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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 is almost exclusively CFC-12 which is used to service refrigeration
and air-conditioning systems in all the refrigeration and air-conditioning sub-sectors.

3. Although the consumption is low, its phase-out poses some problems due to the
unstructured nature of the ODS import business and the substantially large market of second hand
refrigerators and freezers and the informal supply Iinks to neighbouring countries.

4. The country programme shows a significant level of voluntary (market-driven) phase-out
in both the refrigeration and foam sectors. In the refrigeration and air-conditioning sector there
is substantial use of HCFC-22, while CFC-11 is completely phased out in the foam sector.

5. The most challenging aspects of the strategy to phase out ODS by the year 2000 is the
plan to replace or retrofit domestic and other refrigeration equipment at the estimated incremental
cost of US $13.44 million, if no drop-in substitute for CFC-12 is found by the year 1997. Since
the activity depends on availability of resources, it may not be a feasible strategy.

6. The country programme will be updated in 1996. The present phase of the country
programme contains only four activities costing US $106,515, i.e. institutional strengthening, and
three feasibility studies on refrigeration retrofitting, recovery and recyclhing of CFC-12 and
management of banked halons.

7. Given the difficulties regarding ODS supply sources, instimtional strengthening fo
facititate public awareness would be in order. However, while the feasibility study on retrofiis
may be premature at this time that on halons may not be necessary due io negligible
consumptios.

Institutional Strengthening

8. The amount of US $64,515 was requested in the institutional sirengihening project
proposal which is annexed to the country programme. Having considered the prospective scope
of activities and corresponding equipment needs, the amount requested was recommended for
approval.



UNEP/OzL.Pro/ExCom/13/23
Page 2

RECOMMENDATIONS

The Fund Secretariat recommends as follows:

9. To approve the Uganda Country Programme. Approval of the Country Programme does
not denote approval of the projects identified therein or their funding levels.

10. In accordance with the Executive Committee decision on implementation of country
programumes (UNEP/OzL. ProfExCony/10/40, para 135), to request the Government of Uganda 10
provide information on the progress of implementation of the country programme within one year
of its approval, i.e. on 31 July 1995 and annually on 31st day of July of each subsequent year.

1L To approve the amount of US $64,515 for the institutional strengthening project and
US $8,390 support costs to be included as an arnendment to UNEP’s 1994 Work Programme.,

12. To request UNEP and the Government of Uganda to collaborate to identify an
implementing agency to prepare a package of measures to phase-out ODS in the couniry in the
raost cost-effective manner possible.
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UGANDA COUNTRY PROGRAMME EVALUATION SHEET

Natipnal Implementing Agency: Deparument of Environment, Minisiry of Natural Resources

Sratus of ratification of the Vienna Convention and the Moatreal Protocol

Signature  Ratification Entry Force
Vienna Convention {1983) 24/Iun/88 23/Sep/88
Mountreal Protocol {1987) 15/Sep/B8  15/5ep/88 01/Jan/89

London Amendment {1990}
Copenhagen Amendment (1992)

Production of controlled substances: 0 metric tonnes (mt)

Consumption of controfled substances (1991): 14,7 metric tonnes

fexcluding methyl bromide} 14.6 weighted toanes (ODP)

Substance CEC Halon Solvents M-Br
{tem) ! 12 it3 114 113 Total 1211 1301 Towl CTC MCF  Tolal

aps 14.4 03 4.7

ODF 14.4 0.2 14.6

Source: Country Programme {1994}

Distribution of ODP by susbstance;

CFC: 100.0% Halon: CTC, MCE:

Distribution of QDP by sector:

Sector: Aerosol Foum Halon Refrig. Solvent
Consumption {tonnes): 14.7

Percent of total: 100.4%

Country Programme
Duration of country programme: 1993-1996

ODS phase-out target:
Complete phase out by 2000

Phase-out priority area:
Refrigeration sector

Cost of activities in country programme: $106,515

Strategy:

Mindful of the social and economic impact of the potential scarcity of ODS engendered by the phase-out in non-
Article 5 countries, the Government's strategy aims at phasing out ODS as early as possible but not later than
the year 2000. The strategy involves creation of public awareness in view of the unstructured nature of ODS
supply in the country, adopiion of national QDS control policy and enactraent of QDS control legisiation and
scrapping, retrofditting or replacement of domestic refrigeration and freezers from the vear 1957, New

industries will be expected 1o be based on substitutes and non-ODS techuologies,




COUNTRY PROGRAMME COVER SHEET

Country : Uganda

Lead National Agency : Ozone Office

Participating Implementing Agencies : UNEP

. 1. Phase-out schedule
susbstance Currept Planned comvulative consumption until | Plzanned
wm";ﬂ phase-out year of
ton x ODP) (ton x ODP ) phase-out
Article 5 schedule | Accelerated
schedule
CFC 12 14.4 476.31181.2 2000
CFC 115 0.2 6.8 23 2000
Halon O -1- 2000
1211
Halon 0 -1- 2000
1301
Total 14.6 483.11183.5




. Governement actions plan :

Projects and elements Brief Description Commencement/ Use sector
Duration
GOVERNMENT ACTIONS
Project (G1
Institutional Swengthening Al
1, Nationa! Steering
Commmnitice for the Bstablishment of a National Steering Jarmary 1995 All
Protection of the Ozone | Committes 1o decide on national
Layer policies and laws/ regulations for ozone
layer protection. Also 0 approve
Drojects.
2. ODS Unit Esiablishment of ODS Unit under the | January 1995 All
Dept, of Env.Prot, to coordinate ODS
activities including organization of
public awareness, info. exchange and
raining activities and ODS monitoring.
3. Refrigeration Establishment of a National Refrig. January 1995 Refrig.
Association Association to assist in smooth phase-
out of OD¥Ss in the refrig. and a/c
sector.
INDUSTRY ACTIONS Refrig.
1. Project R Recovery and recycling of refrigerants
Phase I Feasihility study Japuary 1995
Phase 1 Project implernentation November 1995
2. Project R2 Retrofiiting existing indust,/ com Refrig.
refrigeration systems
Phase 1 Feasibility/
pre-investment sudy Puring 1993
Phase I Project implementation End 1995
3. Project Hi Management of banked halons and Halens
alternaiives for haion fire extinguisher
Development of a proposal for During 1995
management of banked lons and

project for substiuting existing hajon
fire cxting. systems.




3. Project Summary Table

Project no. Title Intended Effect Sector Estimated Cost (US )
1995 1996 1997 Total
i. Institutional Co-ordination, control, All 27,6101 18,205 18,7001 64,515

Swrengthening/Ozone Office | technical support, monttor
2, Project R1 Feasibility study Refrigeration and | 21,000 21,0060
air-conditioning

3 Project Hl Feasibility study Halons 21,000 21,000
Total Cost 69,610 | 18,205| 18,700 106,515
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KAMPALA - UGANDA.

1ith July, 1994,

The Chief OQfficer,

Secretariat aof the Multilatersl Fund;

for the Implementation of the Montresal antacélﬂ
1800 MeGili College,
27th Floor,

MONTREAL, CANADA HJA 3J6

I have the honour to submit to you the Uganda Country
Programme report on the phase-out of Qzone Depleting
Substances (0DS) for soneiderstion and approvel by the

Multilateral Pund for the Japlementaticn of the Montreal
Protosol.

1 would like to reiterate the appreciation of Government for
the assistance exstended 1to it through the United Natious
Enviyvonment Programne, Industry and Environment Programme

Activity Centre {UNEP Iﬁjpkc}, which facilitated the
preparstion of the Programme.

You will note that amendments have been made tc allow gradual
gphase-out of the Qzane Depleting Substances by the year 2010
in accordance with the requirements of thas Montreal Protocol
for countries coperating under paragraph L of Article 5,

Government is committed 1o the implementation of the Montresal
Protocol more specifically <to the obligations of all
developing countries operating under paragraph 1 of article S
of the Protocsl,. " Suscessful implementation of the actions
will, to & large extent depend on availabillity of both
finmancial resources and technological <transfer, which the
‘eountry lacks at present. Therefore, the Action Plan will be

implemented in phases depending upon availebility of
resources,



1 should be very grateful if you would submit to the Executive
Committee of the Multilateral Fund for the Implementation of
the Monireal Protogol the following projscts:-

i} Institutional Strefgthening for the Phase-cut of
Qzone Nepleting Subsrances; and

ii) Recovery and recycling of refrigerants which are
contained in the Country Programme.

Please accept, Sir, the assurances of my  highest
censgideration. . '

.Z. Dramadali,

RERMANENT SECRETARY.

¢.¢. The Permaneni Secretary/Secretary to the Tressury,
Ministyy of Finance & Economic Planning,
KAMPALA,

c.¢. The Permanent Secrelary,
Ministry of Foreipgn Affeirs,
P.O.Box 7048,
KAMPALA.



UGANDA
COUNTRY PROGRAMME

FOR THE PHASE-OUT OF GZONE DEPLETING SUBSTANCES
CONTROLLED UNDER THE MONTREAL PROTOCOL

June 1994

Department of Environment Protection
Ministry of Natural Resources
Government of the Republic of Uganda

United Nations Environmeni Programme
{Industry and Environment Programme Activity Centre}



MEMBERS OF THE NATIONAL COUNTRY PROGRAMME TEAM

Mr. T. O. Acere,

Commissioner for Environment Protection
Department of Environment Protection
Ministry of Natural Resources

Members:

i Mz. R, Thomiko
Department of Environment Protection
Ministry of Natural Resources

2. Mr. Otim B, Hobich
Kampala Ice Plant

i Mr. S, Kyabire
Fisheries Depanment, Mbale

4. Mr. Achandere Oworl
Uganda Nationat Bureau of $tandards

3. Mr, T. O, Okurut
Chemistry Department
Makerere University

6. Mr. M. 8. Z. Nkalubo
Department of Meteorology

7. Mr. A, W. Majugn
Depariment of Meteorology

8. Mr, F. W. Kiwazi
Department of Enviroument Protection
Ministry of Natural Resources

9. Mr. P. I. Kamanda
Department of Environment Proteciion
Ministry of Natural Resources

10, Mr, J. Okot-Okumu
Department of Environment Protection
Ministry of Natural Resources

11, Mr. E. Werabe
Department of Environment Protection
Ministry of Natural Resources

12. Mr. K. Mugambe
Ministry of Fingnce and Economic Planning

13, Mr. I, Tumwebaze
Ministry of Finance and Economic Planning



11
1.2

2.1
2.2

23

2.4
25

26

23

31
3.2

3.3
34

Annex I
Anrex I

CONTENTS

EXECUTIVE SUMMARY

INTRODUCTION

Purposes

Staras of the Country Programme

1.2.1  Preparation and Adoption of the Country Programme

1.2.2 fn&(rivl?o% a;;on in the Preparation of the Country Programme: Responsibilities
1.23  Sources of Data and Information

CONSUMPTION AND USE OF CONTROLLED SUBSTANCES

The Survey

'fhg3(3mumptiezx of the Controlled Substapces i 1986, 1989, 1990, 1991, 1992 and
9

221 The Consumption of Esch Controlled Substance {as bulk chemicals)
222  Consumption of Each Controlled Subsiance by Use Sectors

223  Producs Containing Controfled Subsiances

Analyses of Future Demands for e Controlied Substances

231  The Econom
2332 gojecﬁan Future Demand for Controlled Substances: Unconstrained

233  Estimation of Incremental Cost for the Phase-out of Controiled Substances
Indusiry Struciure
The Stamus of Response to the Montreal Protocol

25.1  The Government Response
252  The Indusiry Response

Instinutional Framework

Existing Policy and Operational Framework in Uganda that Govern Trade and
Indutries

2.7.1 Trade
272 Industries
IMPLEMENTING PHASE OUT

Strategy Statement by the Government
Action Plan
321  Govermment Actions
322  Industry Actions
323  Future Developmenis in the Action Plan
‘Timetable for the Implementation of the Action Plan
Summary and Budget for the Action Plan
341  Implications of the Action Plan on the Consumption of Controlled
Substances
3.4.2 Budget for the Action Plan
List of Indestries Companies Surveyed

Tables on Production, Imports, Exports and Consamption of Controlled
Substances

Page

[ R -]

QoA s B W W W b

2oERE B E GhEs N

3]
[ %]

22
23

23
23
y

26
26
p1)



Table 1.0
Tabie 2.1
Table 2.1
Table 2.3
Table 3.1
Table 3.2
(Ammex i1}
Table A1
Table A2
Table A3

Table A4

Figure 1.1
Figure 1.2
Figure 1.3
Figure 1.4
Figare 2.1

Figure 2.2

Figure 2.3

Figure 2.4

Figure 3.1

List of tables and figurss
TABLES:

Consumyption, calculated consumption and calcniated per capita consamption
of conirolled substances in 1986, 1989, 1990 and 1991

Estimation of the munbers of equipment containing controlled substances
that were in operation in the country in 1991 {equipment containing R-22
or armmonia are not incloded)

Importation of halon fire extinguisher

Summary of the yearly predicied copsumptions of conmolled substances
following the unconstrained demand

Planned time schedule for the implementation of the Action Plan
Surmary of the projects and elements under the Action Plan

Pg)ducﬁon, imports, exports and consurnption of controlled substances in
1986

P;%céuczim, imports, exports and consumption of confroiled substances in
1

E;rggcéucnﬁn imports, exports and consumption of vontrolled substances in

?;rédiucﬁon, imports, exports and consumption of controlled substances in
FIGURES:

1986 consumption of controfled substances by end-use

1989 consumption of controlled subsiances by end-use

1990 consumption of controlled subsiances by end-use

1991 consumption of conwolled substances by end-use

Graph showing ihe unconsirained demand for controlied substances (CFCs
only) up to year 2010

Graph showing the expected consumption of controlied substances under the
acoelerpted phase out scenario {likely conswmption under the Action Plan)

Graph showing the expecied consumption of controlied substances (for
Annex A Group I substances only) under the Montreal Protocol phase-out
scenario (maxirmum aliowable consumption}

Flow chari showing the structure of the industries that deal with controlled
substances and products that contain controlled sabstances.

Graph showing the expected consumption of the controiled substances
following the Goverament strategy for the phase-oul as compared with the
phase-out in aceordance with the requirements of the Montreal Protocol for
Article § countries

il

11

13

27
.3

o ot W xR

15

16

20



EXECUTIVE SUMMARY

1. Introduction

This country proggramme reflects the commitment of the Government of Uganda to comply with the obligations of
the Montreal Protocol on Substances that Deplete the Ozone Layer, 1o which Uganda is a2 Party. & provides the
framework for activities 1o be undertaken by Uganda to achieve the required phase out of controlled substances and
forms the basis for requesting assistance from the Multilateral fund for those activities,

The Couniry Programme was prepared between the period Febrpary 1992-June 1994 and it shonld be epdated during
1996. The updated Coantry Programme should be implemented from 1997,

The country Programme contains the following:

(a) The detailed figares are avalable for the vear 1986, 1989, 1990 and 1991, Estimated figures for 1992 and
1992 are also included where possible,

(b Analyses of possible future demands for the controlled substances (unconstrained demand) and an indication
of the total incremental cost for the phase out of the controlied substances.

{c) Information on the existing mnstitutional and policy framework that are relevant o the use of controlled
substances and the implementation of the Montreal Protocol.

(d) Government strategy slatement with regard to the unplementation of the Montreal Protocol and the phase-
out of controlled substances.

{) Action Plan of Uganda to phase out the consumption and use of controlied substances, based on the 1991
status of consnmption and use of those substances. The Action Plan covers the petiod from 1995 1 1997
and it consists of projects categorized under Government Actions and Industry Actions. Budget estimates
are included for the projects for which assistance is requested from the Multilaterat fund. The timetable
for the implementation of the Action Plan clearly reflects the prioritization of the programme and projects.
The necessary instinitional strengthening and improvements in the record keeping and reporiing by the
industries for fumre monitoring parposes are included in the Action Plan.

The Country Programme was prepared under the responsibility of the Minisiry of Natural Resources with technical
assigtance of industry and Environment Programme Activity Centre (IEPAQ) of the United Nations Environment
Programme (UNEP) and financial support from the Multilateral fuad through UNEP 1E/PAC. A National Country
propramme Team was established for the purpose of assisting and advising the Ministry of Natural Resources in
preparing the Country Programme,



2. Consumption and use of conirolled substances

Uganda is smali consumer of controlled substances. it does not produce or export any controfled substance, but
import CFC12. CFC 115 {in the mixture R-302) and insignificant quantities of CFC-11. These are used for servicing
various refrigeration systems. Small guantitics of carbon tetrachloride were found in the imported as laboratory
solvent, Only negligible amount of halons were found to be imported a5 bulk chemicals for refilling halon fire
extinguisher. No other conrrolled substance were found 10 be imported as bulk chemicals,

3) The survey

The consumption of the controlled substances and related equipment were determined though a survey of the
Custoras data on imports and individeal indusiries importing/using the conirolled substances. The survey was
underiaken by the National Country Programme Team,

The main difficnities enconntered during the survey include the following (i) There is one general customs code for
registering the controlled substances imported. it is also likely that the conirolled substances are registered under
codes for sparc parts for refrigerators. (i1} Identifying the ODS imponting/using industries was difficult due 1o lack
of sufficient wmformation on the existing industries. (ki) Most of the small scale companies do not keep accurate
historical data on the importation and use of the controlied substances. {iv) Unlike in many other countries, there
are no major importers who distribute the ODB8s 10 users, but here are several small-scale importers of ODSs. (v)
There is substantial amount of controlled substances entering the country without official recording. (vi) Some
industrics were reluctant to report data while others are tikely to have not been able to report accurate data due Io
lack of knowledge and awareness,

{b} Past situation

Consumption of controlled substances as bulk chemicals:

The total congumption, caleulated consumption and calcudated per capita consumption for the years 1986, 1989, 1950
and 1991 of the controlled substances (Only substances listed under annex a of the Montreal protocol) were as
follows:

Year Consumption  Calculated Consumption Calculated Per
{Tonnes) {Tonnes QDP) capita consumption (kg
1986 7.1 7.1 (0.0003
1989 138 138 0.001
1990 14.5 14.3 0.001
1591 14.8 146 (.601
1992(est.) 13.5 i5.5 0.001
1993(est.) 16.3 163 0.001

The above consumption of the controlied substances is only CFC-12 for ihe years 1986 and 1989. The consumiption
i 1990 andd 1991 include 0.4 Tomnes of CFC-115, All the controlled substances imported are use for servicing
refrigerageion systems and air conditioners (mainly astomotive).

The consumption (import} of carbon tetrachloride (Annex § of the Protocol) in 1986, 1989, 1990 and 1991 were (L02,
0.2, 0.1 and 0.3 tonnes, respectively

Producis Containing Controlled Substances:
Uganda does not manufacture or export products that contain or made with controlled substances,
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Refrigeration and air conditioning equipment: It is estimated that there are a.proximately 200,000 units of domestic
refrigeration equipment that ware in operation in Uganda in 1991, Average annup! import of ngw domestc
refrigeration equipment during the last | five years has been 2000-4000 units and at least the same number of second-
hand equipment has been imported amaually. The a average life time of a domestic refrigeration equipment is 20-30
years. Paraffin or solar energy driven refrigerators are used in the rural arcas. ‘These refrigerators use ammonia as
refrigerand.

The types of industrial refrigeration systems (using controlled substances as refrigerant) that were in operation in
1991, and estimated numbers of such equipment area s follows:
- cold rooms: approximately 40 cold rooms/stores that operste with R 12,
and 20 that operate with CFC and/or HCFC,
- milk coolers: 20 units that use R-12 as refrigerant,
- CO, coolers and air driers: soft drink boitling companies use CO,
coolers (R-302 or R-22) refrigerant and air driers (R-22). A beer
bottling company is equipped with a CO, plant which require 400kg of R- 502 for maintenance,

There are some industrial refrigeration systems that ate currently not in operaton bur are expected to be reinstalled
28 economy mproves,

The types and estimated numbers of commercial refrigeration equipment that  were in operation in 1991 are as
follows:

- commercial freezers - 1000 units

- bottle coolers -  1500-2000 units

- display cases in shops 100-200units

- ice-cream making machines - 20 units

It is estimated that there are about 10 refrigerated trucks that use R-12 as refrigerant,

Almost 211 air-conditioning eguipment are using R-22 as refrigerant. There are few central! air-conditioning systems
which use CPC 11 as refrigerant. Nine anits of central air-conditioning system that use a mixture of CFC-11 and
HCFC-22 as refrigerant (each having 30 kg refrigerant) were found.

Recently, cars are more commonly imported with air-conditioners. There are an estimated number of 2000-3000
units of car air-conditioners that were in operation in 1991,

Foams: There are 6 foam manufacturing companies in Uganda, The foam indusiry in Uganda is using water as the

sole blowing agent o ensure hetter quality. The local products compete with the less dense bul cheaper foam
producis imported from the neighboring countries.

i



Acrosols: Al the asroso! sprays are imported. Most of the producis are hydrocarbons in most cases.

Halon fire extinpuisher: Abhough only negligible amount of halons are imported as bulk chemicals there are
considemable amounts of halons contained in fire extinguisher systems (both fixed and portable) that exist in the
country, Estitnated total quantities of halons in the existing equipment are;

1 Tonne of halon-1211 and 1.8 tonnes of halon-1301,

{¢) Analyses of Futwre Demand for the Confrolled Substances

Unconstrained Demand:

Uganda’'s political stability has been growing steadily since the present Government ook office in 1986, Uganda’s
economy is dominated by the agricultural sector which in 1991 constituted 514% of GDP. Agriculture (including
forestry and fishing) account for almost 160% of the expons and 90% of the employment, much of which is
subsidence farming. Exports accoant for less than 10% of GDP. Uganda depends heavily on one main traditicnal
export ¢rop, coffee. In 1991, 64% of the export earnings was from coffee. recently, world’s tendency 10 over
production led o drop in prices of coffee.

‘The percentage annual GDP growth rates from 1983 10 1991 were as follows;

1993: 6.4 (estimated)
1992: 4.1 (estimated)
1991: 4.1
1990; 4.0
1989; 7.3
1988; 7.6
1987 6.7
1984 0.6
1985 2.0
1984: 6.5
1983: 75

The average annual growth rate for the years 1986 to 1991 is 5.16%.

The population of Uganda in 1991 was 16.700,000 (1991 population census). The average annual population growth
raie from 1980 w 1993 was 2.6%.

Uganda consumes CFC-12, CFC-115, and very small quantity of carbon tetrachloride as well as negligible quantities
of CFC 11 and halon 1301. Unconstrained demand was estimated for only CFC-12 and CFC-1135 although potential
for growth in consumption of other substances exist. The projection of future demand assumes that any new foam
or aerosol mamifacturing industries would not use controlled substances.

The demand for CFC-12 and CFC-115 was projected to grow at an avenge rate of 6% for the period 1992 to 2000.
The relevant data underlying this estimated growth rate are:

- Average annual GDP growth rate for the period 1986, 1993 was 5.16%.

- Average anttual growth rate for the consumption of CFCs for the period 1986-1993 was 15%.
- Average annual popuelation growth rate between 1980 and 1991 was 2.6%.

- currently, only about 5% of the houscholds own domestic refrigeration

- equipmeent. 'With improvement in the economy and the standard of living,

- the demand for refrigeration equipment can be expected to rise tapidiy.
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- There are also near future plans to expand the supply of electricity

- 1o rural areas. With increasing political stability and incentive for
investments, industrial activifies are also expecied 1o increase.
Average ammual growth of 6% is assumed for the demand for refrigerants.

The total uncenstrained demand for CFC-12 in the years 2000 and 2010 are calculated to be 22,3 and 364 tonnes,
respectively, The total unconstrained demand for CFC 115 for the same years is calculated © be 0.6 and 1.0 Tonnes

respectively,

Esiiration of incremestal cosk:
Incremental costs are estimated for two phase out scenarios:

{a) Accelerated phase-out through the implementation of this Country Programme which targets the phase -out
at year 2000.

