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ZAMBIA COUNTRY PROGRAMME EVALUATION SHEET

The Zambia Country Programme is submitted to the Eighth Meeting of the Executive
Committee as document UNEP/OzL. Pro/ExCom/8/18.

The Country Programme conforms to the format outlined in the Procedures for
Presentation of Country Programmes and Project Proposals of the Executive Commitiee
(UNEP/OzL..Pro/ExCom/5/5/Rev.2). However, the cost estimates for activities and projects in
the document are subject to revision on the basis of suggestions provided by the Fund Secretariat
to the implementing agency (UNEP) and the Government of Zambia.

It consists of:

Letter of Transmittal from the Government of Zambia (pending);
Country Programme Cover Sheet;
Intreduction;
Consumption and use of controlled substances and analysis of their future demand;
Industry structure;
Institutional framework;
Status of response to the Montreal Protocol, and
Implementing phase out:
Strategy statement by the Government
Action Plan

Zambia neither produces nor exports ozone depleting substances (ODSs). It imports all
its requirements. Zambia’s calculated level of consumption for 1991 was 22.12 Tonnes ODP.
This was made up mainly of CFC-12 (19 Tonnes ODP) and CFC-11 (3 Tonnes ODP).

The major end uses of ODS (1991) were as follows:

Servicing of refrigeration and air conditioning equipment:
- CFC-12 : All (19 Tonnes)
- CFC-11 @ 1.3 Tonnes

CFC-11 is used "mainly for cleaning of eguipment” during servicing of refrigeration and air
conditioning equipment.

Foam manufacturing
- CFC-11 : L7 Tonnes

Estimates of the use of CFC-12 by sector are as follows:

Domestic refrigeration 8 Tonnes
Commercial refrigeration 2 Tonnes
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Cold storage and other
industrial refrigeration 10 - 15 Tonnes
Automotive air conditioning 3 - 6 Tonnes

As a basis for estimating the costs of phasing out the use of ODS in Zambia, staggered
growth rates of three per cent for the first three years from 1992, four per cent for the next four
years (to 1999) and six per cent from 2000 - 2010, were assumed. These cotrespond to the
forecasted rate of growth in GDP. Two scenarios were considered for the estimation of
incremental costs:

(a)  Accelerated phase out following the Action Plan developed under the country
programme, and

(b)  Phase out in accordance with the requirements of the Montreal Protocol for
countries operating under paragraph 1 of Article 5.

The total incremental costs estimated for the two scenarios using ten per cent discount
Tate were:

Accelerated phase out: US $51,400,000
Phase out in accordance with the Montreal Protocol: US $41,089,728

It is stressed that the estimated incremental costs are "roughly indicative” and do not indicate
the costs of the Action Plan.

The cumulative consumption until complete phase out under the Country Programme,
Montreal Protocol and unconstrained demand are calculated to be as follows:

Country Programme 262 Tonnes (1992-1999)
Montreal Protocol 463 Tonnes (1992-2009)
Unconstrained Demand 1060 Tonnes (1992-2009)

On the basis of unconstrained demand the cost-effectiveness of the phase out would be:

Country Programine: US $48.5/Kg.
Montreal Protocol: US $38.8/Kg.

The high phase out costs could be partly due to the inclusion of the cost of acquiring
new CFC-free refrigeration equipment in the incremental cost analysis. This may not be eligible
for funding on the basis of the indicative list of categories of incremental costs which provides
for the funding of the "cost of premature retirement or replacement of user equipment” under
"end use” category. The equipment to be purchased are not replacement equipment but new
equipment based on forecasted needs calculated on the basis of growth assumptions made for
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the period. Besides one of the projects in the Country Programme caters for forced replacement
and premature retirement of refrigeration equipment.

Another factor contributing to the high cost of phase out could be the potentially high
cost of retirement and/or retrofitting and replacement of domestic refrigerators and freezers.

Reasons have been given for adopting the accelerated phase out schedule, among which
is economic difficulties arising from the scarcity of ozone depleting refrigerants.

The following phase out targets have been considered under the Action Plan.

CFCs - complete phase our: 2000
Halons* - complete phase out: 1995
Carbon tetrachloride® - complete phase out: 2000

Achievement of the targets, however, is dependent on funds being made available for
the implementation of activities and projects identified within the Action Plan and the pace of
maturity of the technologies to be employed. These include retrofitting of domestic refrigerators
and other equipment from CFC-12 to HFC-134a and funds to cover the scrapping of CFC-12
refrigerators after the year 2000, when importation of ODS and products containing ODS would
be banned under the Action Plan, and funds to purchase new ODS-free refrigeration equipment
in the period 1995 - 2000,

The Acton Plan for achieving the goals of the counmry programme within the period
1993 - 1996 is composed of:

{ay Government Actions - US $358,300
- legal and regulatory measures;
- institutional strengthening;
- creation of public awareness, and
- training.
(b) Industry Actions - US $6,062,400

- projects (including recycling, retrofitting, technology transfer in the foam
sector) (US $62,400), and

- purchase of new non-ODS refrigerators and freezers (US $6,000,000).

* The country programme document does not specify any consumption figure for these
two ODSs.
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Cost Estimates

Government Actions

1. The cost of government actions of US $358,000 could be considerably reduced if some
of the diverse activities are streamlined or scaled down to avoid overlaps and potential double
counting. The recycling project (reduced in scope) should be combined with the training of
technicians to make them more functional.

Industry Actions (Projects)

The main cost item of US $6,000,000 may not be eligible for funding as
incremental cost since the equipment to be acquired are not replacement
equipment.

The retrofitting project should be reconsidered in line with developments in the
relevant technology.

The estimates for the recycling and servicing project may be revised in
combination with the training activity. This should take into account the fact that
recycling from domestic refrigerators is not cost-effective and that in Zambia
only a small quantity of MACs and possibly some commercial and industrial
equipment will provide the source of recycled refrigerant. Thus, 4 small number
of workshops servicing these equipment needs to be considered.