(b Phase-out in the year 2010 in accordance with the reguirements of the Montreal Protocol for countries
operating under para.l of Article 5.

The method used in the attempt 0 estimate the incremental cost for Uganda is a simple one, bagsed on several
simplistic assumptions. The estimation of the incremental costs are only roughly indicative and would not be
comparable to the estimaies for other countrics due 1o the wide differcnces in the assumptions made and the
methodologies for the estimation, The estimated incremental cost s do not indicate the costs of the Action Plan.

The incremental cost have been estimated for the forced early retirement of domestic refrigeration equipment, retrofit
of indestrdal/commercial refrigeration systems (early forced retivement is not included), recovery and recycling of
refrigerants and institutional sirengthening. The total incremental costs estimated for the two scenarios using 10%
discount rate area as follows:

Cost Comparison for the two Phase-cot Scenarios of Estimated Incremental Costs.

ACCELERATED MONTREAL PROTOCOL

COST (USS) COST (USS).
Refrigeration:
- forced early retirement 11,500,000 8,300,000
of domestic refrigeration
cquipment
- retrofit of ind/comm 1,939,000 1,862,000
equipment
- tecovery and recycling 52,000 45 000
nstitutional strengthening 78,000 50,000

TOTAL 13,570,000 10,297,000



The incremental cost figures above indicate that costs are lower for Uganda to phase out the CFCs in accordance
with the Montreal protocol phase out schedule mther than the accelerated phase out schedule. It should be kept in
mind that the results are highly dependent apon the assumptions chosen. There are several important factors that
have not been taken into consideration in the analysis. The factor that justify the implementation of accelerated
phase out include the following:

{a) In reality the controlled spbstances will soon become vnavailable and the prices of the sobstances arg
already rising. the price rige has not been incorporated intp the analysis. prolonged use of the controlled
suhsiances will resylt in difficulties and considerable cost increase 10 the consuming countries, in particular
the countries that do pot produce controlled substances, to meet the demand for the substances.

{h) Furthermore, and most importamt, the environmenta! benefits of fess consumption, hence emission of
controlled substances would outweigh the extra costs as that may be incurred in accelerating the phase-out.

The indicative list of Categories of Incremental costs adopted by the Parties to the Monwmeal Protocol at their second
meeting in London states that the most cost-effective and efficient options for phase-out projects should be chosen
e be financed through the Multilateral Fund. It is important that the evaluation of the cost effectiveness takes into
consideration all the benefits and the costs (such} as difficuities in obtaining controfled substances and increased
prices of controled substances that the developing countries wouid have to pay {or} that could not be accounted for
in the calcolations,

3 Implementing phase-out

Government of Uganda is committed to comply with the Montreal Protocol and is prepared o go faster than the
Protocol requires for phasing out the consumption of controtied substances for Anicle 5 countries. The Action Plan
in the country programme should enable Uganda 1o phase out the consamption of controlled substances by the year
2000.

For the phase out schedule to be met, it is essential that the projects, inchuding feasibility/pre-investment studies be
carried out in an effective and tfimely manner, with the necessary financial and technical support from the Multilateral
fond and its Implementing Agencies under the Montreal Protocol.

The Action Plan consists of two parts; the government Action comprising one project for Institutional Strengthening
and Industry Action comprising three phase out projects:

1. Recovery and recycling of refrigerants;

2. Rewofitting industrial and commercial refrigeration systems; and

3, Management of banked halons and altematives 1o halon fire extnguisher.

All the three Industrial projects begin with a feasibility-preinvestment siudy to enable the development of the phase
out projects.

Brief description of the programmes, projects and elements under the Action Plan are contained in Table A below.

The mplementation of the is Counyry programme is essential in enabling early change to ozone friendly substitutes,
products and technology. the Institutional swengthening project, is critical in preventing rapid increase in demand
for the controlled substances and averting from the difficultics arising from possible unavailability of controlied
substances in the international market in the near futre,

The total budget for Institutiona! Strengthemng Project is US$ 64.515. The Government requests UNEP to be the
implementing Agency for the implemeniation of Institational Strengthening Project.

The budget for "Recovery and Recycling of Refrigerants” project is US$ 21,000 for which UNEP is requested w
be the Implementing Agency. The Government of Uganda with assistance of UNEP would designate other
Implementing Agencies to develop other projects.



L INTRODUCTION

LI Purposes

This couniry programme reflects the commitment of the Government of Uganda to comply with the
obligations of the Monireal Protocol on Substances that Deplete the Ozone Layer, to which Uganda is a Party, It
provides the framework for activities to be undertaken by Uganda to achieve the required phase out of ozone
depleting substances controlled uader the Montreal Protocol and its London Amendment (controlied substances) and
forms the basis for regnesting assistance from the Multilateral Fund for those activities,

1.2 Status of the Country Programme

The Country Programme was prepared between the period February 1992-Junc 1994, and contains data and
information on the congumption amnd nse of czone depleting substances controfied under the Montreal Protocol and
irs London Amendment for the years 1986, 1989, 1990, 1991, 1592 and 1993, It is the first country programme
prepared, No country study for Uganda has been carried out previously by any imernational organizations.

The swevey of the consumption and use patiern of controlled substances was carried out by the National
Country Programme Team. Various Governmental hodies and individual industries were surveyed. The difficolties
encountered in conducting the survey is explained under section 2.1, Plans for improving the record keeping by the
Customs for the importation of controlled substances and recording of indosiries that impori/use congrolled substances
are inchxded in the Action Plan for future monitoring purposes.

The possible future demands for the controlled substances have been analyzed through which an indication
of the total incremental cost for the phase-out of the controfled substances was derived.

The Action Plan of Uganda to phase out the consumption and use of controlled sabstances is based on the
1993 estimation of consumption and use of those substances. The Action Plan covers the period from 1995 w0 1997
and it consists of varions projects categorized under Government Actions {(one project) and Indusiry Actions (three
projects). Framework plan for the various projects have been developed for which financial and techmical assistance
is being requested from the Multilateral Fund and the Implementng Agencies for implementation. The budget for
feasibility/pre-investment studies have been included in the Institntional Strengthening Project, and the budgets for
the industrial projects will be developed through those studies. Assistance of appropriate Implementing Agency would
be required for developing the project proposals.

The timetable for the implementation of the Action Plan reflects the prioritization of the projects.

The existing institutional frarnework for dealing with the issues under the Montrsal Protocol is mcorded.
The Action Plan mcludes plans for strengthening this framework in order to:

(i) coordinate the implementation of the country programme;

(i} monitor the consumption of the controlled substances and the execution of the various projects for reduction
and phase-out of the controlled substances; and

{(iii) evaluate the effectiveness of the projects in achieving the reduction and phase-out.

This Country Programme should be updated during 1996 and the updated Country Programme would be
implemented from 1997,



1.2.1  Preparation and Adoption of the Couniry Programme

The country programme was prepared under the responsibility of the Department of Environment Protection,
Ministry of Matural Resources with technical assistance of Industry and Environment Programme Activity Centre
{(IE/PAC) of the United Nations Environment Programrme (UNEP} and financial support from the Inierim Multilateral
Fund through IE/PAC.

The Country Programme was prepared in two phases:

Phase I: A survey of the consumption and use of the controlled substances and gathering of information
reicvant 1o the consamption and use of controlled substances in Uganda;

Phase 1: Analyses of data and information collected through the survey; development of strategy and action
plan; and prepavation, review and adoption of the country programme report.

A National Country Programme Team was establishied for the purpose of assisting the Department of
Environment Protection in preparing the Country Programme. The Team conducted the survey, drew up the Action
Plan and reviewed the Country Programme. The Team consisted of represcntatives of the following bodies: the
Department of Environment Protection and the Department of Meteorology (Ministry of Natural Resources); Ministry
of Finance and Economic Planning; Department of Customs (Uganda Revenue Aathority); Fisheries Department
{Mbale), and Kampala Ice Plant (Ministry of Agnculture, Animal Industries and Fisheries); and Departments of
Physics and Chemistry (Makerere University).

122  Participation in the Preparation of the Country Prosramme; Responsibilities and Roles

Short description of the bodies involved in the preparation of this Country Programme and their
responsibilities and roles in the preparation are given below:

(a) Department of Environment Protection. Ministry of Natural Resources:
Took the leadership in the preparation of the Couniry Programme, Direcied and coordinated the
survey; the process of developing the strategy and Action Plam; and the process of review and
adoption of the Country Programme,

()] National Country Programme Team:
Conducted the survey of the consumption, use, imports and exports of the controlled subsiances
and the products that contain controlled substanices; reviewed the resalts of the analyses of data;
developed the strategy and the Action Plan for phasing out the consumption of the controlled
substances; and reviewed and approved the Coantry Programme.

{c) Industry and Environment Programme Activity Centre of UNEP (UNEP IE/PAC) -Implementing Agency:
Provided the financial support and 1echnical assistance including assistance in: (i) drawing up the
overall strategy and plans for the preparation of the country programme; (i) conducting the survey;
(iif) carrying out the necessary anatyses of the data and information collected through the survey;
{ivy developing the sirategy and the Action Plan for phase-out of ihe controlled substances; and {v)
the preparation of the Country Programme report.



1.2.3  Sowrces of Data and Information

Both govemmental bodies and private industries/companies cooperated and supported the survey by

providing the necessary data ang information for the survey, The various bodies provided the data and information
as follows:

Governmental bodies:

{a) Department of Customs, Uganda Revenue Authority: provided dam on bulk CFC imports and exports; and
import data for refrigeration equipment;

(b) Ministry of Trade and Industry: provided information on the industries and companies in Uganda;

{) Ministry of Agriculture; provided information and data on the chemicals used as fumigants as well as
information on pesticides and other agrochemicals;

{d) Minisiry of Health: provided information on the imports and use of sierilants as well as oral inbalers and
other drug products;

{e) Civil Aviation Authoriry: provided information on the use of fire extinguishing squipment within Entebbe
Airport;

3] Makerere University: provided information on imports and nse of various solvents used at the University.

Industries:

(@ Uganda Manufacturers Association: provided the list of its various member organizations and industries.

()] Individual industries and companies: provided data on the consumption and use of the controlled substances
in their own companies, as well as information about the general situations in Uganda with regard to those
uses, (A full list of the relevant industries and companies surveyed is attached as Annex 1)

2 CONSUMPTION AND USE OF CONTROLLED SUBSTANCES

21 The Survey

The required data and information on ODSs and their use in Uganda were obtained from the Department

of Customs and through individual industries and companies.

Department of Customs: The coding system uscd by the Customs is the Harmonized Systems of the

Customs Cooperation Council. With regard to the data on impornts of controlled substances, the present coding system
used does not have a separate code for each controlled substance, The Castoms register the controlled substances
under the category of 'Derivatives of Halogenated Hydrocarbong’, It is also likely that the conwrolled substances are
not registered under this code but is incorporaied into the code for spare parts for refrigerators.



Individual industries/companies: From the available list of industries and companies, those that are likely
1 be importing/using conirolied substances were selected. Various guestionnaires were distributed to the selecied
industries/companics. The main difficulties encountered were as follows:

{a) Identifying the small scale industries that are likely io be importingfusing controfled substances was a
difficult task. There are several small-scale industries that are registered under Ministry of Trade and
Indusiry but without accompanying information on their function and operation. The list is also cumuiative
where any companies that have stopped their businesses are not deregistered.

)] Most of the smali-scale companies do not keep accurate historical data on the importation and use of the
controlled substances,

{c) Unlike in many other countries, there are no major importers who distribute the ODSs 1o users, but there
are several small-scale imporiers of ODSs.

{4 There i substantial amount of controlled subsiances entering the country without official recording,
especially prior 1o 1990 when Uganda Revenue Authority was established and Customs check points were
sirengthened.

(&) Some indusaries showed reluciance 10 report data and information while others are likely to have not been
able to report accurate daga due to lack of knowledge regarding the ODSs and ozone layer issues.

In order to facilitate future collection of data on the consumption of controlied substances and for monitoring
of the activities under the Action Plan, improvements in record keeping by the relevant Governmental bodies and
mdustries are included under the Action Plan,

22 The Consumption of the Controlled Substances in 1986, 1989, 1990, 1991, 1992 (Estimate) and 1993
(Estimate)

Uganda does not produce any controlled substances, but imports CRCs (12, 115 and negligible amounts of
CFC-11) for servicing various refrigeration and air-conditioning equipment.

HCFC-22 is also imported for servicing refrigeration and air-conditioning equipment. HCFC-22 is controlied
under the Copenhagen Amendment w the Montreal Protocol, which is yet to enter inin force. This Country
Programme does not include comprehensive data on consumptionfuse of HCFC-22.

Small quantities of carbon tetrachloride is imported and used as solvents. This solvent is used mainly as
laboratory solvents. No methyl chloroform was found through the survey.

Only a negligible amount of halons were found w be imported as bulk chemicals for refilling halon fire
extinguisher.

In addition, attempt was made to collect information on the use of methyl bromide. The Ministry of
Agricuiture, Agrochemicgls Board, Agricultural Secrefariat under the Bank of Uganda and Kawanda Agrculiural
Research Smation were surveyed. The preliminary findings show that methyl bromide is not used in Uganda,

2.2.1  The Consumption of Each Controlled Substance {as bulk chemicals)

The consumption of cach of the controlled substances (subsiances under Annex A of the Montreal Protocol
and Annex B of the London Amendment), calculated level of consumption as well as calkeulated per capita
consumption for the years 1986, 1989, 1990, 1991, 1992 (Estimawe) and 1993 {(Estimate) are shown in Table 1,

Tables A1 - A4 in Annex I of this Country Programme report show the production, imports, expornts and
consumpuion of each of the conrolled substances for the four years. The Tables are in the form that is ready for
submission to the Ozone Secretariat to fulfiil the reporting reguirements of Article 7 of the Protocol,



222 Consumption of Each Conproiled Substance by Use Sectors

Figures 1.1 - 1.4 below show, for the years 1986, 1989, 1990, 1991, 1992 (Estimate) and 1993 (Estimate)
respectively, the percentages of toal consumption of the controlled substances consumed under each use sector.

The 1993 Estimated consumption of the controlled substances vnder each use sector are further explained
below:

Refrigeration and air-conditioning sector:

All the CFC-12 imported are used under the refrigeration and air-conditioning sector. Negligible quantitics
of CFC-11 is used for servicing some cenural air-conditioning systeras. All the CFC-115 imported is a part of
refrigerant R-502 which is used for some indestrial refrigeration systems.

About 15 of the estimated 50-60 maintenance workshops existing in Uganda are importing the controlled
substances for their own vse and w sell @ other users. A namber of end-users of refrigeration and air-conditioning
gquipment import their own refrigerants.

Foams sector:

There are six foam industrics that manufactere polyarethane flexible foam. Al these industries use water
as the sole blowing agent and no auxiliary blowing agents.

Solvents sector:

Small quantiies of carbon tetrachloride were found w be imported for use as solvents, mainly in
laboratories. The users of carbon tetrachloride identified through the survey are University laboratories, school
laboratories, and textile indastries. The total import is less than 1 Tonne a year.

There are about ten dry cleaning companies in Uganda. None of them use controlied substances, Commen
dry cleaning agent used is the perchioroethylens.



Table 1.0 Consumption, calculated consmmption (ODP toones) and calculated per capita consurption of controlled substances in 1986, 1989, 1990
and 1991, 1992 (est), 1993 (est.)
Substances 1986 1989 1990 1991 (Esi) 1992 (Est) 1993
cnsp calc onsp cakc cnsp cale cnsp cale cnsp calc casp cale
ANNEX A
Group 1
CFC 11 - - - - - - - - . - - -
CFC 12 7.1 7.1 13.8 138 14.1 14.1 i4.4 144 151 15.1 159 15.90
CrRC 113 0 0 ¢ ¢ 0 0 1t i} 0 it ] )
CFC 134 0 0 0 0 O 0 ¢ 0 0 i 0 0
CHC 115 - - - - 04 0.24 04 0.24 04 0.24 04 0.24
Sub-total 7.1 7.1 13.8 138 145 14.34 14.8 14,64 15.5 15.34 16.3 16,14
Groygp 11
Halon 1211 0 0 0 0 6 ] 1) 0 0 0 0 G
Halon 1301 g 0 0 0 ¢ 0 0 0 0 0 0 0
Halon 2402 0 0 0 0 0 O ] 0 0 0 0 0
Sub-total 0 0 @ 0 0 ¢ 0 0 0 0 0 0
TOTAL 7.1 7.1 138 13.8 14.5 14.34 14.8 14.64 15.5 15.34 16.3 16.14




Substances ] 1986 1989 1990 1991 {Est.} 1992 (Bst.) 14993
[ —————— —ir
ANNEX B cngp calc cnsp calc cnsp cale cnsp caic Cnsp cale cnsp cale
Group 1
CFC 13 0 0 0 0 O 0 0 0 0 0 0 0
CFC 111 0 { 0 0 ¢ 0 0 ¢ & 0 0 ¢
CFC 112 0 G 0 o 0 0 0 0 0 4] 4] 0
CFC 211 0 0 0 0 G 0 §] ¢ ) 0 0 Y
CFC 212 0 0 0 0 U 0 0 0 0 0 0 0
CFC 213 0 G 0 0 0 0 0 0 0 O 0 0
CF( 214 0 o 0 0 ] 0 0 0 o 0 0 0
CRC 215 4] 0 0 0 0 0 0 G ) 0 0 0
CRC 216 0 o 0 0 0 0 t] 0 0 0 0 4
CFC 217 0 0 0 0 0 0 0 0 0 0 0 ¢
Sub-total 0 0 0 o 0 0 0 0 0 0 0 0
Group 11
Carbon tet 0.02 0.02 0.2 0.22 1 0.11 0.3 (.33 0.30 0,33 0.3 0.33
Group HI
Methyl chl - - - - - - - - - - - -
TOTAL 0.02 0.02 0.2 0.22 a1 0.1 0.3 (.33 .30 0.33 03 0.33
L N s Ik
Population 14,700,000 15,900,000 16,300,000 16,700,000 17,134,200 17,579,689
per capila Annex A: 0.0005 Annex A: 0.001 Annex A: 0.001 Anncx A: (.001 Annex A: 0,001 Annex A: (0.001
consmp, Annex B: - Annex B: - Annex B; - Annex B: Annex B Annex B
{calcul.)
TFTES (a) CRSp = consmmpiion m lonnes
calc = calculated consumption (Tonnes x Qzone Depieting Potential (ODP)}
{0 Amnex A/B = Annexes in the Montreal Protocol listing the controlled substances
{c) 1991 population data have been taken from the results of the 1991 Population and Housing Census, Statistics Department, Minisiry of

Finance and Economic Planning. The population of the other years are estimated wsing the average population growth rate since the
population census carried out in 1980,




Figure 1.1: 1986 consumption of controfled Figure 1.2: 1989 consumption of controlled
substances by cnd-use substances by end-use

TOTAL CONSUMPTION = 7.12 Tonnes TOTAL CONSUMPTION = 140 Tonnes
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Figure 1.3: 1990 consumpiion of controlled Figure 14: 1991 consumption of controlled
substances by end-use substances by end use
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223 Products Containing Controlled Substances

All the refrigeration and air-conditioning equipment, aerosols and fire extinguisher are imported into Uganda,
There is also substantial imponation of flexible foam products from neighbouring countries.

Hstimates of the numbers of various equipment containing controlied substances that were in operation in
Uganda in 1993 have been made. These estimates are shown in Table 2.1 which also shows the typs of controlled

substances confained in each category of equipment and approximation of the twoial quantity of the controlled
substances contained in each category of products.

The general situation with regard 1o each type of product containing contolled substances is funher explained
below,



Refrigeration equipment:

Domestic refrigerators and freezers: There i3 a large market for second-hand, reconditioned domestic
refrigeration equipment, Average annual import of new domestic refrigeration equipment during the last five years
has been 2000-4000 units and at least the same number of second-hand equipment has been imported annually. There
is also importation of new and second-hand compressors for domestic refrigeration cquipment. In Uganda, the
average life times of new and second-hand compressors are 8 and 3 years respectively, while the average life time
of a domestic refrigeration equipment is 20-30 vears, Use of paraifin or solar encrgy driven refrigerators is common
in the rural areas. These refrigerators use ammonia as refriperant.

Industrial refrigeration systems. The types of indusirial refrigeration systems that were found t be in operation
{in 1993} and estimated numbers of such equipment are as follows:

-cold rooms: Approximately 80 cold rooms/stores in operation in the country. Out of these, approximately 0%
operaie with R-12, 25% operate with R-22 and 25% with R-502.

-mitk coolers: 45 units are in operation. 25 units use R-22 and 20 units use R-12,

-various ice plants: there are soft drink/beer boitling companies and {isheries having various types of ice
makers, ice banks and ice water plants. All the equipment ose R-22 or ammonia as refrigerant.

-CQ, cooiers and air driers: soft drink bottling companies use CQ, coolers (R-302 or R-22) refrigerant and air
driers (R-22). A beer bottling company is equipped with a CO, plant which reguire 400kg of R-502 for
maintenance.

~chitlers: there are about 135 chillers used in the country, Most use R-22.

There are a number of cold rooms, fish freezing plant, mikk coolers (about 25 units), as well a5 some large
central air-conditioning systems that are currently not in operation but are expected o be reinstatled as economy
improves.

Commercial refrigeration equipment: The types and estimated numbers of commercial refrigeration equipment
that were found 10 be in operation are as follows:

«commercial freezers - 1000 units
“botile coolers - 1500-2000 units
-display cases in shops - 100-200 units
-ice-cream making machines - 20 units

Refrigerated rucks: 1t is estimated that there are about 20 refrigerated trucks operating in the country. Half of
the trucks wse R-12 as refrigerant and the other half use R-22 as refrigerant. In Uganda, insulated trucks are also
common, where flaked ice is used in insulated compartments to keep various foods frozen while transperting.

Ajr-conditioning equipment.

Almost a1l air-condidoning equiprent are using R-22 as refrigerant, There are a few central air-conditioning
systems which use CFC-11 as refrigerant. The iargest of the CFC-11-using system (400kg refrigerant conteny)
has not been in operation for the past several years. Nine units of central air-conditioning system that use a
mixiure of CFC-11 and HCEFC-22 as refrigerant {(each having 30 kg refrigeramt) were also found.

Recently, cars are more commonly imported with gir-conditioners. There are 2000-3000 units of car air-
conditioners that were estimated 10 be in operation. In Uganda it is common that the car owners either do not
bother to service the air conditioners or remove them in order to save on fuel conswnption.

Some car dealers are already importing automotive air-conditioners that use HFC-1344a as refrigerant. The car
air-condifioners are commoniy serviced by refrigeration and air-conditioning equipment maintenance workshops.
Some motor garages also undertake some repair work on car air-conditioners.



Foams:

There are 6 {oams manufacturing companies in Uganda. The foam industry in Uganda are using water as
the sole blowing agent 1o ensure better quality. The locals products compete with the less dense but cheaper
foam products imported from the neighbouring countries. Apparently the imported products collapse and
disintegrate fast, but are popular in the rural areas.

Aegrasols:

All the aerosol sprays are imported. Most of the products are marked “ozone friendly’. The propeliant in
the ozone friendly sprays are hydrocarbons in most cases,

Halon fire extinguisher:

Although only negligible amount of halons are imported as bulk chemicals there is considerable amounts
of hatons contained in fire extinguisher that exist in the country. The main users of halon fire extinguisher
identified through the survey are:

- The Mpoma Satellite Earth Station of the Uganda Posts and Tele-commnnications use both fixed halon
fire extingpisher systems containing 1,7 Tonnes of halon 1301 in total and portable ones containing 50kg
of halon 1211 in toral, The systems were installed in 1985,

- Entebbe Airpor: six fire fighting (rucks with halon fire extinguishant (1030 kg) were acquired in 1992,
They de not plan to continue the gse of the halon fire extinguisher,

- Uganda Commercial Bank has halon 1211 fire extinguisher for protecting their computer systems and the
electrical systems. These are automatic extinguisher containing 2 kg or 15 kg halen 1211 per cylinder, and
are fixed on the ceilings with heat detectors. (In Tables 2.1 and 2.2 below these are categorized under
portable fire extinguisher.) The total quantity of halon 1211 contained is 290kg. The equipment has not
been serviced since installation in 1989, and they are considering discontimiing the use of the halon.

- One leather and tanning indusiry has 10 units of 13kg halon fire extinguisher.

- One large hotel uses two fixed sysiems of halon fire extinguisher containing 64ky of halon 1301, Cne
other hotel uses some portable units.

- Uganda Airline uses halon fire extinguisher in their aircraft,

Five companies are known o have used halon fire ¢xtinguisher in the pasi but have discontinued the use
during 1980s,

Thete is one main company that deals with servicing of halon fire extinguisher. The company takes the
equipment to Kenya for refilting. Four other companies were found to be tmporting and selfing portabie halon
fire extinguisher, The import data for halon fire extinguisher that were collected through the survey are shown in
Table 2.2 below.
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Tabie 2.1 Estimation of the numbers of equipment containing controlled substances that were in
operagon in the country in 1993 (equipment containing R-22 or ammonia are aot included)
TYPE OF EQUIPMENT ESTIMATED CONTROLLED APPROXIMATE
QUANTITY SUBSTANCE TOTAL CONTENT
IN OPERATION CONTAINED OF CONTROLLED
SUBSTANCES
(A) REFRIGERATION AND AIR-CONDITIONING
domestic refrigerators and 200,000 CFC-12 50 Tonnes
freczers
cold rooms 40 CFC-12 4 Tonnes
20 R-502 2 Tonnes
Milk cooters 20 CFC-12 (.1 Toanes
€O, coolers 3 R-22/R-502 0.02 Tonnes
CO, plant 1 R-502 {.4 Tonnes
commercial freezers 1,000 CFC-12/R-5(12 6 Tonnes
bottle coolers 1,500-2,000 CFC-12 0.4 Tonnes
display cases 100-200 CFC-12 0.04 Tonnes
refrigerated trucks 10 CEC-12 0.03 Tonnes
automotive afc 2,000-3,000 Cre-12 2-3 Tonnes
(B) FIRE EXTINGUISHERS (HALONS)
portable {cylindess of 1.5, 2, 5 160 H-1211 1 Tomne
or 15 kg)
fixed systems 35 H-1301 1.8 Tonnes
Table 22 Imporation of halon fire extinguishers
TYPE OF PRODLCT QUANTITY IMPORTED
1986 1 1989 | 19901 1991 1992 1993
= -
=
portable (cylinders of 1.5, 10 38 10 30 50 50
2,500 15k
fixed systems 2 0 G 0 o0 ¢
{in 1987}
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2.3 Analyses of Fumre Demands for the Controlled Substances

231 The Bcotromy

Uganda’s political swability has been growing steadily since the present Government took office in 1986.
Uganda’s economy is dominated by the agricultural sector which in 1993 constimted 51.4% of GDP.

Agricnlwre (including forestry and fishing) account for almost 100% of the exports and 50% of the
employment, much of which is subsistence farming. Exports account for less than 10% of GDP. Uganda depends
heavily on one main traditional cxport crop, coffee. In 1991, 64% of the export eamings was from cofice.
Recently, world’s tendency to over production led to drop in prices of coffee.

Uganda’s situation in the 1970°s and most of 198("s resulted in a shift from a wage-eaming economy to
a more subsistence and shadow economy, the result of which was a significant decrease in the monetary GDP.
The long enn objective of the Government's macroeconomic strategy is to create an independent, integrated,
self-sustaining economy. The macroeconomic strategy being implemented aims to ensure suswinable
deveiopment through mobilization of resources for investrnent. The two main components of the suategy are
stabilizing the currency through controlling inflation and promoting and diversifying exports.

The policy measares of the Government include prudent budgeting with measures 10 increase (axable
economic activity; stengthening of the currency with measures to promote and liberalize marketing of crops; and
scctoral mvestment strategy.

Some of the actions being taken by the Government include:

«  Creation of incentives, removal of bureaucratic bottlenecks and provision of assistance 1o facilitate and
encourage investments in the private sector as well as privatization of public enterprizes;

- Improvement of the transpor network o suppeort the opening up of productive areas;

- Acceleration of urban and rural elec@rificaiion;

- Promotion of tourism through measures that include establishment of strong legal and institutional
framework and strepgthening of environmental planning techniques; and

- Encouragement of private sector involvement in mining to establish and ¢xploit mineral poential.

The percentage annual GDP growth rates from 1983 to 1991 were as foliows:
1993 6.4 (Est)
1992: 4.1 (Est)
1991: 4.1
1990: 4.0
1989: 7.3
1988: 7.6
1987: 6.7
1986: 0.6
19835; 20
1984: -6.5
198%: 135

The average annual growth rate for the vears 1996 to 1993 is 5.16%.

The population of Uganda in 1991 was 16,700,000 (1993 population census), The average annnal
population growth rate from 1980 10 1991 was 2.6%.

232 Projection of Fature Demand for Controlled Substances; Unconstrained Demand

Basic Assumptions:

The foture demand for the controlled substances is eshimated assuming thal the Montreal Protocol did not
exist. Between 1986 and 1993, the import of CFC-12 grew at an average annual growth rate of about 21%. The
market for the domestic refrigeration equipment is far from being saweaed. With varions Government incentives
and opporunity for investment and businesses in various sectors of economy, it is assymed that the percentage
gonual growth rate of GDP for the period 1992-2010 will be an average of 6%. For that same period, the
population growth rate is assumed to follow the average 1980-1993 rate of 2.6%. On the basis of these figures,
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the number of equipment in operation under all categories of refrigeration equipment and the demand for
r%&‘it:%arants CFC-12 and CFC-115 are assumed to grow at an average annual rate of 5% for the period 1992-
2010,

Under the foam and asrosol sectors, two faciories are planned to be established in the near future, Gther
manufaciuring factories are likely to be established in the coming years but it is assumed that no controfled
substances will be used by the industries, since cheaper ozone friendly technology are available.

Although halons are not imported as bulk chemicals, the annual consumption of halons has been
estimated. It is assumed that the stocked halons will increase at an average annual rate of 2%, Annaal
consumption i3 estimated on the basis of an assumption that an average of 2% of the stocked halons will be
replaced per year through discharge/service.

Projection of demand of each controlled substance:

The projected demand for each year (1992-2010) for each controlied
substance is shown in Table 2.3 below:

Tabie 2.3 Summary of the yvearly predicted consumption of controlied substances foliowing the
unconstained demand
Year Estimated CFC-12 CFC-115 H-121%1 H-1331 Total
GDP Growth Tonnes Tonnes kg kg Consump.
Rate {CFCy only)
1991 actaal - 4.1 144 04 148
1992 4.1 15.1 04 20 36 3.5
1993 6.4 139 04 21 37 163
1594 6.0 167 0.5 21 37 17.3
1993 " 17.5 0.5 22 38 180
1996 " 184 0.5 22 39 189
1947 K 19.3 0.5 23 40 19.8
1698 " 203 0.6 23 41 209
1969 Y 213 0.6 23 41 218
2000 " 223 0.6 24 42 229
2001 " 235 0.7 24 43 2472
2002 " 246 0.7 25 44 253
2003 " 259 0.7 25 45 26.6
2004 " 212 08 26 46 28.0
2005 " 28.5 08 26 47 293
2006 " 299 08 27 48 30,7
2007 " 314 038 27 48 323
2008 " 330 0.9 28 49 339
2009 " 347 1.0 28 50 357
2010 " 364 10 29 51 374
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Figure 2.1 Graph showing the unconstrained demand for ¢ach controlled substance (CFCs only) up o

year 2010
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233 Estimation of Incremental Costs for Phase-out of Conrrolled Substances

Incremental costs are estimated for two different scenartios:

{a) Accelerated phase-out through the implementation of this Country Programme which targets ihe phase-out
at year 2000, ‘The incremental costs are estimated based on the planned activities under the Action Plan.

(h)  Phase-out in the year 2010 in accordance with the requirements of the Montreal Protocol for countries
operating under paragraph 1 of Artcle 5. (Freeze at 19951597 level by 1999, 50% reduction by 2005;

83% reduction by 2007; Complee phase-out by 2010). The consumption of the controlled substances is
assumed w0 follow the maximum allowable consumpiion.

Several simplified assumptions have been made in estimating the incremental costs for Uganda. The costs
include early forced retirement of domestic refrigemtors, retrofitting industrial/commercial refrigeration
equipment and for institutional strengthening. The astimated incremental costs are only roughly indicative and
would not be comparable to the estimates for other countries due to the wide differences in the assumptions

made and the methodologies for the estimation. The estimated incrementa! costs do not indicate the costs of the
Action Plan.

Basic assomptions in the analyses are as follows:

«  The incremental cost is the difference in cost to the economy between "business as usual® using controlled
substances and phasing out the controlied substances because of the existence of the Montreal Protocol.

- The consumption of the controlied substances will increase according 1o the predicted unconstrained
demand untl control is effected according to the Action Plan or the Moentreal Protocol control measures,

- The controlled substances will be available i sufficient quantities at constant prices,

- The estimates of the incremental costs are based on 1992-1993 prices,

- A real discount rate of 10% has been used o calculate the present 1993 value of the costs.

- Energy efficiency has not been considered under the analyses,

- Since the Parties have not yet tzken a decision on the period during which incremental recurring costs will
be met by the Multilateral Fund, this analysis includes the recurrent ¢costs up to the phase ont year,

The expected consumption of the controlled substances under each of the scenarios is shown graphically

below:
Figure 2.2 Graph showing the expecied consumption of the controlled substances (Annex A, Group I
substances only) under the accelerated phase out scenario (likely consumption under the
Action Plan)
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Figure 2.3 Graph showing the expected consnmption of the controlled substances (Annex A

substances) under the Monkeal Protocol phase-omt scenario (maximum allowable
consumption}
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The likely substitution and the assemptions for each sector are as below:
Foams seetor:

At present no controlled substances are used by the foam industry in the manufacture of flexible foam.
Water blowing is used. Any new foam manufacturing factories could use methylene chiloride as an auxiliary
blowing agent which is an alternative to using CFC-11. Methylene chleride is cheaper than CFC-11 and the
capital costs required for the equipment t0 use methylene chloride would be similar to that for using CFC-11.
Assumptions:
- Incremental cost is zero.

Solvent sector:

Through the current survey, only a small quantity (tess than 1 Tonne) of carbon tetrachloride was found
to be used as laboratory solvent. No other controlled substances were found to be used as solvent, Possible
substitutes for Iaboratory applicaiions for analytical standards and extraction has not yet been developed.

Assumption;

- Incremental cost is zero.
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Aerasol Sector:

1LPG is the most commonly used substitute propeliant in aerosol sprays, particularly for insecticide sprays
and other household aerosols. For cosmetic aerosols there is no universal alternative for CFCs as each gype of
cosmetics has its own specific requirements, but deodorized LPG can be used. Dimethylether is also used as
substitie propellant.

LPG are cheaper than CFCs, but since LPG are flammable safety measures are required. Conversion to
1LPG will result in cost savings in the aerosol industries in the long run. Any new aegrosol faciories could use
LPG as aerosol propellant.

Assumptions:
- The incremental cost is zero
Refrigeration and agr-condifipning sector:
Likely substitution’

HFC-134a refrigerant is currently about 3 tmes as expensive as CFC-12 (HFC-134a: approximately US 8
20 per kg as compared with CFC-12; approximately US $ 4 per kg), but approximately 10% less of it is
necessary for the new equipment using HFC-134a. The price of the HFC-134a refrigerant should decrease
gradually.

Domestic refrigerators with HFC-1344 refrigerant have begun to appear in market (¢.g. Denmark) at
prices that are only slightly higher than those with CFC-12 refrigerant. In many cases, the energy efficiency of
the HFC-134a equipment is atf least as good as the CFC using equipment.

The cosis of retrofiting ndustial/commercial refrigeration equipment is dependant upon the substitute
refrigerant, size, age and type of the equipment hence difficult to estimate. In new indusirial refrigeration
systems, CFCs ¢an be replaced by HCFC-22, amumonia, hydrocarbons or HFCs, Many companies consider that
conversion to ammonia and hydrocarbons are the best available options. Existing industrial refrigeration systems
(including cold rooms) may be reivofitted to use ammonia or HCFC-22.

Assumptions:

- The average cost of early forced retirement of any domestic refrigeration equipment is assomed to be US
$ 200. Life ume of a refrigeration equipment is taken o be 12 years,

- Under the accelerated phase-out, early forced retirement will begin in the year 2000 at the rate of 10%.
{No of CFC-12 equipment 10 undergo forced early retirement is 255,256 units (estimated 1996 stock).)

- Under the Montreal Protocol phase-out following percentages of retirement is assumed at each conirol
step: 12% in 1999, 10% in 2005, 14% in 2007 and 10% for 2010. (No of CFC-12 equipment o undergo
forced early retivement is 295,491 units {estimated 1999 siock).)

- Average cosi for retrofiting industrial or commercial refrigeration equipment is taken © be US § 1000,

- It is assumed that all the stock of equipment containing controlled substances {industrial and commercial
equipment combined) will be wirofitted, hence no early forced retirement costs are included.

- It is assumed that the retrofit under the accelerated phase out will start (o 1ake place i the year 1997 and
under the Montreal Protocol phase out in the year 2000.

- For recovery and recycling of refrigerants, incremental cost is assumed 1o be the cost of recovery and
recycling machines, cach costing US $ 4,000,

- For the accelerated phase out it is assumed that the machines will be purchased during 1997 and under the
Montreal Protocol phase out in the year 2000. The number of units of recovery and recycling equipment
purchase will be egoal to the wonnes of consumption of refrigerants in those years.
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Institutional strengthening
Assumptions:
- Cost of the required institutional strengthening is assumed to be US $ 30,000 for the first year and US $
15,000 per year thereatfier.
- For the accelerated phase out the cosis will be incurred from 1994 to 1999 and for the Monireal Prowcol
phase out from 1997 to 2009,
Conclusions:

The estimated incremental costs (in US $) for each sector as follows:

ACCELERATED MONTREAL PROTOCOL
Refrigeration:
- forced early retirement 11,500,000 8,300,000
of domestic efrigeration
equipment
- retrofit of ind/comm 1,939,000 1,862,000
squipment
- recovery and recycling 52,000 45,000
Institutional strengthening 79,000 50,000
TOTAL 13,570,000 10,297,000

The estimated incremental costs are only indicative, based on the particular assumptions made for the
estimation,

The comparison of the discounted cosis (10% discount rate} of phase-out under the two scenarios
indicates that the incremental costs are lower when the phase out schedule under the Monwreal Protocol is
followed, It should be kept in mind that the magnitude of seeming cost advamage in delaying the phase out is
highly dependant upon the discount rate chosen. The discounted costs will change sipnificantly with the discount
rags.

The incremental cost figures above should not lead to a conclusion that Uganda should follow the
Montreal Protocol phase-out schedule rather than an accelerated one. In reality the controlied substances are
becoming increasingly difficult to obtain and the prices of the substances are atready rising, Prolonged use of the
controlled substances is likely to result in difficulties and considerable cost increase to the counry in mesting the
demand for the substances.

Furthermore, and most importantly, the environmental benefits of less consumption, bence emission of
controlted substances would outweigh the extra costs that may be incurred in accelerating the phase-out. The
estimated cumaulative consumption shows that approximately 120 Tonnes less of controlled substances will be
comsumed by Uganda if acceleraied phase oul is followed as compared with the Montreal Protocol phase out
schedule,

The Indicative List of Categories of Incremental Costs adopted by the Parties to the Montreal Protocol ar
their Second Meeting in London states that the most cost-effective and efficient options for phase-oui projecis
should be chosen 1o be financed through the Multiiateral Fand. It is important that the evaiuation of the cost
effectiveness takes into consideration all the benefits and the costs that could pot be accounted for in the
analyses, for example, the increased cost of controlled substances that the developing countries would have to
pay for and the environmental benefits of reduced ODS consumption.
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24 Indosuy Stuchure
Most of the indystries in Uganda are smalt scale,

Unlike in several other countries, Uganda does not have chemical suppliers that deal with conuolled
substances on a regular basis. Uganda Oxygen Ltd. has, this year (1993), started the importation of refrigerant
gases, but the company may not continue the business on regular basis. Abowt 15 refrigeration and air-
conditioning maintenance workshops are importing controlled substances for their own sse and also to sell io
other users. Several industrics that use refrigerams import their own refrigerants when needs arise,

Al the refrigeration and air-conditioning equipment and aerosols are imported and some foam products
are also imported although there are six companics manufacturing flexible polyurethane foams. Equipment and
products are imported by retails shops, Some end-users of such products {e.g. large hotels) also import the
equipment and products for their own use,

The estimated numbers of industries and companies dealing with ODSs and their products in Uganda are
as follows:

Refrigeration and air conditioning sector:

(i} 30-60 workshops thal maintain refrigeration and air-condivioning equipment. There are many
small-scale industries that repair about 100 units of equipment or less a year.

(ii) 10-15 of the workshops import the refrigeranis for their own use as well as for supplying
other users.

{11} 10-15 importers of refrigeration and air-conditioning equipent. Many of these imporiers are
dealing with second-hand equipment.

{iv) Several retail shops importing compressors (both new and second-hand).

Foams sector:

(v) 6 firms manwfacturing flexible polyurethane foams.
{vi) 1 new foam manufacturing factory to be established,
{vii) A number of retail shops import foam products.

Users of carbon tetrachloride:

{viit) 3 main laboratories were found to be using carbon tetrachloride in small quantities.
{ix) 2 textile companics using negligible quantides of carbon tetrachioride as zolvent.

Aerosols secior:

(x) Various retail shops import aerosols, much of which are marked “ozong friendly’.
Fire extinguishers:
{x1) 15 dealers for firc extinguishers, 5 of which are dealing in halon fire extinguisher systems.

The structure of the industries that deal with controtled substances are shown i the Figure 2.4 below:
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Figure 2.4: Flow chart showing the struciure of the industries that deal with controlled substances and
producis thai contain controlied substances.
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2.5  The Statas of Response 1o the Montreat Protocol

2.5.1 The Government Response

Uganda acceded to the Vienna Convention for the Protection of the Ozone Layer and its Monreal
Protocol on 24 June 1988 and 15 Sepiember 1988, respectively. The Convention and the Protocol entered inio
force for Uganda on 29 Sepiember 1988 and 1 Januvary 1989, respectively,

The Govemment of Uganda assigned the responsibility of implementation of the Vienna Convention and
the Montreal Protocol o the Ministry of Environment Protection. Since then the Ministry has been renamed
twice. Currentdy the Ministry is called the Ministry of Natural Resources. The Department of Environment
Protection is respousible for the implementaiion of the Vienna Convention and the Monireal Protocol.

The Department of Environment Protection is the national focal point on environmental issoes and is also
the focal point 10 UNEP.

Uganda has participated with interest in the various meetings convened under the Vienna Convention and
the Montreal Protocol. Uganda bas been elected a member to the Implementation Committee for consecutive
terms, the first term as the Vice-Chair,

In Uganda, there is a weekly Television programme focusing on the environment. The Department of
Environment Protection provigdes inputs to the programme. Atterapts are being made 1o focus on the issue of
protection of the ozone layer. Atlempts are also being made o produce a special thinty-minute programme on the
protection of the ozone layer and ODS issues.

Currently the Government is considering sirengthening the teaching of environmental issuss under the
school curricoium. The problem of ozone layer depletion 15 10 be incorporated.

The Government of Uganda is committed to phase out the consumption of controlled substances in
Uganda as soon as possible but not later than the year 2000, The Government is fully committed to successfully
implement the Country Programme for the phase out of substances controfled under the Montreal Protocol.
Although Uganda as a developing country operating under paragraph 1 of Article 5, is entitled to delay the phase
out by 10 years, it will not await the elapse of this prace period before embarking on action and phasing out its
consumption of the controlled substances. With timely and efficient provision of the necessary financial and
technical support from the Muttilateral Fund, effective technology transfer and implementation of the Country

Programme, Uganda could meet its goal to phase out the consumption of the conirolled substances in the year
2000.
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2,72 Industries

The records on industries are kept by the Ministry of Trade and Industry on the basis of licenses issued
for the operation of (he industries. Uganda Revenue Authority issues the licenses for establishment of industries
{investment licenses). The Investment Authorly promotes and facilitates investiments in Uganda and provides
various assistance w0 the investors.

3. IMPLEMENTING PHASE OUT

3.1 Strateey Statement by Government

Uganda is a Party operating under paragraph 1 of Article 5, hence is required to phase out the
consumption of CFCs, halons and carbon tetrachloride controlled under the Montreal Protocol by the year 2010
and methyl chioroform by the year 2015, These phase out years have been brought forward under the
adjustments adopted by the Parties at their Fourth Meeting in Copenhagen (Movember 1992), but how these
provisions will be appiied o Article 5 countries will depend upon a review in 1995, The Government of Uganda

is committed to phase out the consumption of the conirolled substances as scon as possible, even before the
phase out years of 2010 and 2015.

Through the implementation of the County Programme the Government of Uganda will phase out the
consumption of aill the controlled substances by the year 2000, The steps for reduction up 1o complete phase out
of consumption for each group of substances are presented graphically in Figure 3.1 below.

Figure 3.1 Graph showing the expected consumption of the conmolled substances following the

Government strategy for the phase-out as compared with the phase-out in accordance with
the requirements of the Montreal Protocol for Article 5 countries
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252 The Industry Response

The industrics” awareness on the problem of ozone layer depletion is geperally low. One of the main
companies that deal with fire extinguishing systems were advised by the supplier companies in Europe against
the use of halons. Hence during the mid 1980°s this company has stopped the supply of halons o any local
consumers. No other actions have so far been taken by indusiries to reduce the use of controlled substances.

2.6 Institutional Framework

The Governmental and other institutions that are responsible for activities that affect the consumption of
ODSs in Uganda are as follows:

Department of Environmeni Protection, Ministry of Natural Resources:

Under the existing institutional framework, all environmental 1sspes, both national and intemational which
inchudes global environmental issues such as the protection of the ozone layer, falls under the responsibility of
the Department of Environment Protection of the Ministry of Natural Resources. The Depariment is the national
angd international focal point for environmenial matters including UNEP matiers.

The Depanment plays a coordinating role with other Governmenta! bodics as well as private enterprises
regarding environmental matters. Iis main activities include:

- Pollution control: Developing and recommending policies and legisiation to control poilution through Ad
Hoc Commitiees comprising representatives of appropriate Ministries and other Governmental bodies.
Moniioring of pollution is also undertaken through the Department. Monitoring and Control Division
checks that the indusiries operste safely, taking info account environmental considerations, but currenily
with no legislative back-up for enforcement.

- Monitoring of natural resources: Developing policies and legislation for sustainable use of the natural
resources and to monitor these resources in the conntry,

- Environmenial awareness: Organizing and developing programmes and articles through mass media and
preparing and disseminating information publicaiions. The Department also provides assistance in both
formal and informal education,

- Environmental Impact Assessment: Carrying out Environmental Impact Assessments for all major projects
before the projects are approved for implementation. {This is, however, not enforced by legislation.)

- Geographical Information Systems: Collecting data and information on and making nventories of
utilization of natural resources in the country as well as developing a database for the data and
information and disserninating them to the resource users and policy makers.

The National Environment Action Plan under the Department of Environment Protection is currently
developing an umbrella environment legislation.