Premature retirement, scrapping or replacement of existing domestic refrigerators
and freezers, a situation common to all the eligible Article 5 countries, may
require further Executive Committee policy guidelines due to the inherent high
COSt.

Further Comments

The Fund Secretariat has provided detailed comments on the activities identified within
the Country Programme and their corresponding cost estimates to the Implementing Agency and
the Government, who have agreed to revise them accordingly.
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Recommendations

The following recommendations are made for the consideration of the Executive
Committee:

1. The Country Programme be approved without approval of the funding level.

2. The cost estimates be revised by the Implementing Agency in collaboration with
the Government of Zambia in line with the comments made by the Secretariat.

3. The agreed revised activities and estimates be included in the UNEP work
programme for 1993 for implementation except activities or projects whose
agreed incremental costs exceed US $500,000.
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COUNTRY: ZAMBIA
LEAD AGENCY: MINISTRY OF ENVIRONMENT
NATURAL RESOURCES

LEAD IMPLEMENTING AGENCY:

DATE RECEIVED: 7 OCTOBER 1992

PERIOD COVERED BY COUNTRY
PROGRAMME: 1993 - 1996

1. Phase out Schedule

AND

Planned Total
Current Consumption Consumption Until Planned Year
Tonnes X ODP Phase Ow of Complete
Substances (1991) Tonnes x ODP Phase Out
CFC-11 30 310 2000
CFC-12 19.0 2300 2000
CFC-115 0.12 1.0 2000
Halons ? ? ?
CTC ? ? ?

Total 22,12 262




2. Government Action Plan

—ii-

Estimated
Cost
Year(s) Description of Action Sector Intended Effect USs
1993 | Adoption of an overall ozone layer All To provide legal framework for action
protection policy, amendment of existing plan
legislations
1993 Establishment of Ozone Fund and ODS All To provide institutional support for 127,000
Unit implementing action plan
1993-94 | Adoption of reporting mechanism for All To moenitor imports and consumption of
ODS (Customs coding and industry oD3§
reports)
1994 Design and use of ozone-friendly logo Aerosol, | To promote the use of ozone-friendly 300
Refrig- | products
eration,
Foam
1993-94 | Production and distribution of half- All To disseminate information 32,000
yearly pamphlets and quarterly
newsletter
1993-96 | Production and dissemination of All To create public awareness of the ozone 10,000
information through the media - layer depletion and Montreal Protocol
Television, radio, newspapers, notices, measures
etc.
1993-94 | Press conference on Country Programme All To create public awareness

and ozone-friendly logo
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Estimated

Cost
Year(s) Description of Action Sector Intended Effect Uuss
1963 | Organization of workshop for the media All To help sensitize the media to the issues
of ozone depletion 2,000
1993-95 | Organization of public lectures and All To create public awareness 12,000
industry seminars
1993-95 | Commissioning of popular articles All To create public awareness 4,800
1994 | Printing and sale of ozone layer All To increase public awareness
protection ‘T-shirts
1993-94 | Upgrading of existing courses in Refrig- | To provide facility for training of
refrigeration eration | refrigeration technicians
199395 | Organization of training course for Refrig- | To improve servicing techniques 82,000
refrigeration and air conditioning service | eration
technicians
1993 | Training of customs officers All To familiarize with new coding system 3,000
for ODSs
1994 | Lecture on the conversion of the use of Foam | To provide information on conversion 60,600
CFC-11 1o methylene chloride in the technology for phase out
foam industry
1994-95 | Training of technicians in safety Refrig- | To ensure safety in the servicing of 24,500
measures in the use of ammonia eration | ammonia refrigeration equipment

refrigerant




3. Project Summary

v -

Year(s)

Type of
Project

Project Description

Project
Cost

Incremental
Cost

Participating

Implementing

Agency*

Tonnes

x QDP

Phased-
out/
Year

1995-96

Before
2000

1995-96

1995-96

1996

Recycling

Retrofit

Retrofit

Equipment
Acquisition

Substitution
of CFC-11
{Technology
Transfer)

To provide
recycling and
recovery equipment
to local companies
to recycle CFC,
HCFC and HFC
refrigerants

To retrofit existing
industrial
refrigeration
systems 1O use
ammonia

To retrofit existing
domestic
refrigerators and
freezers to
HFC-134a for a
trial period of two
years

To purchase new
equipment that do
not contain CFCs or
HCFCs

To convert the use
of CFCs in flexible
and rigid foam
manufacturing to
the use of other
substitutes

56,000

To be
determined

40,000

6,000,000

To be
determined

22,400

To be
determined

40,000

6,000,000

To be
determined

N.A,

N.A.

N.A.

N.A,

N.A.

NA/

10-15

Nil

1.

N.A. - Not indicated.
Not indicated. Estimated to be three to five tonnes on the basis 20 per cent servicing ratio in MAC,
commercial and industrial refrigeration subsectors.




4.  Costs of Activities and Projects in the Country Programme

UsSs
Cost of activities and projects
in the Country Programme: 6,420,000
Estimated cost of complete
phase out (Indicative): 54,400,600

Estimated cost effectiveness
(Based on unconstrained
consumption): US $48.5/Kg
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EXECUTIVE SUMMARY
1. Introduction

This Country Programme reflects the commitment of the Government of Zambia
to comply with the obligations of the Montreal Protocol on Substances that
Deplete the Ozone Layer, tc which Zambia is a Party. It provides the framework
for activities to be undertaken by Zambia to schieve the required phase out of
ozone depleting substances controlled under the Montreal Protoeol and its London
Amendment {(controlled substances) and forma the basie for requesting aseistance
from the Multilateral ¥Fund (and the Interim Multilateral Pund) for those
activities.

The Country Programme was prepared between the periocd March-September 1992
and it should be updated during 1996. The updatsd Country Programme should be
implemented from 1997,

The Country Programme containg the following:

{a} Data and informatiecn on the consumption and uss pattern of ozone depleting
substances {(ODS) controlled under the Montreal Protocel and ites Amendment
{adopted in London in 1990} collected through a survey of over 100
industries/companies as well as Governmental bodies. Data and information
for the vyears 1886, 1989, 19%0 and 1%91 are contained. The difficulties
encountered in the survey and the probable inadequacies of data and
information are explained and plans for improving the Governmental record
keeping and reporting requirement for the industries are included.

{b) Analyses of possible future demands for the controlled subatances
{unconstralned demand) and an indication of the total incremental cost for
the phase-out of the controlled substances,

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

{d) Government strategy statement with regard to the implementation of the
Montreal Protocol and the phase-out of controlled substances.

(e} Action Plan of Zambia to phase cut tha consumption and use of controlled
substances, based on the 1991 status of conmumption and use of those
substances. The Action Plan covers the period from 1993 to 1996 and it
consists of various programmes and industry projects categorized under
Government Programmes and Industry Actions. Budget sstimates are included
for the programmes and projects for which assistance is reguested from the
Multilateral Fund (Interim HMultilateral Fund}. The timetable for the
implementation of the Action Plan tlearly reflects the pricritization of
the programme and projects. The necesgary institutional strengthening and
improvements in the record keeping and reporting by the industries for
future monitoring purposes are included in the Action Plan,

The Country Programme was prepared under the responsibility of the
Department of Natural Resources of the Ministry of Environment and Natural
Resources with technical assistance of Induatry and Environment Programme
Aetivity Centre (IE/PAC) of the United Nations Environment Programme (UNEP) and
financial suppoert from the Interim Multilateral Fund through IE/PAC. A National
Country Programme Team was esatablished for the purpose of aseisting the
Department of Natural Resources in the preparation of the Country Programme.

The Country Programme was adopted by the Ministry of Environment and
Natural Rescurces and finally approved by the Cabinet. It was decided that Zambia



(1i1)

in 19886, 1989 and 1990 were approximately 17,500, 14,500 and 11,000,
respectively. The main source countries include United Kingdom, South Africa,
Italy and Japan. In Zambia, refrigerators are expensive. Due Lo occasional power
surges and fluctuations in the electric power supply, the average life time of
a compressor is estimated to be 6-8 years. The importation of compressors is
therefore high, 7,000 -~ 10,000 domestic refrigerator and freazer COMpresscrs were
imported each year in 188% and 1990. The estimate of the current number of
domestic refrigerators and freezers that are operating in Zambia is 180,000 to
200,000 unite.

The medium to large size refrigeration systems comprising commercial,
industrial and transport refrigeration equipment found in Zambia include opsn«~top
freezers, chillers, coclers and refrigerated display cases in shops and stores
which use CFC-12 as refrigerant; cold storage/rooms, freezer rooms and chillers
in various industries dominantly using CFC-12 refrigerant; mcbile air coolars
{for cooling airplanes) which use CFC-12 or HCFC-22; ice-making machines in the
ice-making industries. Number of commercial refrigeration systems in operation
are estimated to be 300-300, and cold stores and rooms, 1000-1200.

Hore recently, automobiles are imported with alr-conditioners using CFC~12
refrigerant. It ia estimated that 3-5% of the cars that are currently running in
Zambia have air-conditioners. An estimated 2000-4000 automotive air-conditiconera
exist in Zambia.

Almost all the air-conditioning eguipment found in Zambia use HCFC-22 as
refrigerant, There are some large central air-conditioning esystems that are using
CFC-12.

Flexible and rigid fcams: Foam products (mattresses, cushions, etc.) are
produced in the country and moet of the demand for these products are met through
local production. Rigid foams used for building and [other) insulation are also
produced but in limited guantities.

Aerosols: The three aerosol spray manufacturers {(multinational companies)
have substituted the use of CFCs with hydrocarbons during mid to late 1980s.
Insecticides and air fresheners are being manufactured locally. Cosmetic aarcsols
that are likely to be containing controlled substances are imported. Import
figures could not be obtained.

Halon fire extinquishers: All fire extinguishers are imported. Only a very
limjited use of portable halon fire extinguishers have been found and no fixed
halon systems. The use of halon fire extinguishers is uncommon because halons are
expengive, The users that were identified include: a number of fire brigade
gervices under the City Councils in various regions; Zambia Airways and Roan Air
{Zambian airline company) for their aircrafts; the national airports; and a
cosmetic industry (multinational}. Importation of portable units of halon fire
extinguieshers in 1986, 1989, 1990 and 1991 were 1,010, 320, 323 and 302,
respactively.

{b) Analvees of Future Demand for the Controlled Substances

Uncongtrained Demand:

The future demand for the controlled substances is setimated assuming that
the Montreal Protocel did not exist. The annual GDP growth rate from 1988 Lo 1991
and the optimistic prediction of the GDP growth rate for 1992 to 2010 are as
below and the average annual population growth rate from 1980 to 1990 was 3.2%.
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should implement the Country Programme under the reeponsibility of the Department
of Natural Resources, Minlstry of Environment and Natural Resources.

2. Consumption and use of controlled substancas
(a) Past situation

Consumption of controlled substances as bulk chemicals:

Zambis’s congumption of controlled substances doss not produce or export
any controlled substances, but importe CFCs (CFC-11, 12 and 115 only) for
survicing refrigeratore and ajir-conditioners, as well as for production of foams,
Ko halons or methyl chloreform are imported as bulk chemicale. Only a very minor
uge of carbon tetrachloride was confirmed.