Ministry of Fiance and Economic Planning

The Ministry is responsible for preparation of overall development plans {(short, intermediate and fong-
term) and provides guidelines on priorities for developmen: initiatives. It also ensures prudent management of
public finances. The Ministry approves most projects that are implemented in the couriry.,

Ministry of Trade and Industry.

‘This Ministry controls both public and private indusirial activities through promoting industrial
establishments and investments through provision of various assistance for facilitating businesses, Recently,
Uganda Investment Authority was established under the Ministry for issuing of licenses for trads and operation
of indusiries.

The National Bureau of Standards under the Ministry is responsible for standardization and quatity

coatrol. It monitors the operation and activities in indusuries and wade to enswre product quality and w0 safeguard
consumer health and safety.
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Uganda Manufacturers Associgtion:

Provides information and guidance to the industrialists on investments, market opportunitics, and use of
appropriate technologies. UMA organizes annual trade fairs through which informaton on newly available
technologies and products is disseminated. It also actively seeks new information and provides a forum for
discussion of various issues of interest to the member industries and companies.

Uganda National Chamber of Commerce and Industry:

This is an association of traders, It profects the injerest of the raders and negotiates trade erms with the

Government, The Chamber alzo advises its members on legal requirements for trade and on market

gituations.
Training Institutes:

Institations and crganizations in Uganda that offer various opportunities for traiming are as below. These
institytions could play an important role in training and educating the refevant technicians as well as the public in
matters related (o the ozone depleting substances, and their nse.

{a}  Vocational Training Centre (under the Ministry of Labour and Social Affairs):

The Centre conducts courses for technicians to acquire extra skills apd o update their knowledge. All the
courses are short term (less than two months). No certificaies are issued.

(b)  Makerere University:
Faculty of Technology conducts various tochnical courses including training on heating, refrigeration and
air-conditioning. Institute of Environment and Natural Resources under the University runs cowrses on
Environmental Science.

{c) Uganda Polytechnic:

Technical courses on refrigeration and airconditioning equipment are conducted at the Polytechnic.
Facilities are available for organizing extra technical courses and demonsiration projects.

{d)  Fisheries Training Institute Entebbe:

The Institute offers technical training op to diploma level. Maintenance of refrigeration equipment is an
important part of the courses,

27  Existing Policy and Operational Frargework in Usanda that Govern Trade and Industries

There are no specific laws and regulations that have yet been enacted in Uganda for the reduction and
phase out of the consumption of controlled substances.

The general policy and operational framework and regulations relevant to trade and industries are
explained below:
271 Trade

The Division of External Trade in the Ministry of Trade and Industry is responsible for issuing trade
licenses. Some chemical imports must be approved by appropriate Ministries.

The Depariment of Customs 1s under the Uganda Revenue Authority of the Minisiry of Finance and
Economic Planning is responsible for checking the imported commadities at enfry poims, against import licenses
and invoices, and for record keeping

The Cabinet adopts the import duties and taxes which are announce with the Annual Budget.
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232 indusiries

The records on industries are kept by the Ministry of Trade and Industry on the basis of licenses issued
for the operation of the indusiries, Uganda Revenue Authority issues the licenses for establishment of industries
{investment liconses). The Investment Authority promotes and facilitates investments in Uganda and provides
various assistance o the investors,

3. TMPLEMENTING PHASE OUT

3.1  Suategy Statement by Government

Uganda is a Party operating under paragraph 1 of Article 5, hence is required to phase out the
consumption of CFCs, halons and carbon tetrachloride controlied under the Montreal Protocol by the year 2010
and methyl chloroform by the year 2015, These phase out years have been bronght forward under the
adjustments adopted by the Parties at their Fonrth Meeting in Copenhagen (November 1992), but how these
provisions will be applied to Article 5 countries will depend upon a review in 1995. The Government of Uganda
is committed to phase out the consumption of the controlled substances as soon as possible, even before the
phase out years of 2010 and 2015,

Through the implementation of the Country Programme the Government of Uganda will phase out the
consumption of all the controlled substances by the year 2000. The steps for reduction up to complete phase out
of consumption for each group of substances are presented graphically in Figure 3.1 below,

Figure 3.1 Graph showing the expected consumption of the controlled substances following the
Government stwategy for the phase-out as compared with the phase-put in accordance with
the requirstents of the Montreal Protocol for Article 5 countries
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The actions io be taken by the Government will include development and adoption of appropriate policies
and legislation 1o control the consumption of controlled substances; preparation, coordination and organizatton of
phase-oni projecis under the Country Programme; ensuring the necessary dissemination and exchange of
information both nationally and internationally; provision of necessary assistance 10 the indusiries and the public
to successfully and smoothly phase-out the controlled substances. These actions constitute the project for
institutional strengthening.

In Uganda, the consumption of the controlled substances is currently very small. The wotal consumption of
the controfled substances in 1993 was about 16 Tonnes. However, the consumption of the controlled spbstances
will certainly increase as the economy of the country improves and if the controlled substances continues to be
available without constraints. The Government believes that raising public awareness and sensitizing industries
would be the key to epabling the early phase out of controlled substances in the country. Early change 10 ozone
friendly substiivtes and related iechnology is of paramount importance as controlled substances are expected w©
rapidly become scarce and unavailable. Through effective public awareness raising and semsitization of industries,
unwanted disraptions of the economy and lives of people could be minimized.

Financial and technical assistance of the Multilatera! Fund, its Secretariat and the Dmplementing Agencies
is fundamental for Uganda in order for Uganda (o be able to impiement the Countiy Programme, especially in
Hght of the difficult economic situation that the country is faced with at present.

Institutional swengthening project would form the basis for the effective and timely phase out of conrolled
substances,

The Government requests that UNEP be the Implementing Agency For the imiplementation of this Country
Programme.

52  Acdon Plan.
The Acton Plan for the Phase-out of controlled substances consists of two parts:-

(i} Government Actions Comprising of one project; and
{i) Industry Actions Comprising of three phase-out projects

3.2.1 Government Actions
Institutional Strenpthening Project
Project Descripion,

Please refer to annex A

322 Industry Actions

The Indusiry Actions will consist of threc projects - two for the refrigeration and air-conditioning sector
and one for the halon fire extinguisher,

SECTOR; REFRIGERATION AND AIR-CONDITIONING

Project R1: Recovery and recycling of refrigerants

Uganda has several small-scale refrigeration and air-conditioning equipment maintenance workshops
{larger ones repairing 1000-2000 units & year and smaller opes repairing less than 100 units a year). The
workshops are interested in recycling the refrigerants but many cannot afford to acquire a recovery and
recycling machine.

A feasibility study will be conducted early 1995 to develop a project for recovery and recycling of
refrigerants.



Phase I: Feasibility study

An international expert in the field of recovery and recycling of refrigerants will be contracted to conduct
a feasibility swmdy together with a local consultant and the ODS Unit o determine the best means to
recover and recycle refrigerants in Uganda. The study could also determine whether or not a business for
manufacturing recycling equipment could be established in Uganda. The feasibifity study will include
development of a project proposal for recovery and recycling of refrigeranis. The project will be
submitied 1o the Fund Secretariay/ Execulive Commitiee for consideration for funding during 19935,

The international expert will te also requested to advise on how to improve the existing refrigeration snd
air-conditioning courses in Uganda.

Budget for the feasibility study :

International expert : fee :US$ 7,000
travel : US $§ 10,000

Local experts (2) ¢ fee :US $4,000
Phase II:  Project fmplementation
The project implementation should begin in 1995,

Project R2: Feasibility/pre-investinent study Tor reirofitting existing industrial and commercial
refrigeration systems

By end 1995, an international expert on industrizl and commercial refrigeration systems will be contracted
o conduct a feasibility study together with a local consuliant and ODS Unit to assess the possibilities of
retrofitting the industrial and commercial refrigeration systems in the country. The feasibility/fpre-
investment stady will idemify suitable substinne refrigerants for the equipment that can be retrofitted to
use the substitutes.

The feasibility study will lead 1o developing projects for refrofitting existing industrial and commercial
refrigeration systems (o use substimte refrigerants. The project will be incorporated into the Country
Programme update.

A detailed feasibilty study budget wounld he submitted to the Executive Committee during 1994,

SECTOR: HALONS

Project HI Management of hanked haions and alternatives for halon fire extinguisher
In early 1995, an international expert on halon fire exiinguisher will be contracted o work together with 2
locat expert and the QDS Unit on a study on the halon fire extingmisher systems in Uganda. The objoctive
of the study will be to develop a straiegy for management of banked halons in the country and o propose
best altlematives for the various halon fire extinguisher systems existing in the country,

Any project that may emerge from the study will be submitted to the Fund Secretariai/Executive
Commitiee for consideration for funding during 1995,

Budget for feasibility study :

International expert : fee :US$ 7,000
travel : US § 10,000

Local experts (2) : fee :US$ 4,000
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323 Future Developments in the Action Plan

in the future, projects to deal with existing domestic refrigeration equipment will be considered. Under the
Country Programme update, 4 feasibility sindy will be included for deciding on the best option to deal with the
existing domestic refrigeration equipment,

Retrofit technology for domestic refrigeration equipment to use substitute refrigerants is currently not
technically feasible, However, such echnology may emerge in the future. Due to the fact that the energy
efficiency of the current CFC-using equipment is up to four fimes greater than the older models, retrofining
refrigerators manafactured prior to 1990 may not be economical.

The two foreseszable options of domestic refrigeration project are briefly described below:

(@) Replacing old domestic refrigerators and freezers

If technology for retrofitting domestic refrigerators are not sufficiently developed in the world for

introduction into Uganda by 1997, the domestic refrigerators and freezers thar need compressor

replacement from 1997 onwards will be scrapped.

A project may be developed to request coverage of the incremental cost 10 the consumers of forced
replacement of refrigeration equipment.

Some means of disposal of the scrapped refrigerators may also be inchuded in the project. A pant of the
cost for this may also be requested from the Mullilateral Fund

{b) Reirofitting domesiic refrigerators and freezers

If the echuology for retrofitting CFC-using refrigerators and freezers are developed in the wosld for
intoduction into Uganda by 1997, the domestic refrigerators and the freezers will be retrofitied. The
necessary training activities will then be included int the Country Programme update.

A project may be developed 1o request coverage of the incremenial costs for retrofitting the refrigerators.

33  Timewsble for the Implementation of the Action Plan

The planned time schedule for the activities under the Action Plan is shown in Table 3.2.

34  Summary and Bodpet for the Action Plan

341 Implications of the Action Plan on the Consumption of Controlled Substances

The projects and elements under the Action Plan are summarized under Table 3.2, Under this Country
Programme the only project that may have a direct effect on the consmnption of controlled substances is the
project for Recovery and Recycling of Refrigerants. However, the aciual reduction in consamption would depend
on the project to be implemented as a result of the feasibility study.

The implementation of this Country Programme is ¢ssential in ensbling early change w ozone friendly
substitstes, products and technology. The indirect impact of the projects, especially the Institutional Strengithening
Project, is crucial in preventing rapid increase in demand for the controlted substances and averting from the
difficulties arising from possible unavailability of controtied substances in the international market in the near
future,

The expected total cumulative consumption of the controfled substances under the Country Programme
{unti! complete phase-out) is 117 Tonnes. The expecied comulative consumption under the Montreal Protocol
phase-out schedule and unconstrained demand are compared below:
Cumulative consumption {Tonnes)
Counntry Programme (1994-1999, inclusive): 117 Tonnes

Montreal Protocol (1994-2009, inclusive): 236 Tonnes
Unconstrained demand (1594-2009, inclosive): 406 Tonnes
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342 Budget for the Action Plan

The budget for the Action Plan is shown in the table 3.1. below.

The budget for the Industry Actions consists of costs for infernational and local consultants that are
required for conducting feasibility/pre-investment studies that will result in development of phase-out
projects, Projects proposals will be submitted separtly after feasibility/pre-investment studies have been
conduected.

it is requested that the Executive Commitiee approves the budget for the Government and Indostry
Actions a5 shown in the table 3.1,

Tabie 3.1.
Projects 1995 1996 1997
Goveroment
LS. 27,160 18,205 18,700
Industry Actions
i. project R1 21,000
2. Project R2 .
2. Projeet H1 21,000
Total 59,160 18,205 18,700

The Ministry of Natural Resources will annually submit an account of the expenditures to the
Implementing Agency (UNEP). Any surplus would be accounted for in the Country Programme update and
shoriage would have to be re-requesied from the Multilateral Fund.
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Table 3.2. Planned time schedule for the implementation of the Action Plan
ACTIVITIES 1995 1996 1997
GOVERNMENT ACTIONS
Project G1:
- Establishment of the National JANUARY
Steering Commitice
{a} National Policy JANUARY-Begin | Implemmtation Implementation
preparation
JUNE-Adoption
(b) Legislation JANUARY -Begin
prepacation
- Establishment of ODS Unit JANUARY
{a} Public awarengss Plan Implemeniation Implementation
(b Information exchange Plan Implementation Implementation
{cy ODS monitoring JANUARY -Plan JANUARY - JANUARY -
request 1995 data request 1996 data
Industry reporting
Customs coding system JANUARY- JANUARY-Use of
Preparation amended coding
JUNE-Training of | system
Customs Officer
- Establishment of 3 JANUARY
Refrigeration Association
INDUSTRY ACTIONS
Project R1:
- Peasibility study JANUARY
MA:YJJUNE
project proposal
submission
- Project implementation
Project R2:
- Feasibility study NOVEMBER
Project HI: During 1995
- Study 1o develop strategy JANUARY
- Project implementation JUNE

gl




Table 33 Summary of the projects and elements under the Action Plan
Projects and elements Brief Description Commencement/ Use sector
Duration
GOVERNMENT
ACTIONS
Institutional Strengthening All
Project G1
Establishment of a2 National Januwary 1995 All
1. National Steering Steering Commitiee to decide
Committee for the on national policies and laws/
Protection of the regulations for ozone layer
Ozone Layer protection. Also {o approve
projects.
Establishment of ODS Unit January 1993 All
2. ODS Unit under the Dept. of Env.Prot. 1o
coordinate ODS activities
including organization of public
awareness, info. exchange and
training activities and QDS
monitoring.
Establishment of a National
Refrig. Association to assist in | January 1995 Refrig,
3. Refrigeration smeoth phase-out of ODSs in
Association the refrig. and afc sector.
Recovery and recycling of
INDUSTRY ACTIONS refrigerants
Refrig,
1. Pioject R Feasibility sindy
Project implementation January 1965
Phase 1
Rewrofitting existing indust./ November 1995
Phase II com. refrigeration systems
Refrig.
2. Project R2 Feasibiliry/
pre-investment study
Project implementation Draring 1995
Phase I
Management of banked halons
and alterpatives for halon fire End 1995
Phase 11 extinguisher
Halons
3. Project H1 Development of a proposal for
management of banked halons
and project for substituting
existing halon fire exting. During 1995

systems.
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ANNEX I
INDUSTRIES/COMPANIES THAT WERE SURVEYED

REFRIGERATION AND AIR-CONDITIONING SECTOR

1.

(LN

11.

Uganda Hotels Lid

Crested Crane Hoiel,

P.o Box 444, JINJA.

Tel: 043-21513/4/5

Contact Person: Mr. P. Bamungaya - Manager.

Kakira Sugar Works

JINJA

Tel; 043-20286 or 20153

Contact Person: Mr. Peter Baulay General Manager.

Libyan Arab Uganda Bank,

P.o Box 7292, KAMPALA.

Tel: 041-232295

Contact Person: Mr. 1E. Otim - Manager, Personnel and Administration.

Katatumba Properties Lid.

.0, Box 6968, KAMPALA,

Tel: 041-255288, 254240

Contact person:  Ms Angel Rwaniagarara - Manager.

Department of Meteorology,

P.o Box 499, SOROTL

Tel: 284-333

Contact Person: Mr. D.Y. Okoth, Senior Meteorological Officer.

Uganda Hotels Ltd,

Soroti Hotel

P.o Box 397, SOROTI

Tel: 268

Contact Persom: Mr. Atocon Otim William - Accountant.

Uganda Grain Milling Company Bread Lid,
P.o Box 895, JINJA,

Tel: 043-20171,

Contact Person: Bakery Manager.

Fred Masaba and Sons,
P.0 Box 345, MBALE,
Tel: 3347,3447
Contact Person:

Sheraton Kampala Hotel,

P.O Box 7041, KAMPALA,

Tel: 41-244590

Contact Person: Mr. Geoffrey Luh - Chief Engineer

Bank of Uganda,

P.O Box 7120, KAMPALA,

Tel: 41- 258090/9, 258060/, 258441/5

Contact Person: Engincer Moses Munghono Deputy Director(Estates)

Gomba Fishing Industries Lud.,

P.O Box 633, JINJA,

Tel: 21352, 21029

Contact person: Mr. Yusuf Karmali - Managing Director



12.

13,

14,

i3,

16.

7.

18.

19.

21,

22,

23,

24.

Lake Victoria Hotel

P.O Box 15, ENTEBBE.

Tel; §42- 2064475, 20153

Contact Persor: Mr. A, Mambo - Hotel Engineer

Akwara Mpola Refrigeration,

P.O Box 744, KAMPALA.

Tek:

Comntact Person: Mr. Lowarance Tulinye

Kaiwe Soond Centre

P.O. Box 4156, KAMPALA.
Teh

Contact Person;

Mr. George Nakhokho,

P.O. Box 2393, MBALE.

Tel: 3718

Contact Person - Mr. George Nakhokho - Owner

Dairy Corporation

P.Q. Box 557, MBALE.

Tel: 2183,

Contact Person: Mr. Moses Okaror - Maintenance Techrcian,

Ministry of Lands and Housing
P.O. Box 890, MBALE.
Tel: 321677

Contact Porson; Mr. Lavrence Ojara-Mogi - Refrig. and A/C Tachnician

Habuga General Sopplier,

P.O. Box 54, KASESE.

Tel:

Contact Person: Mr, Hassan Nsubuga.

Ministry of Animal Industries and Fisheries

Fisheries Department, Guly,

Tel: 32,

Contact Person: Mr. Mark Ocen - Mechanical Technician

Nyvanza Textiles Industries Lid (NYTIL),
Jinja.

Tei;

Contaci Person:

Rwenzon Electrical Services,

P.(). Box 34, KILEMBE

Tel:

Contact Person: Mr, Mukasa Kibuka

Kilembe Mines Lid.
KIiLEMBE

Uganda Fisheries Enterprises Ltd.

P.O. Box 1981, JINJA.

Tel: 20538,

Contact Person: Mr, Bidasala - Igaga - Production Engineer,

Uganda Fisheries Enterprises Lid,

P.O.Box 87, MBALE,

Tel: 045 - 1308

Contact Person: Mr, Pidson G. Burengyero - Fish Technologist.



25.

27

28

29.

30.

3
32,

33,

35.

36,

Uganda Fish Packers Lid,

P.O. Box 7409, KAMPALA,

Tel: 041 - 285373

Contact Person: Mr. Rivaz Kurji - Managing Director

Musicraft Manufacturing (U) Lid,

P.O. Box 197, KAMPALA,

Tel: (41 - 2583014

Contact Person: Mr. S. A. Khan - Technical Manager

CR. Properties Lid,

P.O. Box 6446, KAMPALA.

Tel:

Contact Person: Mr, Caanaan $. K, Mukasa - Director

Century Bottling Company Ld,

P.O. Box 3990, KAMPALA,

Tel: 041 - ZB5680, 220372

Contact Person: Mr. Mugweri-Refrigeration Technician,

Kampala Boulers Lid,
P.O, Box 8537, KAMPALA
Tel: 041 - 230386, 235141

Kakooge Electronics and Refrigeration

P.O. Box 15038, KAMPALA.

Tel:

Contact Person: Mr. Nswemu James Kibuuka.

Uganda Oxygen Lid, KAMPALA

Jubilee Investment Company (U} Lid,

P.0, Box 10234, KAMPALA

Tel: 243743, 236029, 244949

Contact Person: Mr. Zebiitha Abbas - Assistant Property Manager

Crown Bottlers Ltd,

P.O. Box 20021, KAMPALA

Tel, 041 - 220382

Contact Person: Mr. Parick Kyoyetera - Bottling Mangger,

Uganda Breweries Lid,

P.O. Box 7130, KAMPALA.

Tel: 041 - 220224/5

Contact Person: Mr. Vincent Ochwo - Services Engineer

Ngege Lid,

P.G. Box 20028, KAMPALA

Tel 041 - 220793 220761,220413

Contact Person; Mr. Pazddy Blick - Proiect Manager.

Uganda Posts and Telecommunications Corporation,

P.0O, Box 7171, KAMPALA.

Tel: (41 246366

Contact Person: Mr. Bamabas Byaruhanga - Senior Executive Engineer (Power and A/C).



37.

33.

39,

40.

41.

42,

43,

Kilembe Mines Ltd,

P.O. Box 1, KILEMBE

Tek:

Contact Persom: Mr. Y. Ngarama

Dairy Corporation,

P.O. Box 7078, KAMPALA.

Tel: (41 - 258751,

Contact Person: Mr. JW.E. Okwalinga - Acting Maintenance Engineer.

Equainria Hotel

KAMPALA

Tel: 250780 - 9

Contact Person: Eng. Shakeel Tahir LME

Star Importers Enterprize Lid.
KAMPALA
Contact Person: Mr. Nasir Jaffer - Refrigeration technician

Kitasiimbwa Refrigeration and General Repairs
P.O. Box 8870, KAMPALA

Tel: 255819

Contact Person: M.D. Elias Musoke

Wikson Quick Service Garage

P.O. Box 8789, KAMPALA

Tel; 244529

Contact Person: Mr. James Kigunda - Engineer; Mr. Anuna Kirul - owner

Simplex Electric Co.
(Just behind Electrowatt)
Contact Person: Mr. Paul Kasangaki - Workshop Manager

M. K. Electrowaif Ld,

KAMPALA

Tel: 250289

Contact Person: Mr. Francis Kaima - Technician; Mr. M. Katongole - Director

FOAMS SECTOR

45,

46.

47.

48,

Crest Foam Lid,

P.o Box 6475, KAMPALA,

Tek

Contact Persons:  Mr. S.Byarugaba - Factory Manager; Mr, Ndaula - Chief Chemist.

African Textle Mill Lad,

P.o Box 242, MBALE,

Tel:

Contact Person:  Mr. Frank Arivo - Mechanic Engencer.

NECFOAM Products Litd,

P.o Box 11031, KAMPALA

Tel: 041-220113

Contact Person: Mr. Vicent Iwany - Production Manager.

VITAFOAM {Uganda) Lid,

P.o Box 846, JINIA

Tek

Conmct persom: Mr. Justine Okeny - Managing Director.



49,

30.

K.M.K. Industries,

P.o Box 10218, KAMPALA

Tel:

Contact Person: Mr AB.Gupta - Manager

RECO - Kasese

P.o Box 257, KAMPALA.

Tel: 041-232183

Contact Persom: Mr, Rwabogo - Managing Director.

SOLVENTS SECTOR

51.

52

53,

54.

55,

56.

57,

SE.

59,

61.

Tganda Leather and Tanning Industry Lid,

P.o Box 388, JINJA

Tel: 043-22045/6/7

Contact Person:  Mrs Mary Gumisiriza - Manager; Mr. Seddu Matovu - Sales/Quality Officer,

Universal Dry Cleaners Lid.
P.o Box 2580, KAMPALA.,
Tel: 041-235390, 243660
Contact Person:

Uganda Garments Induystries Ltd,

P.c Box 4378, KAMPALA

Tel: 041-241656

Contact Person: Mr, Julius Ojok - Processing Manager,

QOscar Industries Lid.

P.o Box 1229, KAMPALA,

Tel: (41-244481

Coniact Person: Mr. MLK. Ssehatindira - Director.

TOTAL (Uganda} L,

P.o Box 3079, KAMPALA,

Tel: 041-231321/2/3

Contact Person; Mr. Andrew Tadhuba - Operations Engineer.