The total consumption, calculated consumption and calculated per capita
consumption for the yesrs 1986, 1989, 1990 and 1991 of the controlled substances
were as follows:

Year Consumption Caleulated consumption Calculated per
{Tonnes) (Tonnes x OLP) capita consumption (kg)

1986 34.6 34.56 0.008

1989 22,3 22.26 0.003

1390 3is.9 3s.82 0.008

18%1 22.2 22.12 0.003

The consumption data may be an underestimate of the true consumption since
the current record hkeeping system On importation of controlled substances does
not differentiate each controlled substances and not all industries/companies
importing/using controlled substances could be identified.

The consumption {(Tonnes) of CPC-12 in the yesrs 1986, 1989, 19%%0 and 1991
wera 29.0, 18.%, 35.6 and 19.0, respectively. All the CFC-12 are used by
servicing workahops to refill refrigerator systames and air-conditicners (both
stationary and automotive}. Negligible gquantities of R~500 (containing 73.8% CFC-
12 by weight} ware importad.

The consumption (Tonnea) of CFC-11 in the yeare 1986, 1%89, 1990 angd 1991
were 5.5, 3.7, 3.1 and 3.0, respaectively. CFC-1l primarily used by two foam
manufacturing companies producing flexible foam products {mainly for matiresses
and furniture) and some rigid foam. In 1986, 1%89, 1990 and 1991, the percentagsse
of the total imported CFC~1l1 that were used for manufacture of foam were 81% (4.5
Tonnesa), 63% (2.3 Tonnes), 68% (2.1 Tonnes) and 57% (1.7 Tonnes), respectively.
The remaining percentages of CFC~ll were used for servicing (mainly cleaning)
refrigeration and air-conditioning equipment. The percentages of the total import
of CFC-11 that were used under the refrigeration and air-conditioning sector in
the four years were 1%% (1 Tonne), 37% {l.4 Tonnes), 32% {1 Tonne} and 43% (1.3
Tonnes}, resspectively.

Very minor guantities of CFC~115 are imported as part of a refrigerant
mixture R-502. Out of the teotal consumption of controlled substances as
refrigerants, CFC-115 constituted approximately 1% in each of the four years.

Producta Containing Controlled Substances:

Refrige

nghggggggg_ With &xception of small numhﬁrs of nqu;pmant mnnufacturnd in tha
country, the demand for refrigeratsr syetoms are met through import. All air-
conditioning systems (stationary and mobile) systems (fixed and portable) are not
manufactured but imported. The importation of domestic refrigerators and freezers
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The method ugsed in the attempt to estimats the incremental coats for Zambia
ie & simple one, based on several simplistic assumptions. The @stimation of the
incremental costs are only rxoughly indicative and would not be comparable to
incremantal costs estimated for other countries due to the wide differences in
the assumptions made and the methodologies for the estimation. The estimated
incremental costs does not indicate the costs of the Action Plan,

The total incremental coets estimated for the two scenarios using 10%
discount rare are ag follows:

{a) Accelerated phase-out: US § 51,354,349 (appr. 51,400,000)
{b) Phaee-out in accordance with the Montreal Protocol: US $§ 41,089,728
{appr. 41,100,000)

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. However, this should
not lead to a conclusion that developing countriees Operating under paragraph 1
of Article § should rather follow the Montreal Protocol phase—ocut schedule rather
than an accelerated one. The following points nead to be kKept in mind:

~ In reaiity the controlled substances will soon become unavailable and the
prices o©f the substances are already rising. Prolonged use of <the
controlled substances will result in difficulties and conmidaerable cost
increase to the consuming countries, in particular the countries that do
not preduce contrelled substances, to meet the demand for the substances.
The delayed phase-out would impose such burden to the developing
countries;

~ The magnitude of seeming cost advantage in delaying the phase out is
dependant upon the discount rate chosen., If a lower discount rate is
chosen, the ¢ost advantage would become smaller;

= Most importantly, the environmental benefites of lees consumption, hence
emigsion of controlled substances would far outweigh the extra costs that
may be incurred in accelerating the phase-out.

3, Isplemsnting phass=-out
(a) Action Plan

The Government of Zambia is committed to phasing out the consumption of
controlled substances by the year 2000, belore the required phase-ocut year for
Parties operating under paragraph 1 of Article 5. In order for Zambia to meet
this goal, financial and technical assistance from the Multilateral Fund {and the
Interim Multilateral Fund) is essential so that the Country Programme could be
implemanted effectively.

The Action Plan for phasing out the controlled substances conalste of cwo
parts: the Government Actions comprising six programmes; and Industry Actions
comprieing six phase—out prodecte. The various programmes, projects and elements
undar the Action Plan are summarized in the table below with indications of the
expected reduction of consumption of controlled substances and the total budgst
for sach programme, proiect or element,

Since the programme and project budgets are estimates, there may be either
surplus or shortage of funds to carry out the planned activities. Any surplus
would be accounted for in the Country Programme update and shortage would have
to be re-requeasted from the Multilateral Fund. An account will be submitted
anngally to the Secretariat for the Multilateral Pund.
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The_ actual and predicted annual GDP growth rate:

1886: 0.7

1987; 2.7

1388: 6.3

1889: -1.0

1990: ~-0.4

1991 -1.8

1992: 1.2 to 2.0%

1893: 3.0 to 3.5%

1994: 3.6%

2000: 5.0 to 6.0% up to year 2010

The demand for refrigerants is assumed to grow at a saimilar rate as the GDP
growth rate. 3.0% growth rate in CFC~-12 consumption is assumed for years 1992 to
1994, 4% for the years 1995 to 2000 and 6% for the years 2000 to 2010. The demand
for CFC-11 used for servicing refrigeration and air-conditioning eguipment,
mainly for cleaning the egquipment, is agsumed t¢ grow at the same pace. The
demand for CFC-11 uased as foam blowing agent ie assumed to show an average annual
growth rate of 20%.

The GDF growth rate, the agsumed unconetrainaed demand growth for the
refrigeration and foam sector, the predicted consumption of each controlled
pubstance and the total consumption are shown in the Table A bhelow:

Table A Summary of the yesrly predicted consumption following the unconstrained demand

Year GOF Growth Assumed Growth Rates CFC-11 Cre-1t CFC-12 Total
Rate foam / refrigersnt {foam) (refrig.} Consump. Consump.
Consump. Lonsump,

-1.2 1.7 1.3 27.3 30.3
1.2 to 2.0 20X /7 30X 2.0 1.3 8.1 31.4
3.0 to 3.5 # AR 2.5 1.4 9.0 32.9

3.8 & /0% 2.9 1.4 .8 341

3.6 » /40X 3.5 1.5 3.0 36,0

3.6 8 /I 4.0% 4.2 1.5 32.3 38.0

3.6 # / 4.0% 5.1 1.6 33.5 40.%

3.6 " P 6.1 1.7 3%.9 42.7

3.6 " /408 7.3 1.7 36.3 45.3
5.0 to 6.0 e / &0% 8.8 1.8 38.5 &9.1
5.0 to 6.0 u ; 6.0% 10.5 1.9 40.8 53.2
5.0 to 6.0 " F o 6.0% 12.8 2.1 43.2 57.9
5.0 to 6.0 " /  6.0% 15.2 2.2 45.58 63.2
5.0 t0 6.0 " /  6.0% 18.2 2.3 43.6 69.1
5.0 10 6.0 ® / 6.0% 21.8 2.5 51.% 75.8
5.0 1o 6.0 " f 6.0% 26.2 2.8 54.6 83.4
5.0 to 6.0 i f 6.0% 3t1.4 2.8 57.8 92.0
5.0 tc 5.0 " / 6.0% 37.7 2.9 61.3 101.9
5.0 to 6.0 u PN - T 3 4.3 3.1 65.0 113.4
5.0 to 6.0 " PR W - 4 54.3 3.3 58.9 125.5

Estimation of incremental cost:

The incremental cost ig estimated for two phase-cut scenarioce:

{(a) Accelerated phase«out following the Action Plan under this Country
Programme;

{b} Phage-out 3in accordance with the requirementz of the Montreal
Protocol for countries sperating under paragraph 1 of Article S.



Table B continued /

(vii)

Use sector Budget H

domestic fridges and
freezers to HFC-134a.

Programmes/projects/ Brief Description Commencement/
elements Duration and expscted
reduction of
consumption
4, Project 5.4 Training of Feb & Aug 1995 | Refrig. 24,500
technicians on safety Feb & Aug 1996
measures when
opersting smmonia
refrigeration systems
in industries,
5. Project 5.5 Special technical May 1994 Foams 60,600
lecture on the
conversion of CFC-11
using foam industries
to methylene chloride
(including safety
aspects for the
workers).
Programme &
1. Pamphlet and Issuing of haif yearty | November 1593 All 32,000
Newsletter pamphiets and {lsunch pamphiet)
quarterly newsietter, March 1994
{launch
2. Public awareness newsistter]
- notices, Tv/radio/newspaper 1993-19%6 All 10,000
programmes and programmes/notices/
announcements articles/advertisement
etc. on ozone layer
issues and Zambia
Country Programme.
- press conferences For the adoption of January 1993 ALt
the Country Programme {oountry prog.}
and taunch of Ozone January 1994
Friendly Logo. {loga)
- media workshop workshop to sensitize | May 1993 All 2,000
the media.
- public lectures On the protection of 19931995 ALl 4,000
- poputer articles the ozone layer and 4,800
- industry seminars the Country Programme. 8,000
- T-shirts Selling of T-shirts Jenuary 1994 ALl
with ozone layer Ibagin
protection prints to preparations)
increase public dune 1994
awareness., (release)
INDUSTRY ACTIONS
1. Project R1 Recycling of 1995-1996 Refrig. 22,400
refrigerants.
2. Project R2 Retrofitting existing Before 2000 Refrig.
industrial
refrigeration systems
to ammonia.
3. Project R3 Retrofitting existing 1995-1996 Refrig. 40,000




Table 8:

(vi)

Summary of the progrommes, projects snd elements under the Action pian including indications
of sxpected reduction of corsumption of controlled substances and the total badget for ssch
programme, projsct or element.

| Programmes/projects/ Brief Description Commencemnent/ Use sector Bucdiget
i alements Duration arvd expected
reduction of
; congumpt fon
g GOVERNMENT ACTIONS
Programme 1
. policy Adoption of an overall | Jerwsary 1993 ALl
policy for the wgin pragarstion}
pratection of the July 1993
ozone layer. {adeption]
2. legisiation Amendment of existing Jarcary 1993 ALl
tegislastions %o {hagin prapacation)
inciude varicus laws December 1993
to gonteol srxd moniter | (adepton]
the consumption of
controlied substances.
Programee 2
1. Ozone Fund Establishment of Ozone | January 1993 ALl
Fund under the Dept.of
#atural Resources for
the implementation of
the fountry Programme.
4. Ozone Friendly Loge Designing of a logo Janary 1994 Aerosols, 300
for ozone friendly Hlauneh} refrig.,
products. foame
Programne 3
f. ODS Unit Estabiishment of an January 1993 ALL 127,000
ObS Unit under the
Pept.of Natural
Resources
Progrome 4
1. Customs coding Adoption of separats Januery 1993 184
System subheadings for each {bagin .
controlled substences | Breparstons]
and reporting to the Jarvary 1994
National Env.Councit, | limplsmentrion
2. Industry reports Reporting by each 1w &Ly
industry on the import | iPrecentonel
and use of controlied | January 1994
substances, (implesnmetation] i
H Progremme 5
| 1. Project 5.1 Upgrading of existing | 1993-19%4 Refrig.
courses on lpreparutions)
refrigeration and a/c. 1995
{ingurporation) ﬂ
2. Project 5.2 Training course for June 1993 Refrig. 82,100
refrigeration and asc | Dctober 1995
techniciang.,
3. Project 5.3 Training of customs Hay 1993 ALL 3,000
pfficers,




i. INTRODUCTION

1.1 Purposes

This Country Programme reflects the commitment of the Government of Zambia
to comply with the obligations of the Montreal Protocol on Substances that
Deplete the Ozone Layer, to which Zambia is a Party. It provides the framework
for activities to be undertaken by Zambia to achieve the reguired phase out of
ozone dapleting substances controlled under the Montreal Protocol and its London
Amendment (contralled substances) and forme the basis for reguesting assistance
from the Multilateral Fund {and the Interim Multilateral Fund} for those
activities.