Medipharm Industries (Eagt Africa) Lid.

P.o Box 6218, KAMPALA,

Tel:

Contact Persons: Mr. Roger 5.Collings - Manager: Mr, Peter Ssali Mukasa - Plant Manager

Cofiee Marketing Board Lad,
Tel: 041-233687/
Contact Person:

TOTAL (Uganda) Ltd,
Tel: 041-23133172/3
Contact Person: OPS Engincer.

Shell Chemicals
Tel:

Spear Motors Ltd,

P.o Box 1350, KAMPALA

Tel: 041-233743

Contact Person: Mr. E. Harrig - Workshop Manager,

Sadolin Paints (Uganda) Ltd.

P.O. Box 4627, KAMPALA,

Tel: 041-233448

Contact Person: Nugent - General Manager.



62.  Fire Marshalls Lid,
P.o Box 2198, KAMPALA
Tel: 041-232169
Contact Person:  Mr. Peter Johnson - Managring Direcior,

63.  B.M.K. Industries
P.o Box 10218, KAMPALA
Tel: 041-230703
Coniact Person: Mr. AB. Gupta - Manager.

64. Midland Supermarket
P.o Box 10218, KAMPALA.
Tek
Contact Persons: Mr., David 8. Omagor - Manager; Mr. Abubaker Mubiry - Purchasing Manager.

65. TOTAL {(Uganda) Liud,
P.o Box 3079, KAMPALA,
Tel: 041-231331/273
Fax: (41-231338
Contact Person:  Mr. Andrew Tadhuba - Operations Engineer.

66.  Sabah Enterprises,
Tel: (41-236388
Contact Person:  Miss Nalukwago.

HALONS SECTOR

67.  Fire Marshalls [4d.,
P.0O Box 2198, KAMPALA.
Tel: 041~ 232169
Contact Person: Mr. Bonney Johnson.

68.  Technofire Apphances,
Plot §6/58 Kampala Road,
P.O Box 1592, KAMPALA,
Tel: 041- 234539
Fax: 041- 245208
Contact Persons: Mr. Bennet G, Sserunkoma; Mr. George Ssali.

69.  Kalenge Fire Armour,
P.O Box 389, JINJA or P.O Box 6342, KAMPALA.
Tel: 041- 236885, 251636
Contact Person: Mr, Sam Mubiru - General Manager.

70.  National Housing and Construction Corporation,
KAMPALA.
Tel: 041- 257462
Fax: (41- 258708
Contact Persons: Mr, MLS. Kasckende - General Manager; Mr. Fred Julius Mukasa

71. Booth Fire Services Lid.,
P.G Box 30509, KAMPALA.

72,  M.B. Fire Equipment,
Plot 19A Nasser Road,
P.CG Box 31306, KAMPALA.

73.  Technical Services and General Agencies,
Plot 4-6 Kampala Road,
P.O Box 4010, KAMPALA,

74, Ms.Kalenge Developments, JRUA.



15,

76.

7

78.

79.

Mukate Fire Service,
P.O Box 15163, KAMPALA,

E.B.M. Fire Fighting,
P.O Box 1534, KAMPALA.

Fire Merchant Lad.,
Plot 73 Jinja Road,
KAMPALA.

Mukubira and Companics,

P.O box 304, KAMPALA,

Tel: 041- 241046

Contact Persons: Mr. D. Ronnie; Mr. D. Sessanga

Kakira Sugar Works (1985) Lad.,
P.o Box 3001, KAKIRA,
Tel; 043- 20233, 21286



ANNEX I

Table A.1 Production, imports, exporis and consumption of controlled substances in 1986
Tonnes Prod. Imports Exports Consumip. onp Calcul.
Substances Consump.
ANNEX A
Group 1
CEC 11 0 - 0 - 1.0 -
CFC 12 0 71 0 7.1 10 7.1
CFC 113 H] 0 0 0 08 0
CFC 114 0 0 0 0 1.0 ¢
CFC 115 g - 0 - 06 -
Sub-tota] 0 7.1 b 7.1 7.1
Group IE
Halon 1211 0 0 o 0 30 0
Halon 1301 0 0 0 0 100 o
Halon 2402 0 0 0 0 6.0 0
Sub-total 0 0 0
TOTAL 7.1 7.1 71
ANNEX B
Group 1
CF(C 13 0 0 O 0 10 9
CFC 111 0 0 0 0 10 0
CFC 112 0 g 0 ¢ 1.0 0
{FC 211 0 0 0 0 10 0
CFC 212 0 0 0 Q 10 b
CFC 213 1] 0 0 0 10 0
CFC 214 0 0 0 0 10 0
CFC 215 0 0 0 0 10 0
CFC 216 0 0 0 0 10 )
CFC 217 0 0 0 ¢ 1.0 0
Sub-total 0 0 0 g ]
Group 11
Carbon el 0 0.02 a 0.02 11 002
Group 11
Methyl chl 0 - 0 - 10 -
TOTAL 0 ¢.02 0 402 0.02




Table A2 Production, imports, exports znd consumption of controlled substances in 1989
Tonnes Prod. Imports Exports Consamp. oDp Calcul,
Substances Consump.
ANNEX A
Groyp [
CFC 11 0O - 0 - 1.0 -
CFC 12 O 138 0 138 1.0 138
CFC 113 0 1] 0 0 0.8 0
CFC 114 0 0 0 0 1.6 0
CFC 115 0 - g - 06 -
Sub-total 0 138 0 138 13.8
Group 11
Halon 1211 0 ) 0 0 30 0
Halon 1301 0 0 0 ¢ 100 0
Halon 2402 0 0 0 G 8.0 g
Sub-total D 0 0 0 G
TOTAL 0 138 0 138 13.8
ANKNEX B
Group 1
CFC 13 O Y L 0 1.0 0
CFC 111 0 0 0 0 1.0 0
CFC 112 0 0 ¢ 0 10 g
CFC 211 0 0 0 0 1.0 0
CFC 212 ) 0 Q 0 1.0 0
CFC 213 0 0 0 D 10 ]
CFC 214 0 O ) 0 1.0 0
CFC 215 0 0 0 0 1.0 0
CFC 216 0 0 0 0 10 0
CFC 217 0 D 0 0 10 0
Sub-total 0 0 ] 0 0
Group 11
Carbon wt Q 02 Q 02 1.1 0,22
Group 11
Methyl chl 0 - 0 - 1.0 -
TOTAL 0 0.2 0.2 0.22




Table A3 Production, imports, exports and consumption of controlled substances in 1990

Tonnes Prod. Imports Exports Consump, QDP Caleul,

Snbstances Consump.
ANNEX A

Group 1

CFC 11 0 - 0 - 1.0 -

CHRC 12 0 14.1 0 14.1 Lo 4.1

CFC 113 0 0 0 ] 08 0

CFC 114 ] 0 0 0 10 0

CRC 118 0 04 0 04 0.6 0.24

Sub-total 0 14.5 0 i4.5 14.34

Groyp 11

Halon 1211 0 0 0 0 3.0 g

Halon 1301 0 0 0 0 100 0

Halon 2402 0 0 0 U 6.0 0

Sub-total 0 0 0 ¢ 0
TOTAL 0 14.5 0 14.5 14,34
ANNMEX B

Group 1

CFC 13 0 G 0 0 1.0 0

CFC 111 0 0 a 0 1.0 ¢

CFC 112 G 0 0 0 10 0

CFC 211 0 0 0 0 1.0 &

CFC 212 0 0 0 g 1.0 g

CFC 213 0 0 0 0 1.0 0

CFC 214 0 0 0 0 1.0 0

CFC 218 0 1] 0 0 1.0 0

CPC 216 o 0 0 0 10 0

CFC 217 H] 0 0 0 10 0

Sub-total 0 0 0 ¢ 0

e

Grouop I1

Carbon tet 0 0.1 0 0.1 11 0.11

Group TII

Methyl chl - 0 - 10 .
TOTAL 0.1 0 0.1 0.11




Table A4

Production, imports, exports and consumption of controlled substances in 1991

Toanes
Substances

Prod.

Imports

Exports

Consump.

oDp

Calcul,
Consumy,

ANNEX A

Group 1

CFC 11
CFC 12
CFC 113
CFC 114
CFC 115

o e e I v R e

144

0.4

WO

44

04

1.0
1.0
0.8
190
0.6

144

0.24

148

i4.8

1464

Halon 1211
Halon 1301
Halon 2402

Lo e ]

fan R ]

oW

Lo R e}

3.0
10.0
6.0

[

Sub-total

TOTAL

148

148

14.64

ANNEX B

Group [

CFC 13

CFC 111
CEC 112
CFC 211
CEC 212
CFC 213
CFC 214
CFC 215
CFC 216
CFC 217

OO MmMO O OO

SO OODOOoMmo

OO mMoOOo o

CoOQDOOOOO

-l e -y
chhbeboDhoo D

OO OOOoR

Sub-total

Gronp 11
Carbon tet

0.3

0.3

1.1

133

Group 111
Methy! chl

1.0

TOTAL

03

0.3

133




INSTITUTIONAL STRENGTHENING PROJECT COVER SHEET

COUNTRY : UGANDA

PROJECT TITLE : INSTITUTIONAL STRENGTHENING FOR THE
PHASE-OUT QZONE DEPLETING
SUBSTANCES

SECTOR COVERED : ALL SECTORS

ODP CONSUMPTION : 16.3 Tonnes ODP

PROJECT DURATION : 3 YEARS

PROJECT IMPACT : CAPACITY BUILDING FOR UGANDA TO
PHASE-OUT ODS PER YEAR AS COUNTRY
PROGRAMME.

TOTAL BUDGET

(Incremental Cost) : US$ 64,515

IMPLEMENTING AGENCY ; UNEP

NATIONAL IMPLEMENTING : DEPARTMENT OF ENVIRONMENT,

AGENCY MINISTRY OF NATURAL RESOURCES

Project Description

The existing institutional framework needs to be strengthened in order to ensure that
the Country Programme is implemented effectively. The Institutional Strengthening Project
will consist of three elements i.e
1. Establishment of a National Ozone Office (ODS-Unit)

2. Establishment of National Steering Committee

3, Public Awareness and Information Exchange Campaigns



Element 1: Establishment of National Ozone Office (ODS-Unit)

Purpose of the Project;

The ODS Unit will ensure and monitor the implementation of the Country Programme
through coordination with Governmental and other bodies as well as with the
Implementing Agencies, and the Fund Secretariat in implementing the various projects
and elements under the country programme. ODS Unit will also act as the Secretariat
to the National Steering Committee for the Protection of the Ozone Layer (see
Element 2).

Project Organization and Management.

The ODS Unit will function under the supervision of the Commissioner for
Environment Protection,

Personnel requirement for the ODS Unit is one professional officer. Incentive for this
officer is requested to be covered by the Muliilateral Fund. The officers are expected
to be recruited by August 1994,

The necessary equipment for the ODS Unit in order for it 10 be able o efficiently and
effectively carry out its tasks are as follows:

(a) A personal computer and a printer (with computer software for word
processing, data base and graphics and the necessary equipment to enable
connections to the OzonAction database) for information gathering (e.g.
through OzonAction Data Base being developed by IE/PAC), production of
information pamphlets and newsletters as well as for record keeping and
monitoring of relevant industries and the consumption of the controlled
substances;

{b) A fax machine; and
(c) A heavy duty photocopier.

Other necessary administrative support for the ODS Unit will be provided by the
Ministry of Natural Resources.

The specific functions and responsibilities of the ODS Unit will include:
(a) assisting the National Steering Committee for the Protection of the Ozone

Layer in formulating the necessary policy and legislationflaws and regulations
for the protection of the ozone layer and controlling the ODS consumption;



(3] monitoring and recording (as database) the consumption and use of the
controlled substances, monitoring and evaluating the implementation of the
Country Programme, and reporting data and information as necessary to the
Ozone Secretariat, Fund Secretariat and the Implementing Agency;

(c) organizing and coordinating the various information exchange, public
awareness and training activities;

{(d)  operating as information focal point to help industries, companies and the
public on ODS issues;

(¢}  preparing phase-out projects for submission to the Fund Secretariat with
necessary assistance of the Implementing Agencies, international consultants
and local consultants.

ODS Phase out Monitoring

ODS Unit will monitor Uganda’s consumption and use of ODSs through indusiries and
the Customs. The ODS Unit will establish a database on the industries dealing with
controlled substances and ODS imports to record all the relevant data. The following
monitoring arrangements will be implemented:

(a)  Monitoring of industries and their ODS consumption

Every industry/company dealing with controlled substances will be tequired to report
data on the ODS annually to the ODS Unit. A reporting format will be designed by
the ODS Unit,

(by  Customs data

The Customs code will be amended so that importation of individual controlled
substance will be recorded by the Customs. Customs will repert the relevant
importation data to the ODS Unit on a half yearly basis.

0ODS Unit will recommend ways of modification according to its needs for monitoring.
Training of Customs officers may be conducted as part of the training activities under
the Institutional Strengthening Project.



Element 2: Establishment of a National Steering Committee for Protection of the
Ozone Layer

A National Steering Committee for the Protection of the Ozone Layer will be
established under the Ministry of Natural Resources to assist the Ministry in
implementing the Vienna Conveation, the Montreal Protecol and the Country
Programme. The Committee will assist the Ministry in formulating policies and
legislation for recommendation to the Cabinet. The Commiitee will approve the project
proposals prepared by the ODS Unit before submission to the Fund Secretariat.

(a) Government Policies for the Protection of the Ozone Layer

An overall policy strategy, “Government Policies for the Protection of the Ozone Layer’

will be developed for adoption by the Government.

(b)  Legislation

Formulation of a new legislation for ozone layer protection and/or amendments to
appropriate existing laws and regulations will be considered.

Element 3: Public awareness raising

- TV, radio and newspaper announcements/advertisements on Ozone Scignce and
Implementation Phase-out.

Information exchange

- ODS Unit will establish a link to the UNEP IE/PAC’s OzonAction Database which
contains up-to-date information on substitutes, new technologies, new products, contacts
to producer industries, and other activities in the field of protection of the ozone layer.
The ODS Unit will gather information through the Database as well as other sources such
as through direct contacts with manufacturing industries abroad.

. The ODS Unit will function as information service office for the industries and the
public. The TV, radio and newspaper announcements will include an introduction of the
ODS Unit and its information service role.

- Disseminate information to the industries and public through issuing of newsletters and
pamphlets on the substitutes and new products:



Technical assistance and training

Traming Programmes, through separate funding will be undertaken in the field of
refrigeration and air-conditioning, customs-control and project preparation,

BUDGET FOR THE INSTITUTIONAL STRENGTHENING PROJECT (in US $):

Assistance of the Implementing Agency is requested in contracting appropriate international
experts as consultants for the feasibility/pre-investment studies. It is also requested that the
Implementing Agency (UNEP) administers the Budget lines for international consultants and engage
them (with the concurrence of the Government) under UNEP contracts, This would facilitate the
administrative process for the international consultants and maximize the value of the US dollars.

Budget for the Government (local component):

1995 1996 1997 Total

Personnel cost

1 officer 3,000 3,150 3,300 5450

1 focal point 2,000 2,100 2,200 6,300

(Ref, Assoc.)

Consultants-Local 2,100 2,200 2,300 6,600

(6 m/m)
sub-total
Equipment 9,000 - - 9,000
Travel-Local 2,000 2,100 2,200 6,300
Public awareness, 3,000 3,000 5,000 13,000
information exchange, ¢,
Meetings of the Steering
Committee 1,000 1,000 1.000 3,000
Miscellaneous
(stationary, commun., 1,000 1,000 1,000 3,000
equipmt. maintenance, &te.)

SUB-TOTAL 25,100 16,550 17,000 58,650
contingency (10%) 2,510 1,655 1,700 5,865
GRAND TOTAL 27610 18,205 18,7 64,515




RECOVERY AND RECYCLING OF REFRIGERANTS

COVER SHEET
COUNTRY : UGANDA
PROJECT TITLE : RECOVERY AND RECYCLING OF
REFRIGERANTS
SECTOR COVERED : REFRIGERATION AND AIR CONDITIONING
ODP CONSUMPTION : 16.3 Tonnes QDP
PROJECT DURATION : 6 MONTHS
PROJECT IMPACT : RECOVERY AND RECYCLING OF CFC12
TOTAL BUDGET
(Incremental Cost) : US$ 21,600
IMPLEMENTING AGENCY . UNEP
NATIONAL IMPLEMENTING : DEPARTMENT OF ENVIRONMENT, AGENCY

MINISTRY OF NATURAIL RESOURCES

Uganda has several small-scale refrigeration and air-conditioning equipment maintenance workshops
(larger ones repairing 1000-2000 units a year and smaller ones repairing less than 100 units a year).
The workshops are interested in recycling the refrigerants but many cannot afford to acguire a
recovery and recycling machine.

A feasibility study will be conducted early 1995 to develop a project for recovery and
recycling of refrigerants.

Phase 1: Feasibility study

An international expert in the field of recovery and recycling of refrigerants will be contracted
to conduct a feasibility study together with a local consultant and the QDS Unit to detennine
the best means to weover and recycle refrigerants in Uganda. The study could also determine
whether or net a8 buginess for manufacturing recycling equipment could be established in
Uganda. The feasibility study will include development of a project proposal for recovery and
recycling of refrigerants. The project will be submitted to the Fund Secretariat/ Executive
Commtittee for consideration for funding during 1993.

The international expert will be also requested to advise on how to improve the existing
refrigeration and air-conditioning courses in Uganda.

(Budget for the intemational and local experts is included under the Institutional Strengthening
Project.)

Phase I1: Project Implementation

The project implementation should begin in 1996



COUNTRY PROGRAMME COVER SHEET

Country : Uganda

Lead National Agency : Ozone Office

Participating Implementing Agencies : UNEP

1. Phase-out schedule

susbstance Current Planned cumulative consumption until Planned
“"Ts‘i“;;’l“‘;’“ phase-out year of
(ton x ODP) (ton x ODP ) phase-out
Article 5 schedule | Accelerated
schedule
CFC 12 14.4 476.31181.2 2000
CFC 115 0.2 6.8]12.3 2000
Halon 0 1392 [ 597 2000
1211
Halon 0 822013510 2000
1301
Total 14.6 1095.1]4290.5




Briel Description

Commencement/

Projects and elements
Duration
GOVERNMENT
ACTIONS
Project G1 Institutional Strengthempg
1. Nationa!l Steering Establishment of 2 National Steering January 1998
Committes for the Comznittee (¢ decide on national
Protsction of the policies and laws/ regulations for
Ozone Layer ozone layer profection, Also to
approve projects,
2. ODS Unit Establishrnent of ODS Unit under the | January 1995
Dept. of Env.Prot. to coordinate ODS
activities mcluding organization of
public awareness, info. exchange and
training activities and ODS
moenitoring.
3. Refrigeration Establishment of a Natonal Refrig. | January 1995
Association Association 1o assist in smooth
phase-out of ODSs in the rafrig. and
ale sector.
| INDUSTRY ACTIONS
1. Project R1 Recovery and recycling of
refrigerants
Phase 1 Feasibility study January 1995
Phase 11 Projeet implementation Novemnber 1995
2. Project R2 etrofitt isting i /
refrigeration sysiems
Phase | Feastbility/ During 1995
pre-investment study
Phase 1 Project implernentation Endt 1995
3. Project H1 Management of banked halons and
alternatives for halon fire
extinguisher
Development of a proposal for During 19935

management of banked halons and
preject for substituting existing halon
fire exting. systems.

Al

All

Al

Refrig.

Refrig.

Refrig.

Halons




3. Project Summary Table

Cost

Project no. Title Intended Effect Sector Estimated Cost { US $)
1995 1996 1997 Total
1. Institutional Co-ordination, control, All 27.610¢F 18,2051 18,7001 64,515

Strengthening/Ozone technical support, monitor
Office
2. Project R1 Feasibility study Refrigeration and air- 21,000 21,000
conditioning

3. Project H1 Feasibility study Halons 21,000 21,000
Total 69,6101 18,205] 18,700 106,515
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EXECUTIVE SUMMARY

1. Introduction

Thig country proggramme reflects the commitment of the Government of Uganda to
comply with the obligations of the Montreal Proteocel on Substances that Deplete
the (Ozcone Layer, to which Uganda is a Party. It provides the framework for
activities to be undertaken by Uganda to achieve the required phase out ¢f
controlled substances and forms the basis f{or regquesting assistance from the
Multilateral fund for those activities.

The Country Programme was prepared hetween the period February 1982-June 1594
and it should be updated during 19296. The updated Country Programme should be
implemented from 1997.

The country Programme contains the following:

{a) The detailed figures are available for the yvear 1386, 1989, 1990 and 1591.
Estimated figures for 1992 and 1993 are also included where possible.

{b} Analyses of possible future demands for the controlled substances
{unconstrained demand) and an indication of the total incremental cost for
the phasze out of the controlled substances.

{c) Information on the existing institutional and policy framework that are
relevant to the use of controlled substances and the implementation of the
Montreal Protocol.

{4} Government strategy statement with regard to the implementation of the
Montreal Protocol and the ghase-out of controlled substances.

{e) Action Plan of Uganda to phase out the consumption and use of controlled
substances, based on the 1991 status of consumption and use of those
substances. The Action Plan covers the period from 1995 to 1997 and it
congists of projects categorized under Government Actions and Industry
Actions. Budget estimates are included for the proijects for which
assistance is requested from the Multilateral fund. The timetable for the
implementation of the Action Plan clearly reflects the prioritization of
the programme and projects. The necessary institutional strengthening and
improvements in the record keeping and reporting by the industries for
future monitoring purpcoses are included in the Action Plan.

The Country Programme was prepared under the responsibility of the Ministry of
Natural Resources with technical assistance of industry and Environment
Programme Activity Centre {(IE/PAC) of the United Nations Environment Programme
{UNEP} and financial support from the Multilateral fund through UNEP IE/PAC.
A National Country programme Team was established for the purpose of assisting
and advising the Ministry of Natural Rescurces in preparing the Country
Programme.



2. Consunption and uss of controllsd substancas

Uganda is small consumer of controlled substances. it does rnot produce or
export any controlled substance, but import CFClZ. CFC 115 (in the mixture R~
502} and ingignificant guantities of CFC-~11. These are used for servicing
various refrigeration systems. Small gquantities of carbon tetrachloride were
found in the imported as laboratory szolvent. Only negligible amount of halons
were found to he imported as bulk chemicals for refilling halon fire
extinguisher. No other controlled substance were found to be imported as bulk
chemicals.

{a) The survey

The c¢onsumption of the controlled substances and related egquipment wers
determined though a survey of the Customs data on imports and individual
industries importing/using the controlled substances. The survey was undertaken
by the National Country Programme Team.

The main difficulties encountered during the survey include the following {i]
There is one general customs code for registering the controlled substances
imported. it is also likely that the zontrolled substances are registered under
codes for spare parts for refrigerators. {11} Identifving the O0DS
importing/using industries was difficult due to lack of sufficient information
on the existing industries. (iii) Most of the small scale companies do not keep
accurate historical data on the importation and use of the controlled
substances. {iv) Unlike in many other countries, there are no major importers
who distribute the ODSs to users, but here are several small-scale importers
of ODSs. {v) There ig substantial amount of controlled substances entering the
country without official recording. {vi) Some industries were reluctant to
report data while others are likely to have not been able fo report accurate
data due to lack of knowledge and awareness.

{b} Past gituation

Consumption of controlled substances as bulk chemicals:

The total consumption, calculated consumption and calculated per capita
consumption for the years 1986, 1989, 1389%0 and 1991 of the contrclled substances
{Only substances listed under amnex a of the Montreal protocol) were as follows:

Year Consumption Calculated Consumption Calculated Per
{Tonnes) {Tonnes ODF) capita consumption {kg)

1886 7.1 7.1 ¢.000s

1989 13.8 13.8 0.001

189¢ 14.5 14.3 0.001

1991 14.8 14.6 g.001

1892 (est.) 15.5 15.5 0.001

1993 {est .} 16.3 16.3 0.001

The above consumption of the controlled substances is only CFC-12 for the vears
1986 and 1%89. The consumpticn in 1%50 and 1991 include 0.4 Tonnes of CFC-115.
All the controlled substances imported are use for servicing refrigeragtion
systems and air conditioners {(mainly automotive).