The objectives of this Country Programme are:

{a) To survey, assess and analyze the situation with regard to consumption and
use pattern of the controlled substances for the years 1986, 1989, 1950
and 198%1;

{b} To record the existing institutional framework in Zambia, including
Governmental bodies and industry associations and related organizations,
as well as policy framework that are relevant to issues of ozone layer
protection and ozone depleting substances {(0DS):

{c} To analyse the possible future demands for controlled substances if no
meAsures are taken to control the consumption (unconstrained demand) and
to  eastimate the incremental cost for phasgsing out the controlled
substances;

{d) To spell out the Government strategy with regard to the phase-out of
controlled substances;

(&) To outline the Action Plan including strengthening of the institutional
capacity and capability in Zambia for phasing out the conaumption of the
controlled substances;

(£} To provide a {framework {including a budget) for the future programmes and
projects for which financial and technical sassistance from the
Multilateral Fund {and the Interim Multlilateral Fund} is sought and to
pricoritize those activities through a time mchedule for the activities:

{(g) To outline the echeme for implementing the Action Plan and for monitoring
the consumption of the controlled substances to:

(i3 engurs that the Country Programme is implemented;

{ii) enable cbeservation/evaluation of effectivenass of the implementation
of the Action Plan in reducing and phasing out the consumption and
use of the controlled substances; and

{iii) snsure compliance with the reporting requirements of the Protocol
{Article 7).

1.2 status of the Country Programme

The Country Programme was prepared between the period March—-September 1992,
and containe data and information on the consumption and use of ozone depleting
substances controlled under the Montreal Protocol and its Amendment adopted in
London in 1990 for the years 1986, 1989, 1990 and 1991. It is the first Country
Programme prepared for Zambia. No country study related to ozone depleting
subsgtances hag been carried out in Zambia previocusly by any international
organizations.



(viii}

Table 8 continued_/

#rogrammes/projects/ Brief Description Commencement / Use gector Budiget

elements Puration and expected
raduction of
consunpt ion

Project R4 Purchasing of rew Refrig.
equiipment that do not
contain CFCs or HCFs,

Project F1 Conversion of flexible | 1996

and rigid foam {submissinn of
industries from using propossis by
LFC-11 to substitutes, | Indiwtries)

TOTAL BUDGEY Government Actions: s 358,300
Industry Actions: Us & 6,062,400

GRAND TOTAL US $ 6,420,700
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survey, and to participate in and advise on the development of the Action Plan
and to review the report. The Team consisted of experts from the following
institutions: Department of Natural Resourcee (Ministry of Environment and
Natural Rescurces); National Environmental Council; Ministry of Commerce, Trade
and Industry; Ministry of Legal Affairs; Meteorclogical Department; National
Council for Scientific Research; Physics Department, Geography Department and
Department of Mechanical Engineering of the University of Zambia (UNZA); the
International Union for the Conservation of Nature (IUCN); and ICI (Zambia) Ltd.

The survey was undertaken by the National Country Programme Team under the
leadership of the Department of Natural Resources. The ataff of the Department
of Natural Resources assisted in conducting the survey. The phase-out strategy
and Action Plan were drawn up by the National Country Programme Team with
asgistance of the IE/PAC Consultant. The Department of Natural Resources reviewed
and adopted the report together with the National Country Programme Team and
recommended it for consideration and adoption by the Minister of Environment and
Natural Resources. The report was then presented by the Minister to the Cabinet
for consideration and final approval of the Government of Zambia.

It was decided that Zambia should implement the Country Programme under the
responsibility of the Department of Natural Resources, Ministry of Environment
and Natural Resources.

1.2.2 Participation in e Preparation o the Countr Programme:
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 Natural Resources, Ministry of Environment and Natural
Resources:

Took the leadership in the preparation of the Country Programme and
the survey. Directed the proceas of developing the strategy and
Action Plan and the process of review and adopticon of the report.
Developed and decided on the strategy and Action Plan with the
National Country Programme Team and with assistance from IE/PAC
Consultant; reviewed and adopted the report. The Minister, after the
adoption of the report by the Ministry, presented it to the Cabinet
for consideration and final approval. The staff of the Department
assisted in visiting the individual industries together with the
members of the National Country Programme Team to collect the
necessary data and information.

{b) National Country Programme Team:

Advised on and conducted the survey of the consumption, use, imports
and exports of the controlled substances and the products that
contain controlled substances; reviewed the results of the survey
and the analyses of data; assisted in the development of the
strategy and the Action Plan for phasing out the consumption of the
controlled substances; and reviewed the report.

(c) Industry and Environment Programme Activity Centre of UNEP (UNEP IE/PAC) ~-
Implementing Agency:

Provided the financial support and technical assistance including

agsistance in:

{i) outlining the overall strategy and plans for the preparation
of the Country Programme;
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The-survey of the consumption and use pattern of controlled substances was
conducted through various Governmental bodies and individaal
industries/companiea. The current situation in Zambia with regard to record
keeping by the Customs and Excise Department on the importation of commodities
and by the Ministry of Commerce, Trade and Industry on the existing industries
are inadequate for conducting a survey of this nature. The difficulties
encountered in conducting the survey and the likely inadeguacies of data and
information are explained wunder relevant sections. Plans for improving the
Governmental record keeping and reporting reguirement for the industries are
includad in the Action Plan for future monitoring purposes,

The possibla future demands for the controlled substances have been
analysed through which an indication of the total cust for the phase-~out of the
controlled substances was derived.

The Action Plan of Zambia to phase out the consumption and use of
controlled substances ie based on the 1991 status of consumption and use of thoee
substances. Tha Action Plan covers the period from 1993 to 1936 and it consists
of various programmés and industry projectz categorized under Government
Programmes and Industry Actions. Budget estimates have been made for the
programmes and projects for which financial and technical assistance are
ragquestad from the Multilateral Fund (Interim Multilateral Fund) for the
implementation. The timetable for the implementation of the Action Plan clearly
raeflecta the prioritization of the programme and projects.

The existing institutional framework that are ralevant to the usa of
controlled substances and the implementation of the Montreal Protocol e reviewed
and recorded. Plans are gutlined under the Action Plan for etrengthening this
framework in order to:

{iy coordinate the implementation of the Country Programme;

{ii} monitor the consumption of the controlled substances and the
exacution of the various programmes and projects for the reduction
and phase-out of the controlled substances; and

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

This Country Programme should be updated during 1996 and the updated
Country Programme should be implemanted from 1597.

1.2.1 ration and Ad on of the Programm

The Country Programme was prepared under the responsibility of the
Departmant of Natural Resources of the Ministry of Environment and Natural
Reosources with technical asgsistance of Industry and Environment Programme
Activity Centre {(IE/PAC) of the United Nations Environment Programme (UNEP) and
financial support from the Interim 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
existing policy and institutional framework with regard to the
controllied substances;

Phase II1: Analyses of data and information collected through the survey:;
development of strategy and Action Plan; identification of
programmes and projects and their pricoritization; and preparation,
review and adoption of the report on the Country Frogramme.

A National Country Programme Team was established for the purpose of
assisting the Department of Natural Resources in directing and carrying out the
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controlled substance. Until 1990, the Customa Cooperation Council’s Nomenclature
(CCONY was being used. Under the CCCN the controlled substances belong to a
general classification code for halogenatsd derivatives of hydrocarbons., Since
1991, the coding system of the Customs and Excise Department has been changed to
the Harmonized Commodity System.

In 19%0, the Cuestome Cooperation Council recommended to its member
administrations to adopt separate gub-headings for each controlled substance
listed in Annex A of the Montreal Protocol. This recommendation was made after
the Customs Cooperation Council examined and accepted the reguest of the Parties
to the Montreal Protocel to facilitate the menitoring of trade in controlled
substances by defining separate codes for each controlled substance. The separate
sub~headings are not yet included in the Harmonized System of the Customs and
Excise Department of Zambia. The Action Plan includes adjustments to the Customs
coding system to incorporate separate sub-~headings for each controlled substance.

The Customs and Excise Department is reguired t¢ report data and
information on the imports of all goode to Zambia to the Central Statistical
Office which is responsible for compiling statistical information (including
revenue from duties on imports). The Department submits a copy of the Bill of
Entry {issued by the Department upon entry of commediiies into the country) to
the Central Statistical Office on a monthly basia.

In order to facilitate future monitoring of consumption of controlled
substances and the activities under the Action Plan, it is essential that
improvements are made in record keeping by the relevant Governmental bodies. The
required improvements have been included under the Action Plan.

Gver 100 industries/companies were surveyed. Several industries that are
likely to be using heavy machinery were included in the survey because of the
possibility that they might be using carbon tetrachloride as solvent for cleaning
their machinery. Out of all the industries and companies surveyed, following 48
industries/companies indicated that they do not use controlled substances:
serosol producers (3); paint industries (3); scrap metal dndustry (1);
electronices and electrical supplies and repaire (4); metal fabricators (3)7 large
photographic laboratories (2); oil industry (1})}:; chemical and pharmacgutical
laboratories {(7); dry cleaners (2}); printing and related supplies (4); machinery
and hardware supplies and maintenance {3); construction {1); synthetic rubber
industries {(2); industrial gas industry {(1); alrcraft service (1); paper mills
{1); plastics (3)}; c¢leaning company (1l}; bitumen manufacturer (1); match
manufacturer {1); household products including edible oils (1); agro~chemical
supplier (1}; car battery manufacturer (1).

The three aerossl manufacturing companise are all producing ingecticides

and one of them is alsc producing air-freshener sprays. These are multinational
companies and have already converted froum using CFCs into hydrocarbons.

2.2 The Consumption of the Controlled Substances in 1986, 1968%, 1990 and 1991

Zambkia does not produce or export any controlled substances, but imports
CFCe {CFC~11, 12 and 115 only} for servicing refrigerators and ailr-conditioners,
as well as for production of foams. No halons are imported as bulk chemicals.

No importation or use of methyl chloroform as bulk chemicals has been
found. One industry said that it imports and uses a small amount of carbon
tetrachloride (sea sub-assction 2.2.1 below}. Various industries that are using
solvents were surveyed but those industries stated that they are not using
controlled subatance solvents (as bulk chemicals). A few of the electronic repair
workshops and the airport is uging small quantities of imported sprays containing
CPCs (e.g. CFC=113) for cleaning purposes.
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-  (ii) conducting 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 phass-ocut of
the controlled substances; and
{v}) the preparation of the report.