The consumpbion {import) of carbon tetrachloride {Annex 8 of the Protocol} in
1586, 1989, 1%9%0 and 1991 were (.02, 0.2, 0.1 and {.3 tonnes, respectively

Products Containing Contreolled Substances:
Uganda does not manufacture or export products that contain or made with
controlled substances.
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Refrigeratiop and air conditioning equipment: It is estimated that there are
a.proximately 200,000 units of domestic refrigeration equipment that ware in
operation 1im Uganda in 1831, Average annual import of new domestic
refrigeration equipment during the last 1 five years has been 2000-4000 units
and at least the same number of sgecond-hand equipment has been imported
annually. The a average life time of a domestic refrigeration eguipment is 20-
30 years. Paraffin or solar energy driven refrigerators are used in the rural
areas. Theege refrigerators use ammonia as refrigerant.

The types of industrial refrigeration systems {using controlled substances as
refrigerant) that were in operation in 1991, and estimated numbers of such
equipment area s follows:
- ¢old rooms: approximately 40 ¢old rooms/stores that operate with R 12,
and 29 that operate with CFC and/or HCFC,
~ milk coovlers: 20 units that use R-12 as refrigerant,
- £0, coolers and alr driers: soft drink bottling companies use CO,
coolers (R-%02 or R-22) refrigerant and air driers {(R-22). A beer
bottling company is equipped with a €0, plant which require 400kg of R-
%02 for maintenance.

There are scme industrial refrigeration systems that are currently not in
operation but are expected to be reinstalled as economy improves.

The types and estimated numbers of commercial refrigeration egquipment that
ware in operation in 1981 are as follows:

- commercial freezers -~ 1000 units

~ bottle c¢oolers - 1500-2000 units

- display cases in shops 100-200units

- ice-gream making machines - 20 units

It is estimated that there are about 10 refrigerated trucks that use R-12 as
refrigerant.

Almost all air~conditioning equipment are using R-22 as refrigerant. There are
few centralt air-conditioning systems which use CFC 11 as refrigerant. HNine
units of gentral air-conditicning system that use a mixture of CFC-11 and HCFC~
22 as refrigerant (each having 30 kg refrigerant) were found.

Recently, cars are more commonly imported with ailr-conditicners. There are an
estimated number of 2000-3000 units of car air-conditioners that were in
operation in 1991.

Foams: There are 6 foam manufacturing companies in Uganda. The foam industry
in Uganda is using water as the sole blowing agent to ensure better quality.
The local products compete with the less dense but cheaper foam products
imported from the neighboring countries,
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Aerosols: All the aerosol sprays are imported. Most of the products are
hydrocarbons in most cases.

Halon fire sextinguisher: Although only negligible amount of halons are
imported as bulk chemicals there are considerable amounts of halons contained
in fire extinguisher systems {both fixed and portable} that exist in the
country. Estimated total guantities of halons in the existing equipment ave:
1 Tonne of halon-1211 and 1.8 tonnes of halon-1301.

{c) Analyses of Future Demand for the Controlled Substances

Unconstrained Demand:

Uganda‘’s political stability has been growing steadily since the present
Government took office in 1986. Uganda‘s economy is dominated by the
agricultural sector which in 1991 constituted 51.4% of GDP. Agriculture
{including forestry and fizhing) account for almost 100% of the exports and 90%
of the employment, much of which is subsidence farming. Exports account for
less than 10% of GDP. Uganda depends heavily on one main traditional export
crop, coffee. In 1981, 64% of the export earnings was from coffee. recently,
world’s tendency to over production led to drop in prigces of coffge.

The percentage annual GDP growth rates from 1883 to 1991 were as follows:

1993: 6.4 (estimated)
1992; .1 (estimated)
1991:
1990:
1389;
1988:
1987:
19B6:
1985:
1984:
1983

~3 O N D O ] T e
WO M-l O =

The average annual growth rate for the years 1986 to 1591 is 5.16%.

The population of Uganda in 199%1 was 15.700,000 (1991 peopulation census). The
average annual population growth rate from 1380 to 1993 was 2.6%.

Uganda consumes CFC-12, CPC-115, and very small quantity of carbon tetrachloride
as well as negligible guantities of CFC 11 and halon 1301, Unconstrained demand
was estimated for only CFC-12 and CFC~115 although potential for growth in
consumption of other substances exist. The projection of future demand assumes
that any new foam or aercscl manufacturing industries would not use controlled
substances.

The demand for CFC-12 and CFC-115 was projected to grow at an avenge rate of &%
for the period 1992 to 204Q0. The relevant data underlying this estimated growth
rate are:

- Average annual GDP growth rate for the period 1986, 1983 was 5.16%.
- Average annual growth rate for the consumption of CFCs for the period
1886~1993 was 15%.

-~ Average annual populaticon growth rate between 1380 and 1981 was 2.6%.

~ currently, only about 5% of the households own domestic refrigeration

- asguipment. With improvement in the economy and the standard of living,

- the demand £or refrigeration squipment can be expected to rise rapidly.

- There are alsc near future plans to expand the supply of electricity

- Lo rural areas. With increasing political stability and incentive for
investments, industrial activities are also expected to increase.
Average anmual growth of €% is assumed for the demand for refrigerants.

iv



The total unconstrained demand for (FC-12 in the vyears 2000 and 2010 are
calculated to be 22.3 and 36.4 tonnes, respectively. The total unconstrained
demand for CFC 115 for the same years is calculated teo be 0.6 and 1.0 Tonnes
regpectively.

Estimation of incremental cost:
Incremental costs are estimated for two phase out scenarios:

{a} Accelerated phase-out through the implementation of this Country Programme
which targets the phase -~out at year 2000.

{b) Phase-out in the year 2010 in accordance with the requirements of the
Montreal Protocel for countries operating under para.l of Article 5.

The method used in the attempt rto estimate the incremental cost for Uganda is
a simple one, based on several simplistic assumptions. The estimation of the
incremental costs are only roughly indicative and would not be comparable t¢ the
estimates for other countries due to the wide dJdifferences in the assumptions
made and the methodologies for the estimation. The egtimated incremental cost
s do not indicate the costs of the Action Plan.

The incremental codgt have been estimated for the forced early retirement of
domestic refrigeration equipment, retrofit of industrial/commercial
refrigeration systems {early forced retirement is not included}, recovery and
recycling of refrigerants and institutional strengthening. The total
incremental costs estimated for the two sgenarios uging 10% discount rate area
as follows:

Cost Comparigson for the two Phase-out Scenarios of Estimated Incremental Costs.

ACCELERATED MONTREAL PROTCOCOL
CoOST {USS) CO8T {Uss).
Refrigeration:
- forced early retirement 11,500,000 &,300,000
of domestic refrigeration
equipment
- retrofit of ind/comm 1,539,000 1,862,000
agquipment
- recovery and recycling 52,000 45,000
Institutional strengthening 78,000 90,000

TOTAL 13,570,000 10,287,000



The incremental cost figures above indicate that costs are lower for Uganda to
phage out the CFCs in accordance with the Montreal protocol phase out gchedule
rather than the accelerated phase out schedule. It should be kept in mind that
the results are highly dependent upon the assumptions chosen. There are
several important factors that have not been taken into consideration in the
analysis. The factor that justify the implementation of accelerated phase out
include the following:

(a) In reality the controlled substances will soon become unavailable and the
prices of the substances are already rising. the price rise has not been
incorporated into the analysis. prelonged use of the controlled
substances will result in difficulties and considerable cost incresse to
the consuming countries, in particular the countries that do not produce
contrelled substances, to meet the demand for the substances.

{b} Furthermore, and most important, the envirommental benefits of less
consumption, hence emission of controlled substances would outweigh the
extra costs as that may be incurred in accelerating the phase-outl,

The indicative list of Categories of Incremental costg adopted by the Parties
to the Montreal Protocol atb their second meeting in London states that the most
cost-effective and efficient options for phase-cut projects should be chosen
to be financed through the Multilateral Fund. It ig important that the
evaliuation of the cost effectiveness takes into consideration all the benefits
and the costs {(such) as difficulties in obtaining controlled substances and
increased prices of controlled substances that the developing countries would
have to pay {or) that could not be accounted for in the calculations.

3. Implementing phase-out

Government of Uganda is committed to comply with the Montreal Protocol and is
prepared to go faster than the Protocol requires for phasing out the consumption
of controlled substances for Article 5 countries. The Action Plan in the
country programme should enable Uganda to phase out the consumption of

controlled substances by the year 2000.

For the phase out schedule to be met, it is essential that the projects,
including feasibility/pre-investment studies be carried out in an effective and
timely manner, with the necessary financial and technical support from the
Mulgilateral fund and its Implementing Agencies under the Montreal Protocol.

The Action Plan consists of two parts: the government Action comprising one
project for Instituticnal Strengthening and Industry Action comprising three
phase oub projects:

1. Recovery and recycling of refrigerants;

2. Retrofitting industrial and commercizl refrigeration systems; and

3., Management of banked halons and alternatives to halon fire

extinguisher,

All the three industrial projects begin with a feasibility-preinvestment study
toc enable the development of the phase out projects.

vi



Brief description of the programmes, projects and elements under the Action Plan
are contained in Table A below.

The implementation of the is Country programme is essential in enabling early
change to ozone friendly substitutes, products and technology. the
Institutional strengthening project, is eritical in preventing rapid increasse
in demand for the controlled substances and averting from the difficulties
arising from possible unavailability of controlled substances in the
international market in the near future.

The total budget for Institutional Strengthening Project is US$ 64.51%, The
Government requests UNEP 2o be the Implementing Agency for the implementation
of Institutional Strengthening Project.

The budget for “Recovery and Recyeling of Refrigerants® project is US$ 21,000
for which UNEP is requested to be the Implementing Agency. The Government of
Uganda with assistance of UNEP would designate other Implementing Agencies teo
develop other projects.
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1. INTRODUCTION

1.1. Purposes

This country programme reflects the commitment of the Government of Uganda
to comply with the obligations of the Montreal Protocol on Substances that
Deplete the Ozons Layer, to which Uganda is a Party. It provides the framework
for activities to be undertaken by Uganda to achieve the required phase out of
pzone depleting substances controlled under the Montreal Protocel and its London
amendment. (controlled substances) and forms the basis for requesting assistance
from the Multilateral Fund for those activities.

1.2 Status of the Country Programme

The Country Programme was prepared between the period February 1932-June
1854, and contains data and information on the consumption and use of ozone
depleting substances controlled under the Montreal Protocel and its London
amendment for the vears 1986, 1989, 1880, 1991, 1982 and 1993, 1t is the first
country programme prepared. No country study for Uganda has been carried out
previocusly by any international organizations.

The survey of the consumption and usge pattern of controlled substances was
carried ocut by the National Country Programme Team. Various Sovernmental hodies
and individual industries were surveyed. The difficulties encountered in
conducting the survey is explained under section 2.1. Plans for improving the
record keeping by the Customs for the importation of contrclled substances and
recording of industries that import/use controlled substances are included in
rhe Action Plan for future monitoring purposes.

The possible future demands for the controlled substances have been
analyzed through which arn indication of the total incremental cost for the
phage~out ¢f the controlled substances was derived.

The Action Plan of Uganda to phase out the consumption and use of
controlled substances is based on the 1993 estimation of consumption and use of
those substances. The Action Plan covers the period from 1995 to 1997 and it
consists of various proiects categorized under Government Actions {(one prodect)
and Industry Actiong {three projecta). Framewcrk plan for the various proiects
have been developsd for which financial and technical assistance is being
requested from the Multilateral Fund and the Implementing Agencies for
implementation. The budgat for feasibility/pre-investment studies have been
included in the Institutional Strengthening Project, and the budgets for the
industrial projects will be developed through those studies. Assistance of
appropriate Implementing Agency would be regquired for developing the project
proposals.

The timetable for the implementation o¢f the Action Plan reflects the
prioritization of the projects.

The existing institutional framework for dealing with the issues under the
Montreal Protocol is recorded. The Action Plan includes plans for strengthening
this framework in order to:

{1} coordinate the implementation of the country programme;

{ii) monitor the consumption o¢f the controlled substances and the
execution of the various projects for reduction and phase-out of the
controlled subsitances; and

{iiiy evaluate the effectiveness of the projects in achieving the
reduction and phase-out.

This Country Programme should be updated during 1996 and the updated
Country Programme would be implemented from 1997.



1.2.1 Preparation and Adoption of the Country Programme

The country programme wag prepared under the responsibility of the
Department of Environment Protection, Ministry of Natural Rescurces with
technical asaistance of Industry and Envivonment Programme Activity Centre
[IE/PAC) of the United HNations Envircnment Programme {(UNEP) and financial
support from the Interim Multilateral PFund through 1E/PAC,

The Country Programme was prepared in two phases:

Phase I: A survey of the consumption and use of the controlled substances and
gathering of information relevant to the consumption and use of
controlled substances in Uganda;

Phase II: Znalyses of data and information collected through the survey:
development of strategy and action plan; and preparation, review and
adoption of the country programmue report.

A National Country Programme Team was established for the purpose of
assisting the Department of Environment Protection in preparing the Country
Programme. The Team conducted the survey, drew up the Action Plan and reviewed
the Country Programme. The Team consisted of representatives of the following
bodies: the Department of Epnviromnment Protection and the Department of
Meteorology (Ministry of Natural Resources); Ministry of Finance and Economic
Planning; Department of Customs (Uganda Revenue Authority}; Fisheries Department
{Mbale), and Kampala Ice Plant (Ministry of Agriculture, Animal Industries and
Fisheries); and Departments of Physics and Chemistry (Makerere University).

1.2.2 Participation in the Preparation of the Country Programme:
Rezpongibilities and Roles

Short description of the bodies involved in the preparation of this
Country Programme and their responsibilities and roles in the preparation are
given below:

{a} Department of Environment Protection, Ministry <of MNatural Resources:
Took the leadership inm the preparation of the Country Programme.
Directed and coordinated the survey; the process of developing the
strategy and Action Plan; and the process of review and adoption of
the Country PFrogramme.

{b} National Country Programme Team:
Conducted the survey of the consumption, use, imports and exports
of the contreolled substances and the products that contain
controlled substances; reviewsd the results of the analyses of data;
developed the strategy and the Action Plan for phasing out the
consumption of the controlled substances; and reviewed and approved
the Country Programie,

{c} Industry and Environment Programme Activity Centre of UNEP {UNEP IE/PAC) -
Implementing Agency:
Provided the financial support and technical assistance including
assistance in: (i) drawing up the overall strategy and plans for the
preparation of the country programme; (ii) cenducting the survey;
{iii} carrying out the necessary analyses of the data and
information collected through the survey; (iv) developing the
strategy and the Action Plan for phase-out of the controlled
substances; and (v) the preparation of the Country Programme report.



1.2.3 Scurces of Data and Information

Both governmental bodies and private industries/companies cocperated and
supperted the survey by providing the necessary data and information for the
survey. The various bodies provided the data and information as follows:

Sovernmentai bodlies:

{a) Department of (Customs, Uganda Revenue Authority: provided data on bulk
CFC imports and exports; and import data for refrigeration equipment:

{b} Ministry of frade and Industry: provided information on the industries
and companies in Uganda;

(<) Ministry of Agriculture: provided information and data on the chemicals
used as fumigants as well as information on pesticides and other
agrochemicals;

{d} Ministry of Health: provided information on the imports and use of

sterilants as well as oral inhalers and other drug products;

(&) Civil Aviation Authority: provided information on the use of fire
extinguishing equipment within Entebbe Airport;

{f) Makererve University: provided information on imports and use of various
solvents used at the University. :

Industries:

{a} Uganda Manufacturers Association: provided the list of its various member
organizations and industries.

(b} Individual industries and companies: provided data on the consumption and
uge of the controlled substances in their own companies, as well as
information about the general situations in Uganda with regard to those
uses. (A full list of the relevant industries and companies surveyed is
attached as Annex I.]

2. CONSUMPTION AND USE COF CONTROLLED SUBSTANCRS

2.1 The Survey

The ragquired data and information on ODSs and their use in Uganda were
cbtained from the Department of Customz and through individual industries and

companies.

Departmant of Customxs: The coding system used by the Customs is the
Harmonized Systems of the Customs Cooperation Ceouncil. With regard to the data
on imports of controlled substances, the present coding system used does not
have a separate code for each controlled substance. The Customs register the
controlled substances under the category of ‘Derivatives of Halogenated
Hydrocarbons'. It is also likely that the controlled substances are not
registered under this code but is incorporated inte the code for spare parts for
refrigerators.



Individual industries/conpanies: From the available list of industries and
companies, those that are likely to be importing/using controlled substances
were selected. Various gquestionnaires were distributed teo the selected
industries/companies. The main difficulties encountered were as follows:

{a) Identifying the small scale industries that are likely to be
importing/using controlled substances was a difficult task. There are
several small-scale industries that are registered under Ministry of Trade
and Industry but without accompanying information on their function and
operation. The list is also cumulative where any companies that
have stopped their businesses are nobt deregistered.

(b} Most of the small-scale companies do not keep accurate historical data on
the importation and use of the controlled substances.

(¢} Unlike in many other countries, there are no major importers who
digtribute the ODSs to users, but there are several small-scale importers
of ODSs.

{d) There ig substantial amount ¢of controlled substances entering the country
without official recording, especially prior to 1530 when Uganda Revenue
authority was established and Customs check points were strengthened.

{e) Some industries showed reluctance to report data and information while
others are likely to have not been able to report accurate data due to
lack of knowledge regarding the 0DSs and ozone layer issues.

In order to facilitate future collection of data on the consumption of
controlled substances and for monitoring of the activities under the Action
Plan, improvements in record keeping by the relevant Governmental bodies and
industries are included under the Action Plan.

2.2 The Consumption of the Controlled Substances in 1386, 1989, 1990, 1991,
1992 (Estimate) and 1993 (Estimate}

Uganda does not produce any controlled substances, but imports CFCs (12,
115 and negligible amounts of C¥FC-11) for servicing various refrigeration and
air-conditioning eguipment.

HCFC-22 is also imported for servicing refrigeration and air-conditioning
equipment. HCFC-22 iz controlled under the Copenhagen Amendment to the Montreal
Protocol, whiah is yet bto enter inte force. This Country Programme does not
include comprehensgive data on consumption/use of HCOFC-22.

Small quantities of carbon tetrachloride is imported and used as solvents.
This solwvent is used mainly as laboratory solvents. No methyl c¢hloroform was
found through the gurvey.

Only a negligible amount of halons were found to be imported as bulk
chemicals for refilling haleon fire extinguisher.

In addition, attempt was made to collect information on the use of methyl
bromide. The Ministry of Agriculture, Agrochemicals Board, Agricultural
Secretariat under the Bank of Uganda and Kawanda Agricultural Research Station
were surveyed. The preliminary findings ghow that methyl bromide is not used in
Uganda.

2.2.1 The Consumption of Each Controlled Substance {as bulk chemicals)

The consumption of esach of the controlled substances {(substances under
2nnex A o¢f the Montreal Protocol and Ammex B of the Londen Amendment),
caleculated level of consumption as well as calculated per capita congsumption for
the years 1986, 1989, 1850, 1991, 1992 {(Estimate} and 1993 {(Estimate} are shown
in Table 1.

Tables A.1 -~ A.4 in Annex I of this Country Programme report show the
production, imports, exports and consumption o©f each of the controlled
substances for the four years. The Tables are in the form that is ready for
submission to the Ozone Secretariat to fulfill the reporting requirements of
Article 7 of the Protocol.



2.2.2 Consumption of Bach Controlled Substance by Use Sectors

Figuras 1.1 - 1.4 below show, for the years 1986, 1%89, 1950, 1991, 13592
{Estimate) and 1923 (Estimate} respectively, the percentages of total
congsumption of the controlled substances consumed under each use sector,

The 1693 Estimated consumpticon of the controlled substances under each use
sector are further sxplained below:

Refrigeration and air-conditioning sector:

All the {FC-12 imported are used under the refrigeration and air-
conditioning sector. Negligible quantities of CFC-11 iz used for servicing some
central ailr-conditioning systems. All the CFC-11% imported is a part of
refrigerant R-502 which is used for some industrial refrigeration systems,

about 15 of the estimated 50-60 maintenance workshops existing in Uganda
are importing the contreolled substances for their own use and to sell to other
users., A number of end-users of refrigeration and air-conditioning equipment
import their own refrigerants,

Foams sesctor:

There are six foam industries that manufacture polyurethane flexible foam.
All these industries use water as the scle blowing agent and no auxiliary
blewing agents.

Solvents msctor:

Small quantities of carbon tetrachloride were found to be imported for use
as solvents, mainly in laboratories. The users of carbon tetrachloride
identified through the survey are University laboratories, school laboratories,
and textile industries. The total import is less than 1 Tonne a year.

There are about ten dry cleaning companies in Uganda. Hone of them use
controlled substances. Common dry cleaning agent used is the perchlorocethylene.



Tabie 1.0 consunption, calcoulated consumption (ODP tonnes) and calculated pei capita consumption of controlled substances in 1986, 198%, 1390
and 1991, 1992 {est.), 1993 (est.)
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Figues 1.1 1985 consumption of controlled Figurae 1.2: 1989 consumption ¢f controlled
subatances by snd-use substancea by end-use
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2.2.3 Products Containing Controlled Substances

All the refrigeration and air-conditioning equipment, aerocsols and fire
extinguisher are imported inte Uganda. There is also substantial importation

of flexible foam products from nelghbouring countries.

Estimates of the numbers of various eguipment containing controlled
substances that were in operarion in Uganda in 1933 have been made. These
estimates are shown in Table 2.1 which also shows the type of controlled
substances contained in each category of equipment and approximation of the
total quantity of the controlled substances contained in each category of

products.

The general situation with regard to each type of product containing

controlled substances is further explained below.



Refrigeration sguipment:

Domestic refrigerators and freezers: There is & large market for second-
hand, reconditicned domestic refrigeration equipment. Average annual impore
of new domestic refrigeration eguipment during the last five vears has been
2000-4000 units and at least the same number of second-hand equipment has been
jmported annually. There is also importation of new and second-hand
compressors for domestic refrigeration equipment. In Uganda, the average life
times of new and second-hand compressors are 8 and 3 years respectively, while
the average life time of a domestic refrigeration eguipment is 20-30 vears.
Use of paraffin or solar energy driven refrigerators is common in the rural
areas. These refrigerators use ammonia as refrigerant.

Industrial refrigeration systems: The types of industrial refrigeration
systems that were found to be in operation (in 19%3) and estimated numbers
of such equipment are az follows:

~pold rooms: Approximately 80 ccld rooms/stores in opsration in the
countyry. Out of these, approximately 50% operate with R-12, 25% operate
with R~22 and 25% with R-502.

~-milk coolers: 4% units are in operation. 25 units use R-22 and 20 units
uge R~12.

~various ice plants: there are soft drink/beer bottling companies and
fisheries having various types of ice makers, ice banksg and ice water
plants. All the sguipment use R-Z2 or ammonia as refrigerant.

-0, coolers and air driers: soft drink bottiing companies use €O, ccolers
{R-502 or R-22) refrigerant and air driers {R-22}. A beer hottling company
is eguipped with a CO, plant which require 400kg of R-502 for maintenance.

~ghillersg: there are about 15 chillers used in the country. Most use K-
22.

There are a number of cold rooms, fish freezing plant, milk coolers (about
25 unite), as well as some large central air-conditioning systems that are
currently not in operation but are expected to be reinstalled as economy

lmproves.

Commercial refrigeration equipment: The types and estimated numbers of
commercial refrigeration equipment that were found to bhe in operation are
as follows:

~pommercial freezers - 1000 units
~battle coolers - 1500-2000 units
~Aisplay cases in shops - 100-200 units
-ice-cream making machines - 20 units

Refrigerated trucks: It is estimated that there are about 20 refrigerated
trucks operating in the country. Half of the trucks use R-12 as refrigerant
and the other half use R-22 as refrigerant. In Uganda, insulated trucks are
also common, where flaked ice is used in insulated compartments to keep
various foods frozen while transporting.

Adlr-conditioning equipment:

Almost all air-conditioning equipment are using R-22 as refrigerant. There
are a few central air-conditioning systems which use CFC-11 as refrigerant.
The largest of the CPC-ll-using system {400kg refrigerant content) has not
been in operation for the past several years. Nine units of central air-
conditioning system that use a mixture of CFC-11 and HCFL-22 as refrigerant
{each having 30 kg refrigerant] were also found.

Recently, cars are more commonly imported with air-conditioners. There are
2000-3000 units of car air-conditioners that were estimated to be in
oparation. In Uganda it is common that the car owners either do not bother
to service the air conditioners or remove them in order to save on fusl
consumption.

Some car dealers are already importing automotive air-conditioners that use
HPC-134a as refrigerant. The car air-conditioners are commonly serviced by
refrigeration and air-conditioning equipment maintenance workshops. Some
motor garages also undertake some repair work on car air-conditioners.



Foams:

There are ¢ foams manufacturing companies in Uganda. The foam industry

in Uganda are using water as the sole blowing agent to ensure better
guality. The locals products compete with the less dense but cheaper foanm
products imported from the neighbouring countries. Apparently the imported
products collapse and disintegrate fast, but are popular in the rural
areas.

Asrosols:

All the aercsol sprays are imported. Most of the products are marked

‘ozone friendly’. The propellant in the ozone friendly sprays are
hydrocarbons in most cases.

Balon Fire extinguisher:

Although enly negligible amount of halons are imported as bulk

chemicals there is considerable amounts of halons contained in fire
extinguisher that exist in the country. The main users of halon fire
extinguisher identified through the survey are:

past

The Mpoma Satellite Earth Station of the Uganda Posts and Tele-
communications use both fixed halon fire extinguisher systems
contailning 1.7 Tonnes of halon 1301 in total and portable ones
containing 50kg of halon 1211 in total. The systems were installed in
1985,

Entebbe Adrpert: six fire fighting trucks with halon fire
extinguighant {1050 kg) were acquired in 1992. They do not plan to
continue the use of the halon fire extinguisher.

Uganda Commercial Bank has halon 1211 fire extinguisher for protecting
their computer systems and the electrical systems., These are automatic
extinguisher containing 2 kg or 1% kg halon 1211 per cylinder, and are
fixed on the ceilings with heat detectors. (In Tables 2.1 and 2.2
below these are categorized under portable fire extinguisher.} The
total gquantity of halon 1211 contained is 2%0kg. The equipment has not
been serviced since installation in 198%, and they are considering
discontinuing the use of the halon.

One leather and tanning industry has 10 units of 13kg halon fire
extinguisher.

One large hotel uses two fixed systems of halon fire extinguisher
containing 64kg of halon 1301. One other hotel uses some portable
units.

Uganda Alrline uses halon fire extinguisher in their aircraft.

Five companies are known to have used halon fire extinguisher in the
bur have disconbtinued the use during 1580s.

There is one main company that deals with servicing of halon fire

extinguisher. The company takes the equipment to Kenya for refilling. Four
other companles were found to be importing and szelling portable halen fire
extinguisher. The import data for halon fire extinguisher that were
collected through the survey are shown in Table 2.2 bhelow.



Table 2.1

Bstimation of the numbers ¢of equipment centaining gontrelied substances that

were in operation in the country in 19%3 {eguipment containing R-22 or

ammonia are

not inciuded)

TIPR OF EGUIFNRNT

ESTIMATED QUANTITY
IN OPERATION

{A]  REFRIGERATION AND AIR-CONDITIONING
e T,
domestic refrigerators and 200, 00
freezers
cold rooms 40
20
Milk coclers 20
20, coclers 3
<O, plant 1
commercial freezers 1,000
bottle coclers 1,560-2, 000
display cases 100-200
refrigerated brucks 10

avtomative a/c

et — R e
(B

portable (cylindaers of
1.%, 2, % or 15 k¢

'

2,000-3,000

FIRE EXTINGUISHERS (HALONS!)

s —
APPROXTHATE TOTAL
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CONTROLLED
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CFC-12

CFC-13
R-302

CFC-12
R-23/R-502
R-502
CPC-12/R~502
CFC-12
CrC-12
CFC-12
CPe-12

e —e e

50 Tonnes
4 Tonnes
2 Tonnes
0.1 Tonnes
6.02 Tomes
3.4 Tonnes
6 Tonnes
0.4 Tonnes
3.04 Tonnes
0.,0% Tonnes

2-3 Yorne=s

ww__l

1 Tennhe

fixed systems

portable {cylinders of
1.5, 2, 8 or 15 kg}

fived systenms

2.3
2.3.1

1966 | 1989 | 1990 |

1933

1933

Analyses of Future Demandsg for the Controlled Substances

The Economy

1.8 Tonnes

Uganda's political stability has been growing steadily since the
present Covernment tock office in 1986. Uganda‘s economy is dominated by
the agricultural sector which in 1993 constituted 51.4% of GDP.

Agriculture (including forestry and fighing) aceount for almost 100%
of the exports and 80% of the employment, much of which is subsistence
farming. Exports account for less than 10% of GDP. Uganda depends heavily
on ona main traditional export crop, coffee. In 1991, 64% of the export
earnings was from coffee. Recently, world‘s tendency to over production led
to drop in prices of coffee.



Jganda’s situation in the 1970's and most of 1980‘g resulted in a
shift from a wage-earning economy to a more subsistence and shadow economy,
the result of which was a significant decrease in the monetary GDP. The
long term objective of the Government’'s macrcoeconomic strategy is to create
an independent, integrated, self-sustaining economy. The macroeconomic
strategy being implemented aims Lo ensure sustainable development through
mobilization of resources for investment. The two main components of the
strategy are stabilizing the currency through controlling inflation ang
promoting and diversifying exports.

The policy measures of the Government incliude prudent budgeting with
measures to increase taxable economic activity; strengthening of the
currency with measures to promote and liberalize marketing of crops; and
gsectoral investment strategy.

Bcme of the actions being taken by the Government inglude:

- Creation of incentives, removal of bureaucratic bottlenecks and
provision of assistance t¢o facilitste and encourage investments in the
private sector as well as privatization of public enterprizes;

- Improvement of the transport network to support the opening up of
productive areas;

- Acceleration of urban and rural electrification;

- Promotion of tourism through measures that include establishment of
strong legal and institutional framework and strengthening of
envirommental planning techniques; and

- Encouragement of private sector involvement in mining to establish and
exploit mineral potential.

The percentage annual GDP growth ratez from 1983 to 1991 were asg

fallows:
.4 {Est.)
(Est.)

1983:
18%92:
1891:
1990
1989:
1888:
1987:
1986
1985;
1984:
1983

AR N IO N T O N e
W U1 O ~d O L O

The average annual growth rate for the years 1996 to 1993 is §.,16%.

The population of Uganda in 1991 was 16,700,000 {1%9%3 population
census}. The average annual population growth rate from 1580 to 1991 was
2.6%.

2.3.2 Projection of Future Demand for Controlled Substances:

Unconstrained Demand

Basic Assumptions:

The future demand for the controlled substances is estimated assuming
that the Montreal Protocol did not exist. BHetween 1986 and 1993, the import
of CFC-12 grew at an average annual growth rate of about 21%. The market
for the domestic refrigeration equipment is far from being saturated. With
various Government incentives and opportunity for investment and businesses
in various sectors of economy, it is assumed that the percentage annual
growth rate of GDP for the peried 19%2-2010 will be an average of 6%. For
that same period, the population growth rate is assumed to follow the
average 1980-1993 rate of 2.6%. On the basis of these figures, the number
of equipment in operation under all categeries of refrigeration eguipment
and the demand for refrigerants (FC~12 and CFC~115 are agsumed to grow at
an average arnnual rate of 5% for the period 1%82-2010. ~



imder the foam and aerosol sectors, two factories are planned to be
established in the near future. Cther manufacturing factories are likely to
be established in the coming years but it is assumed that no controlled
substances will be used by the industries, since cheaper ozone friendly
technology are availablea.

Although halons are not imporred as bulk chemicals, the armnual
consumption of halons has been estimated. It is assumed that the stocked
halons will increase af an average ammual rate of 2%. Annual consumption is
estimated on the basis of an asgumption that an average of 2% of the
stocked halons will be replaced per year through discharge/service.

Projection of demand of each controlled substance:

The projected demand for each year (1992-2010) for each controlled
substance iz shown in Table 2.3 helow:

Table 2.3 Summary of the yearly predicted consumption of contrelled substances
following the unconstrained demand
Year Eatimated Cre-12 CFPC~118 H-1211 Total
GDP Growth Tonnesa TonnRes kg kg consump .
Rate {C¥¢s only)
1991 actual ~ 4.1 14.4 0.4 14.8
1892 4.1 15.1 2.4 20 36 15.5
1993 5.4 15.9 0.4 21 37 16.3
1394 6.0 16.7 0.5 21 37 17.3
1865 - 17.% Q.5 22 i 18.0
1335 * 18.4 G.8% 22 ig 18.9
* 19.3 Q.8 23 40 12.8
" 29.3 0.8 23 41 20.9
* 2%1.3 Q.8 23 41 21.9
* 22.% 0.6 24 42 22.9
* 23.8 0.7 24 43 24.2
’ 4.6 8.7 28 44 25.3
" 5.9 0.7 2% 45 26.6
" 27.3 0.8 26 48 28.49
* 28.5 0.8 26 47 2%.3
* 25.8 .48 27 48 30.7
* il.4 0.% 27 48 33.3
" 33.4 G.8 iB 45 33.9
® 34.7 1.0 2B 50 35.7
- i6.4 1.0 22 51 37.4

Pigure 2.1 Graph showing the unconscrained demand for sach contrelled substance (CFCs only) up
Lo year 2010
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{a)

{b}

2.3.3 Egtimation of Incremental Costs for Phase-gut of Contraolled
Substances T —

Incremental costs are estimated for two different scenarigs:

Accelerated phase-out through the implementation of this Country
Programme which targets the phase-out at year 2000. The incremental
cogts are estimated based on the planned activities under the Action

Plan.

Phase-out in the year 2010 in accordance with the requirements of the
Montreal Protocol for countries operating under paragraph 1 of Article
5. {Freeze at 1995-1937 level by 1999; 50% reduction by 2005; 85%
reduction by 2007; Complete phase-gut by 2010}, The consumption of the
controlled substances ig assumed to follow the maximum allowable
congumption.

Several simplified assumptions have been made in estimating the

incremental costs for Uganda. The costs include early forced retirement of
domestic refrigerators, retrofitting industrial/commercial refrigeration
equipment and for institutional strengthening. The estimated incremental
costs are only roughly indicative and would not be comparable te the
estimates for other countries due to the wide differences in the
assumptions made and the methodologies for the sstimation. The estimated
incremental costs do not indicate the costs of the Action Plan.

the

Basic assumptions in the analyses are as follows:

The incremental cost is the difference in c¢ost to the economy between
tbuginess as usual’ using conkrolled substances and phasing out the
controlled substances because ¢of the existence of the Montreal
Protocol.

The consumption of the controlled substances will increase according
to the predicted unconstrained demand until control is effected
according to the Action Plan or the Montreal Protocol control
measures.

The contrelled substances will be available in sufficient guantities
at constant prices.

The estimates of the incremental costs are based on 1992-13%93 prices.
A real discount rate of 10% has been used to calculate the present
1293 value of the costs.

Energy efficiency has not been considered under the analyses.

Since the Parties have not yet taken a decision on the period during
which incremental recurring costs will be met by the Multilateral
Fund, this analysis includes the recurrent costs up to the phase out
vear.

The expected consumption of the controlled substances under each of
scenarios is shown graphically below:



Figure 2.2 Graph showing the sxpscted consumption of the ¢ontrolled substances (Annex &, Group I
subytances only) under the acceleratac phase out scenario (likely conaumption undsr
the Action Plan)
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The likely substitution and the assumptions for each sector are as
below:
Foams sector:

At present no controlled substances are used by the foam industry in
the manufacture of flexible foam. Water blowing is used. Any new foam
manufacturing factories could use methylene chloride as an auxiliary
blowirxy agent which is an altermative to using CPFC-11. Methylene chloride
is cheaper than CFC-11 and the capital costs required for the equipment to
use methylene chloride would be similar to that for using CFC-11.

Assumptions:

- Incremental cost is zero.
Solvent sector:

Through the current survey, only a small quantity {less than 1 Tonne)
of carbon tetrachlcride was found to be used as laboratory solvent. No
other controlled substances were found to be used as solvent. Possible
substitutes for laboratory applications for analytical standards and
gxtraction has not yet been developed.

Assumption:

- Incremental cost iz zero.



Aerosol Sector:

LPG is the most commonly used substitute propellant in aerosocl sprays,
particularly for insecticide sprays and other household aerosols. For
cosmetic aerosols there is no universal alternative for CFCs as each type
of cosmetics has its own specific requirements, but deodorized LPG can be
used. Dimethylether is also used as substitute propellant.

LPG are cheaper than CFCs, but since LPG are flammable safety measures
are required. Conversion to LPG will result in cost savings in the aerosol
industries in the long run. Any new aerosol factories could use LPG as

aerosol propellant.
Assumptions:
- The incremental cost is zero
Refrigeration and air-conditioning sector:
Likely substitution:

HFC-134a refrigerant is currently about 5 times as expensive as CFC-12
(HFC-134a: approximately US $ 20 per kg as compared with CFC-12:
approximately US $ 4 per kg), but approximately 10% less of it is necessary
for the new equipment using HFC-134a. The price of the HF(C-134a refrigerant

should decrease gradually.

Domestic refrigerators with HFC-134a refrigerant have begun to appear
in market {e.g. Denmark} at prices that are only slightly higher than those
with CFC-12 refrigerant. In many cases, the energy efficiency of the HFC-
134a equipment is at least as good as the CFC using equipment.

The costs of retrofitting industrial/commercial refrigeration
equipment is dependant upon the substitute refrigerant, size, age and type
of the equipment hence difficult to estimate. In new industrial
refrigeration systems, CFCs can be replaced by HCFC-22, ammonia,
hydrocarbons or HFCs. Many companies consider that conversion to ammonia
and hydrocarbons are the best available options. Existing industrial
refrigeration systems (including cold rooms) may be retrofitted to use
ammonia or HCFC-22.

Assumptions:

- The average cost of early forced retirement of any domestic
refrigeration equipment is assumed to be US $ 200. Life time of a
refrigeration equipment is taken to be 12 years.

- Under the accelerated phase-out, early forced retirement will begin in
the vear 2000 at the rate of 10%. (No of CFC-12 equipment to undergo
forced early retirement is 255,256 units (estimated 1996 stock).)

-~ Under the Montreal Protocol phase-out following percentages of
retirement is assumed at each control step: 12% in 1999, 10% in 2005,
14% in 2007 and 10% for 2010. (No of CFC-12 equipment to undergo
forced early retirement is 295,491 units (estimated 1999 stock).)

- Average cost for retrofitting industrial or commercial refrigeration
equipment is taken to be US § 1000.

- It is assumed that all the stock of equipment containing controlled
substances (industrial and commercial ecuipment combined) will be
retrofitted, hence no early forced retirement costs are included.

- It is assumed that the retrofit under the accelerated phase out will
start to take place in the year 1997 and under the Montreal Protocol
phase out in the year 2000.

~ For recovery and recycling of refrigerants, incremental cost is
assumed to be the cost of recovery and recycling machines, each
costing US § 4,000.

- For the accelerated phase out it is assumed that the machines will be
purchased during 1997 and under the Montreal Protocol phase out in the
year 2000. The number of units of recovery and recycling equipment
purchase will be equal to the tonnes of consumption of refrigerants in
those years.



Institutional stysngthening

Agsumptions:

- Cost of the required institutional strengthening is assumed to be US $
30,000 for the first vear and Us § 15,000 per vear thersafter.

- For the accelerated phase cub the costs will be incurred from 19%4 to
1993 and for the Hontreal Protocol phase out from 1997 to Z009.

Conclusionm:

The estimated incremental costs {in U5 §) for each sector as follows:

ACCELERATED MONTREAL PROTOCOL
Refrigeration:
-~ forced sarly retirement 11,500,000 8,300,000
of domestic refrigeration
eguipment
- retrofit of ind/comm 1,938,000 1,882,000
eguipment
- recovery and recycling 52,000 45,000
Institutional strengthening 79,0600 90,000
TOTAL 13,570,000 10,297,000

The estimated incremental costs are only indicative, based on the
particular assumptions made for the estimation.

The comparison of the discounted costs (10% discount rate} of phase-
out under the two scenarios indicates that the incremental costs are lower
when the phase out schedule under the Montreal Protocol is followed. It
should be kept in mind that the magnitude of seeming cost advantage in
delaying the phase out is highly dependant upon the discount rate chosen.
The discounted costs will change significantly with the discount rates.

The incremental cost figures above should not lead te a conclusion
that Uganda should follow the Montreal Protocol phase-out schedule rather
than an accelerated one. In reality the controlled substances are becoming
increasingly difficult to obtain and the prices of the substances are
already rising. Prolonged use of the controlled substances is likely to
result in difficulties and considerable cost increase to the country in
meeting the demand for the substances.

Furthermore, and most importantly; the envirornmental benefits of less
consumption, hence emission of controlled substances would outweigh the
extra costs that may be incurred in acegelerating the phase-out. The
egtimated cumulative consumption shows that approximately 120 Tonnes leas
of controlled substances will be consumed by Uganda if accelerated phase
out iz followed as compared with the Montreal Protocol phase out schedule.

The Indicative List of Categories of Incremental Costs adopted by the
Parties to the Montreal Protocol at their Second Meeting in London states
that the most cost-effective and efficient options for phase-out projects
should be chosen to be financed through the Multilateral Fund. It is
important that the evaluation of the cost effectiveness takes into
consideration all the benefits and the costs that could not be accounted
for in the analyses, for example, the increased cost of controlled
substances that the developing countries would have to pay for and the
envirgnmental benefits of reduced ODS consumption.



Figure 2.4: Flow chart showing the structure of the industries that deal with controlled
substances and products that contain controlled subhstances.
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2.5 The Status of Response to the Montreal Protocol
2.5.1 The Government Response

Uganda acceded to the Vienna Convention for the Protection of the
Ozone Layer and its Montreal Protecol on 24 June 1988 and 15 September
1388, respectively. The Convention and the Protocol entered ints force for
Uganda on 29 September 1988 and 1 January 1983, respectively.

The Government of Uganda assigned the responsibility of implementation
of the Vienna Convention and the Montreal Protocoel Eo the Ministry of
Environment Protection. Since then the Ministry hag been renamed twice.
Currently the Ministry is called the Ministry of Natural Resocurces. The
Department of Environment Protection is responsible for the implementation
of the Vienna Convention and the Montreal Protocol.

The Department of Environment Protection is the national focal point
on environmental issues and is also the focal point to UNEP.

Uganda has participated with interest in the various meetings convened
under the Vienna Convention and the Montreal Protocol. Uganda has been
elected a member to the Implementation Committee for consecutive terms, the
first term as the Vice-Chair.

In Uganda, there is a weekly Television programme focusing on the
environment. The Department of Enviromment Protection provides inputbs to
the programme. Attempts are being made to focus on the issue of protection
of the ozone laver. Attempts are also being made to produce a special
thirty-minute programme on the protection of the ozone layer and 0DS
igssyues.

Currently the Government is considering strengthening the teaching of
environmental issues under the school curriculum. The problem of ozone
layer depletion is to be incorporated.

The Government of Uganda is committed to phase out the consumption of
controlled substances in Uganda ag soon as possible but not later than the
vear 2000. The Government is fully committed to successfully implement the
Country Programme for the phase out of substances controlled under the
Montreal Protocol. Although Uganda as a developing country operating under
paragraph 1 of Article 5, is entitled to delay the phase out by 10 vears,
it will not await the elapse of this grace period before embarking on
action and phasing out itg consumption of the controlled substances. With
timely and efficlent provision of the necesgary financial and technical
support from the Multilateral Fund, effective technology transfer and
implementation of the Country Programme, Uganda could meet its goal te
phase out the consumption of the controlled substances in the year 2000.

2.5.2 The Industry Response

The industries’ awareness on the problem of ozone layer depletion is
generally low. One of the main companies that deal with fire extinguishing
systems were adviged by the supplier companies in EBurope against the use of
halons. Hence during the mid 1980°‘s this company has stopped the supply of
halons to any local consumers. No other actions have so far been taken by
industries to reduce the use of controlled substances.



2.4 Industry Structure

Most of the industries in Uganda are small zcale,

Unlike in several other countries, Uganda does not have chemical
suppliers that deal with ceontrelled substances on a regular basis. Uganda
Oxygen Ltd. has, this yvear (1993}, started the importation of refrigerant
gages, but the company may not continue the business on regular basis.
About 15 refrigeration and air-conditioning maintenance workshops are
importing controlled substances for their own use and alsc to sell to other
users. Several industries that use refrigerants import their own
refrigerants when needs arise.

all the refrigeration and air-conditioning equipment and aerosols are
imported and some feam products are also imported although there are six
companies manufacturing flexible polyurethane foams. Equipment and products
are imported by retails shops. Some end-users of such products {e.g. large
hotels) also import the equipment and products for their own use.

The estimated numbers of industries and companies dealing with ODSs
and their products in Uganda are as follows:

Refrigeration and air conditioning sector:
(i) 50-60 workshops that maintain refrigeration and air-

copnditioning eguipment. There are many small-scale
industries that repair about 100 units of equipment or less

a year.
{ii) 16-15 of the workshops import the refrigerants for their own
uge as well as for supplying other users.
{iidi} 10-15 importers of refrigeration and air-conditioning

equipent. Many of these importers are dealing with second-
hand equipment.

{iv) Several retail shops importing compressers {(both new and
second-hand} .

Foams mector:

{v) 6 firmg manufacturing flexible polyurethane foams.
{vi) 1 new foam manufacturing factory to be established.
{vii) 2 number of retail shops import foam products.

Users of carbon tetrachloride:

{viid) 5 main laboratories were found to be using carbon
tetrachloride in small quantities.
{1ix} 2 textile companies using negligible cuantities ¢f carbon

" tetrachloride as solvent.

Asrcsols sector:

{®} Various retail shops import aerosols, much of which are
marked 'ozone friendly’.

Frire extinguishers:

{xi} 158 dealers for fire extinguishers, 5 of which are dealing in
halon fire extinguisher systems.

The structure of the industries that deal with controlled substances
are shown in the Figure 2.4 below:



2.6 Institutional Framework

The Governmental and other institutions that are responsible for
activities that affect the consumption of ODSs in Uganda are as follows:

Dapartment of Environment Protection, Ministry of Natural Resources:

Under the existing institutional framework, all environmental issues,
both national and international which includes global envircnmental issues
such ag the protection of the ozone layver, falls under the responsibility
of the Deparvtment of Environment Protection of the Minlatry of Natural
Resources. The Department is the national and international focal point for
environmental matters including UNEP matters.

The Department plays a coordinating role with other Governmental
bodies as well as private enterprises regarding environmental matters. Its
main activities include:

-~ Pollution control: Developing and recommending policies and
legiglation to control pollution through Ad Hoc Committees comprising
repregsentatives of appropriate Ministries and cther Governmental
bodies. Monitoring of pollution is also undertaken through the
Department. Monitoring and Control Division checks that the industries
operate safely, taking into account environmental considerations, but
currently with no legiglative back-up for enforcement,

- Mponitoring of natural resources: Developing policies and legislation
for sustainable use of the natural resources and to monitor thess
resources in the country.

- Envirenmental awareness: Organizing and developing programmes and
articles through mass media and preparing and disseminating
information publications. The Department also provides assistance in
both formal and informal education.

-  Erwvironmental Impact Assessment: Carrying out Envirornmental Impact
Assessments for all major projects before the projects are approved
for implementation. (This is, however, not enforced by legislation.)

- QGeographical Information Systems: Collecting data and information on
and making inventories of utilization of natural resources in the
country as well as developing a database for the data and information
and disgseminating them to the resource users and policy makers.

The National Environment Action Plan under the Department of
Environment Protection is currentiy developing an umbrells environment

legislation.
Ministry of Fiance and Xcoonomic Flanning

The Ministry is responsible for preparation of overall development
plans (short, intermediate and long-term) and provides guidelines on
priorities for development initiatives. It also ensures prudent management
of public finances. The Ministry approves most projects that are
implemented in the country.

Nintatry of Trade and Industry:

This Ministry contrels both public and privete industrial activities
through promoting industrial establishments and investments through
provigsion of various assistance for facilitating businesses. Recently,
Uganda Investment Authority was established under the Ministry for issuing
of licenses for trade and operation of industries,

The National Bureau of Standards under the Ministry is responsible for
standardization and quality control. It monitors the operation and
activities in industries and trade to ensure product quality and to
safeguard consumer health and safety,

Uganda Manufscturers Assoclation:

Provides information and guidance to the industrialists on
investments, market opportunities, and use of appropriate technologies. UMA
organizes annual trade fairs through which information on newly available
technologies and products is disseminated. It also actively seeks new
information and provides a forum for discussion of various issues of
interest to the member industries and companies.



tgands National Chauwber of Coomercs and Industry:

This is an association of traders. It protects the interest of the
traders and negotiates trade terms with the Government. The Chamber
also advises its members on legal requirements for trade and on market
situations.

Training Institutes:

Institutions and organizations in Uganda that offer wvarious
opportunities for training are as below. These institutionsa could play an
important role in training and educating the relevant technicians as well
as the public in matters related to the ozone depleting substances, and

their use.

{a} Vocational Training Centre {(under the NMinlstry of Labour and Social
Aftairs):

The Centre conducts courses for technicians to acguire extra skills
and to update their knowledge. All the courses are short term (less
than two months). No certificates are issued.

(b} Makerers Tniversity:

Faculty of Technology conducts variocus technical courses including
training on heating, refrigeration and air-conditioning. Institute of
Environment and Natural Resources under the University runs courses on
Environmental Science.

{¢) Uganda Polytechnic:

Taechnical courses on refrigeration and air-conditioning equipment are
conducted at the Polytechnic. Facilities are available for organizing
axtra technical courses and demonstration projects.

{d] Fisheries Training Institute Entehbe:
The Institute offers technical training up to diploma level.

Maintenance of refrigeration equipment is an important part of the
courses.

2.7 Existing Policy and Operational Framework in Uganda that Govern Trade

and Industries

There are no specific laws and regulations that have yet been enacted
in Uganda for the reduction and phase cut of the consumption of controlled
substances.

The general policy and operational framework and regulations relevant
to trade and industries are explained below:

2.7.1 Trade

The Division of External Trade in the Ministry of Trade and Industry
ig resporisible for issuing trade licenses. Some chemical imports must be
approved by appropriate Ministries.

The Department of Customs is under the Uganda Revenue Authority of the
Ministry of Finance and Economic Planning is responsible for checking the
imported commodities at entry points, against import licenses and invoices,
and for record keeping

The Cabinet adopts the import duties and taxes which are announce with
the Annual Budget,



2.7.2 Industries

The records on industries are kept by the Ministry of Trade and
Industry on the basis of licenses issued for the operation of the
industries. Uganda Revenue Authority issues the licenses for establishment
of industries {investment licenses). The Investment Authority promotes and
facilitates investsments in Uganda and provides variocus assistance to the
investors.

3. IMPLEMENTING PHASE OUT

3.1 Strategy Statement by Government

Uganda is a Party operating under paragraph 1 of Article 5, hence is
raequired to phase out the consumption of CFCs, halons and carbon
tetrachloride controlled under the Montreal Protocol by the year 2010 and
methyl chloroform by the year 2015. These phase out years have been brought
forward under the adjustments adopted by the Parties at thelr Fourth
Meeting in Copenhagen (November 1932}, but how these provisions will be
applied to Article 5 countries will depend upon a review in 199%. The
Government of Uganda is commitied to phase ocut the consumptisn of the
controlled substances as soon as possible, even before the phase out years
of 2010 and 2015.

Through the implementation of the Country Programme the Government of
Uganda will phase out the consumption of all the controlled substances by
the vear 2000. The steps for reduction up to complete phase out of
consumption for sach group of substances are presented graphically in
Figure 3.1 below.

Figure 3.1 Graph showing the expacted consumprion of tha controlled substances foliowing the
Government scrategy for the phass-out as cosmpared with the phass-out in accordance
with the requiremants of the Montreal Protocal for Articie 5 countries
untonstined.
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The actions to be taken by the Government will include development and
adoption of appropriate policies and legislation to control the consumption
of controlled substances; preparation, coordination and organization of
phase-out projects under the Country Programme; ensuring the necessary
dissemination and exchange of information both nationally and
internationally; provision of necegsary assistance to the industries and
the public to successfully and asmoothly phase-out the controlled
substances. These actions constitute the project for institutional
strengthening.



In Uganda, the consumption of the controllied substances is currently
very small. The total consumpticn of the controlled substances in 1993 was
about 16 Tonnes. However, the consumption of the controlled substances will
certainly increase as the economy of the country improves and if the
controlled substances continues to be available without constraints. The
Government believes that ralising public awareness and sensitizing
industries would be the key to enabling the early phase out of contrelled
gsubstances in the country. Early changs to ozone friendly substitutes and
related technology is of paramount importance as controlled substances are
expected to rapidly become scarce and unavailable. Through effective public
awareness raising and sensitization of industries, unwanted disruptions of
the economy and lives of people could be minimized,

Financial and technical assistance ¢f the Multilateral Fund, its
Becretariat and the Implementing Agencies is fundamental for Uganda in
crder for Uganda to be able to implement the Country Programme, aspeclially
in light of the difficult economic situation that the country is faced with
At present.

Instituticonal strengthening project would form the basis for the effective
and timely phase out of controlled substances.

The Government regquests that UNEP be the Implementing Agency for the
implementation of this Country Programme,

3.2 Action Plan.

The Action Plan for the Phase-out of contrelled substances consists of
two parts:- .

(i} Goverrment Actions Compriging of one project; and
(i1} Industyy Actions Comprising of three phase-ocut projects

3.2.1 Government Actions
Institutional Strengthening Project
Project Description.

Pleaze refer to annex &

3.2.2 Industry Actions

The Industry Actions will consist ¢f three projects - twoe for the
refrigeration and air-conditioning sector and one for the halon fire
extinguisher.

SECTOR : REFRIGERATION AND AIR-CONDITIONING

Project Rl: Recovery and recycling of refrigerants

Uganda has several small-scale refrigeration and air-conditioning
sguipment maintenance workshops {larger ones repairing 1000-2000 units
a yvear and smaller ones repairing less than 100 units a vear). The
workshops are interested in recycling the refrigerants but many cannot
afford to acquire a recovery and recycling machine,

A feasibility study will be conducted sarly 1895 to develop a project
for recovery and recycling of refrigerants.

Phase I: Feasibility study

An international expert in the field of recovery and recycling of
refrigerants will be contracted to conduct a feasibility study
together with a local consultant and the ODS Unit to determine the
best means to recover and recycle refrigerants in Uganda. The study
could also determine whether or not a business for manufacturing
recycling squipment could be established in Uganda. The feasibility
study will include development of a project proposal for rescovery and
recycling of refrigerants. The proiect will be submitted Lo the Fund
Secretariat/ Executive Committee for consideration for funding during
1995,



The international expert will be also requested to advise on how to
improve the existing refrigeration and air-conditioning courses in

Uganda.



Budget for the Zeasibllity study :

International sxpert i fae t US § 7,000

travel : U8 § 106,000
Local experts (2) : fon : UB § 4,000
Phase II: Project Implementation

The project implementation should begin in 199S.

Project RZ: Fsasibllity/pra-investment study for retrofitting sxisting
industrial and commercial refrigeration systens

By snd 1995, an international expert on industrial and commercial
refrigeration systems will be contracted teo conduct a feasibility
study together with a local consultant and ODS Unit to assess the
possibilities of retrofitting the industrial and commercial
refrigeration systems in the country. The feasibility/pre-investment
study will identify suitable substitute refrigerants for the equipment
that can be retrofitted to use the substitutes.

The feasibility study will lead to developing proijects for
retrofitting existing industrial and commercial refrigeration systems
to use substitute refrigerants. The project will be incorporated into
the Countyy Programme update.

A Getallied feasibilty study budgst would be submitted to the Executive
Comuitctas during 15954.

SECTOR: HALONS
Project Hi Management of banked halons and alternatives for halon fire
axtinguisher

In sarly 1998, an international expert on halon fire extinguisher will
be contracted to work together with a local expert and the ODS Unit on
a study on the halon fire extinguisher systems in Uganda. The
objective of the study will be to develop a strategy for management of
banksd halons in the country and to proposge best alternatives for the
variouz halon fire extinguisher systems existing in the country.

Any project that nay emerge from the study will be submitted to the
Fund Secretariat/Bxecutive Committee for consideration for funding
during 1985%.

Budget for feasibility atudy :

Interpaticonal expert 1 fon : U8 § 7,000
travel : U8 § 10,000

Louval sxperts (2) @ fae : UE § 4,000

3.2.3 Future Developments in the Actiopn Plan

In the future, projects to deal with existing domestic refrigeraticon
esquipment will be considered. Under the Country Programme update, a
feasibility study will be included for deciding on the best option to deal
with the existing domestic refrigeration eguipment.

Retrofit technology for domestic refrigeration eguipment to use
substitute refrigerants is currently not technically feasible. Howsver,
such technology may emerge in the future. Due to the fact that the energy
efficiency of the current CFC-using equipment is up to four times greater
than the clder models, retrofitting refrigerators manufactured prior to
1390 may not be economical,



The two foreseeable options of domestic refrigeration project are
briefly described below:

(a) Replacing old domestic refrigerators and freezers

If technology for retrofitting domestic refrigerators are not
sufficiently developed in the world for introduction into Uganda by
1897, the domestic refrigerators and freezers that need compressor
replacement from 1997 onwards will be scrapped.

A project may be developed to request coverage of the incremental cost
to the consumers of forced replacement of refrigeration equipment.

Some means of disposal of the scrapped refrigerators may also be
included in the proiect. A part of the cost for this may also be
requested from the Multilateral Fund.

{5} Retrofitting domestic refrigerators and freezers

If the technology for retrofitting CFC-using refrigerators and
freezars are developed in the world for introduction into Uganda by
1997, the domestic refrigevators and the freezers will be retrofitted.
The necessary training activities will then be included in the Country
Programme update.

A project may be developed to reqgquest coverage of the incremental
costa for retrofitting the refrigerators.

3.3 Timetable for the Implementation of the Action Plan

The planned time schedule for the activities under the Action Plan is
shown in Table 13.2.

3.4 Summary and Budget for the Action Plan

i.4.1 Implications of the Action Plan on the Consumption of
Controllied Substances

The proijects and elements under the Action Plan are summarized under
Table 3.2. Under this Country Programme the only project that may have a
direct effect on the consumption of controlled substances iz the project
for Recovery and Recycling of Refrigerants. However, the actual reduction
in congumption would depend on the project to be implemented as a result of
the feasibility study.

The implementation of this Country Programme is essential in enabling
early change to ozone friendly substitutes, products and technology. The
indirect impact of the projects, especially the Institutional Strengthening
Prodject, is crucial in preventing rapid increase in demand for the
controlled substances and averting from the difficulties arising from
possible unavailability of controlled substances in the international
market in the near future.

The expected total cumulative consumption of the controlled substances
under the Country Programme (until complete phase-out) is 117 Tonnes. The
expected cumulative consumption under the Montreal Protocol phase-out
gehedule and unconstrained demand are compared below:

Cumulative consumption (Tonnes)
Country Programme {19%4-15%9, inclusivel}: 117 Tonnes

Montreal Protocol {(19%4-2009, inclusive): 236 Tonnes
Ungonstrained demand (1994-200%, inclusive): 406 Tonnes



3.4.2 Budget for the Action Plan
The budget for the Action Flan is shown in the table 3.1. below.

The budgst for the Industry Actions consists of costs for intsroational and
local consultants that are raguired for conducting feaszibility/pre~
investment studiss that will result in development of phamss-ocut projects.
Projects proposals will be submitted wsepartly after feasibility/prs-

investment studies have besan conducted,

It is reguested that the Executive Committes approves the budget for the
Goverpment and Industry Actions as shown in the table 3.1.

I e e
Projects 199% 1996 1597 “
auvsInment "
I.B. 17,160 18,205 18,7&&_ H

ﬂ Industry Actions
1. projsct Rl | 21,000 i

| 2. Project Rd -

2. Projesct Hl 21,000 u
16,208

The Ministry of Natural Resources will annually submit an account of
the expenditures to the Implementing Agency (UNEP). Any surplus would be
accounted for in the Country Programme update and shortage would have to be
re-raguested from the Multilateral Fund.



Table 3.2. Elanned time schedule for the implementation of the Action Plan
ACPIVITIES 1933 195¢ 1997
GOVERIDMENT ACTIONS
Project G1:
- Establizhment of the National JANUAKY
Steering Committee
{a} HNatiocpnal Pelicy JFANUARY-Begin Implenritation Implementation
preparation
JURE-Adoprion
{b} Legislation JANUARY-Begin
" preparation
- Egtablishment of ODS Unit JASTUARY
{a) Publiz awarensss Plan Implementation Implementation
{b} Information exchange Plan Inplementation Impilementation
{¢) ODS monitoring
Industry reporting JAMUARY-Plan JARTARY ~ TANUMRY - remiest.
request 19%5 1996 data
data
Customs coding system JANUARY - JANUARY-Use of
Preparation amended coding
JUNR-Training otf system
Customs Officer
- Batablishment of a JANUARY
Refrigeration Associstion
ITHEATRY ACTIOHE
Project R1:
-~ Feagibllity study JARGARY
MAY/TUNE-Droject
proposal
submission
-~ Project implementation HOVENIER
Eroject R2:
During 1%93
- Feasibiliiy study
P prodect Hi:
« Study o develop strategy JAHUARY
- Projevt implesenstation JUNE
e e




INSTITUTIONAL STRENGTHENING PROJECT COVER SHEET

COUNTRY
PROJECT TITLE

SECTOR COVERED
GDP CONSUMPTION
PROJECT DURATION

PROJECT IMPACT

TOTAL BUDGET
{Incremental Cost}

IMPLEMENTING AGENCY

NATIONAL IMPLEMENTING
AGENCY

UGANDA

INSTITUTICHAL STRENGTHENING FOR
THE PHASE-QUT OQZCNE DEPLETING
SUBSTANCES

ALL SECTORS

16.3 Tonnes ODP

3 YEARS

CAPACITY BUILDING FOR UGANDA TO
PHASE~OUT ODS PER YEAR AS
CQUNTRY PROGRAMME.

I8s 64,515

UNEP

DEPARTMENT OF ENVIRONMENT,
MINISTRY COF NATURAL REEQURCES



Project Degcription

The existing institutional framework needs to be
strengthened in order to ensure that the Country Programme is
implemented effectively. The Institutional Strengthening
Project will consist of three elements i.e
1. Establishment of a National Ozone Office (0ODS-Unit)

2. Establishment of National Steering Committee

3. Public Awareness and Information Exchange Campaigns

Element 1: Establighment of National Ozone Office {(ODS~tnit)

Purpose of the Project:

The ODS Unit will ensure and monitor the implementation
of the Country Programme through coordination with
Governmental and other bodies as well as with the
Implementing Agencies, and the Fund Secretariat in
implementing the various projects and elements under the
country programme. ODS Unit will also act as the
Secretariat to the National Steering Committee for the
Protection of the Ozone Layer (see Element 2).

Proiect Organization and Management.

-  The ODS Unit will function under the supervision of the
Conmissioner for Environment Protection.

- Personnel requirement for the ODS Unit is one
professional officer. Incentive for this officer is
requested to be covered by the Multilateral Fund. The
officers are expected to be recruited by August 1994.

- The necessary eguipment for the ODS Unit in order for it
to be able to efficiently and effectively carry out its
tasks are as follows:

{a) A personal computer and a printer (with computer
software for word processing, data base and graphics
and the necessary equipment to enable connections to
the OzonAction database) for information gathering
{e.g. through OzonAction Data Base being developed
by IE/PAC), producticon of information pamphlets and
newsletters as well as for record keeping and
monitoring of relevant industries and the
consumption of the controlled substances;



(b} A fax machine; and
{e¢} A heavy duty photocopier.

- Other necessary administrative support for the QDS Unit
will be provided by the Ministry of Natural Resources.

- The specific functions and responsibilities of the ODS
Unit will include:

{a) assisting the National Steering Committee for the
Protection of the Ozone Laver in formulating the
necessary policy and legislation/laws and
regulations for the protection of the ozone layer
and controlling the 0DS consumption;

{b) monitoring and recording {(as database) the
consumption and use of the controlled substances,
monitoring and evaluating the implementation of the
Country Programme, and reporting data and
information ag necessary to the Ozone Secretariat,
Fund Secretariat and the Implementing Agency;

(¢} organizing and coordinating the various information
exchange, public awareness and training activities;

(d) operating as information focal point to help
industries, companies and the public on ODS issues:

{e} preparing phase-out projects for submission to the
Fund Secretariat with necessary assistance of the
Implementing Agencies, international consultants and
local consultants.

ODS Phase out Monitoring

ODS Unit will monitor Uganda’'s consumption and use of
ODSs through industries and the Customs. The 0ODS Unit
will establish a database on the industries dealing with
controlled substances and ODS imports to record all the
relevant data. The following monitoring arrangements will
be implemented:

{z) Monitoring of industries and thelr ODS consumption

Every industry/company dealing with controlled substances
will be required to report data on the 0DS annually to
the ODS Unit. A reporting format will be designed by the
ODS Unit.



{b} Customs data

The Customs code will be amended s¢o that importation of
individual controlled substance will be recorded by the
Cugtoms. Customs will report the relevant importation
data to the 0ODS Unit on a half yearly basis.

ODS Unit will recommend ways of modification according to
its needs for monitoring. Training of Customs officers
may be conducted as part of the training activities under
the Institutional Strengthening Project.

Element 2: Establishment of a National Steering Committee
for Proctection of the Ozone Layer

A National Steering Committee for the Protection of the
Ozone Layer will be established under the Ministry of
Natural Resources to assist the Ministry in implementing
the Vienna Convention, the Montreal Protocol and the
Country Programme. The Committee will assist the Ministry
in formulating policies and legislation for
recommendation to the Cabinet. The Committee will approve
the project proposals prepared bw the ODS Unit before
submigsion te the Fund Secretariat.

{(a} Government Policies for the Protection of the Ozone
Layer

An overall policy strategy, ‘Government Policies for the
Protection of the Ozone Layver’ will be developed for
adoption by the Government.

(b) Legislation
Formulation of a new legislation for ozone layer protection

and/or amendments to appropriate existing laws and
regulations will be considered.



Element 3: Publi¢ awareness ralsing

- TV, radic and newspaper announcements/advertisements on
Ozone Science and Implementation Phase-out,

Information exchange

-  OD8 Unit will establish a link to the UNEP IE/PAC's
OzonAction Database which contains up-to-date information
on substitutes, new technologies, new products, contacts to
preducer industries, and other activities in the field of
protection of the ozone layer. The ODS Unit will gather
information through the Database as well as other sources
such as through direct contacts with manufacturing
industries abroad.

- The 0DS Unit will function as information service office
for the industries and the public. The TV, radio and
newspaper announcements will include an introduction of the
ODS Unit and its information service role.

-~ Disseminate information to the industries and public
through issuing of newsletters and pamphlets on the
substitutes and new products:

Technical assistance and training

Training Programmes, through separate funding will be
undertaken in the field of refrigeration and air-
conditioning, customs-control and project preparation.

BUDGET FOR _THE INSTITUTIONAL STRENGTHENING PROJECT (in US $):

Asgsistance of the Implementing Agency is requested in
contracting appropriate international experts as consultants for
the feasibility/pre-investment studies. It is also requested that
the Implementing Agency (UNEF) administers the Budget lines for
international consultants and engage them (with the concurrence of
the Government) under UNEP contracts. This would facilitate the
administrative process for the international consultants and
maximize the value of the US dollars.



Budget for the Government {locsl component}i
A

m
1995 1894 1397 Total
Parscuuel cost
1 officer 3,000 3,150 3,300 9,450
1 focal point 2,000 2,100 2,200 6,300
(Ref .Asso0C.)
Consultants-Local 2,100 2,200 2,300 &, 600
{6 m/m}
sub-tatal
Egquipment 9,000 - - 4, 600
Pravel-Local 2,809 2,1G0 2,200 5,300
Pablic swsrensss, 5,000 %, 000 &, 800 15,000
informution
axchange, et
Mastings of the 1,800 1,800 1,500 3,060
sreesing Committes
Hincellxnsous 1,800 1,800 3.808 3,000
tstationary,
oomnun ., egquipnt.
maintanance, atc.}
SUB-TOTAL 25,100 16,350 17,000 58, 8%0
1' contingancy {(10%) 2,510 1,655 1,700 5,865 i
H GRAND TOTAL 27,810 18,205 18,700 64,01% E




RECOVERY AND RECYCLING OF REFRIGERANTS

COUNTRY

PROJECT TITLE

SECTCR COVERED

ODP CONSUMPTION
PROJECT DURATION
PROJECT IMPACT
TOTAL BUDGET
IMPLEMENTING AGENCY

NATIONAL IMPLEMENTING
AGENCY

COVER SHEET

UGANDA

RECOVERY AND RECYCLING OF
REFRIGERANTS

REFRIGERATION AND AIR
CONDITIONING

16.3 Tonnes ODP

6 MONTHS

RECOVERY AND RECYCLING OF CFCl2
Us$ 21,000

UNEP

DEPARTMENT OF ENVIRONMENT,
MINISTRY OF NATURAL RESOURCES



Uganda has several small-scale refrigeration and air-
conditioning equipment maintenance workshops {(larger ones
repairing 1000~2000 units a year and smaller ones repairing
less than 100 units a year). The workshops are interested in
recycling the refrigerants but many cannot afford to acguire a
recovery and recycling machine.

A feasibility study will be conducted early 19985 to
develop a2 project for recovery and recycling of
refrigerants.

Phase I: Feasgiblility study

An internmational expert in the field of recovery and
recycling of refrigerants will be contracted to conduct a
feasibility study together with a local consultant and
the ODS Unit to determine the best means to recover and
recycle refrigerants in Uganda. The study could also
determine whether or not a business for manufacturing
recycling equipment could be established in Uganda. The
feasibility study will include development of a project
proposal for recovery and recycling of refrigerants. The
project will be submitted to the Fund Secretariat/
Executive Committee for consideration for funding during
15895,

The international expert will be also reguested to advise
onr how to improve the existing refrigeration and air-
conditioning courses in Uganda.

Budget : us $§
International sxpert fee 7,000
Travel 10,000
Local experts (2} fee 4,000

Total 21,000

Phase II: Project Implementation

The project implementation should begin in 1995.