1.2.3 Scurces of Data and Information

Both governmental bodies and private industries/companies cooperated and
supported the survey by providing the necegsary data and information for the
gurvey. The hodige that provided data and information are ag follows:

Governmental bodies:

(a) Minigtry of Commerce, Trade and Industry:
-provided information on the industries that use controlled
substances as well as on policies and regulations that affect trade
and industries;

{b} Central Statistical Office:
provided information on the importation of controlled substances and
products containing controlled substances ag well as data on GNP,
GDP and population;

(c) Ministry of Home Affairs, Traffic Statistics Section:
provided information on vehicles, ships and aircrafts;

E 1% :

Individual industries and companiea:
provided data on the consumption and usa o©of the controlled
substances in their own companies. (A full list of names and
addresgsses, including the names of coentact persons, ¢f the rslevant
industries and companies is attached as Annex I to this report.}

2. CONSUMPTION AND USE OF CONTROLLED SUBSTANCES
Z2.1

In Zambis, the industries are concentrated along the central line of rail
from Livingstone to Copperbelt. The cities and towns in which survey was carried
out include: Lusaka, Kafue, Kabwe, Ndola, Kitwe, Luanshya, Chingola, Mufulira and
Ralulushi.

Moet of the data and information were cocllected through direct contacts
with the relevant industries/companies. From the Register of Companies and
Business Names compiled by the Ministry of Commerce, Trade and Industry,
industries/companies that could be dealing with controlled substances were
selected and each of them was surveyed. Bascaupse the Reglster of Companies and
Business Names only states the names of the companies and does not include a
description of the functions or the matarials being imported or used by the
industry/company, it is likely that some of the companies that deal with
controlled subsatances, especially the small companies, were not identified hence
excluded from the survey.

The record keeping by the Customs and Excise Department on the importation
of controlled substances is currently inadeguate to allow monitoring of each



Tabte 1 - Lorsumption, calculated consumption amd calculated per capita consumption of controlled
substances in 1584, 1989, 1990 and 1991
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It should be noted that many of the importers of CFCs are experiencing
difficulties in obtaining these substances in the international market and the
prices are rising. One of the main local distributors of CFCs indicated that the
CFC refrigerants are becoming too expensive for some consumers. Some ownere of
domestic refrigerators as well as industrial cold stores and cold rooms can
hardly afford to have their refrigeration equipment serviced for refilling
refrigerants. Due to the high prices of CFCs the servicing workshops are careful
not to waste the gases.

The consumption and calculated consumption for the years 1986, 1%8%, 15%0
and 1991 of each of the controlled substances liated in Annex A of the Montreal
Frotocol and Annex B of the Amendmant to the Protocel are shown in Table 1. The
Table also includes population data and calculated per capita consumption for
aach of the four years.

Tablea A.1l - A.4 in Rnnex II of this report shows the production, imports,
exports and consumption for the four years, respectively, in the form that is
ready for submiseion to the Ozone Secretariat for the purpose of fulfilling the
reporting requirements under Article 7 of the Montreal Protocol.

In accordangs with the definition of consumption under the MHontreal
Protocol, consumption shown for each year is production plus imports minus
exports. In the case of CPFC-12, relatively large consumption odcura svery two
years. The reason is that one of the main distributore of CFC~12 imports the
substance every two years.

As mentioned under section 1.2 (Statua of the Country Programme: and in
section 2.1 (The Survey and the Current Situation with Regard to Monitoring and
Record Keeping) the existing data and records kept by the Customs and Excise
Department and the Ministry of Commerce, Trade and Industry were inadeguate for
conducting the survey in a comprehensive manner. It is likely that not all
industries/companies importing/using coontrolled substances were identified,
hence, the consumption data may be an underestimate of the true consumption. It
in difficult to asgess the extent of the underestimate.

Some carbon tetrachleoride is imported. The data from the Central
Statistical Office show that carbon tetrachloride ig classified under a code that
is defined as ‘carbon tetrachloride and others’. Only one company lmporting small
gquantities of carbon tetrachloeride wap identified. It is suspected that other
industries are also importing/using the gubstance.

2.2.2

Pigures l1.1. =~ 1.4 show, for the years 1986, 198%, 1990 and 1991,
respactively, the percentages of total consumption of the imported bulk
chemicals, consumed by each use sector,

o r B air-condi ng se 3

All tha CFC-12 imported ars used by servicing workshops to refill
refrigerator saystems and air-conditioners {(both stationary and automotive).
Negligible gquantitiss of R-500 (containing 73.8% CPC~12 by weight) were imported
in 1388, 1989, 1%%0 and 19%91.

In 1986, 1989, 1990 and 1%91, the percentages of the total import of CFC-11
that were used under the refrigeraticn and air-conditioning sector {(for servicing
and/or refilling refrigeration and air-conditioning systems) were 19% (1 Tonne},
37% (1.4 Tonnes), 32% {1 Tonne) and 43% (1.3 Tonnes), respectively.
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Very minor quantities of CFC-11% are imported as part of a refrigerant
mixture R~502. Out of the total consumption of controlled substances as
rafrigerante, CFC-115% constituted approximately 1% in each of the four years.

Foams sectox:

There are two foam manufacturing companies using CFC-11., In 1986, 1989,
1990 and 1991, the percentages of the total imported CFC-1]l that were used for
manufacture of foam were 81% (4.5 Tonnea), 63% (2.3 Tonnesj, 68% (4.1 Tonnes) and
57% (1.7 Tennes), respectively.

2.2.3 Produgts Containing Controlled Substances

In Zambia, there is one manufacturer of refrigeration equipment such as
display cases, chillers for bar counters, freezere, coolers and mortuary units.
The squipment are manufactured when orders are received, however, the quantities
of wunites manufactured are very small. The prices of locally manufactured
equipment are not much lower than the imported equipment since parts are imported
and import duties are high, With little exception, the demand for refrigerator
systems are met through import. Similarly, all ajr-coenditioning aystems
{stationary and mobile} and fire extinguishers systems {(fixed and portable} are
not manufactured in Zambia but imported.

Foam producte (mattressees, cushions, etc.)} are produced in the country and
moat of the demand for thess products are met through local production. Small
gquantities of rigid foams used for building insulation panels are alsc locally
produced. The three asrosol spray manufacturers have already substituted tha use
cf CFCs with hydrocarbons. Cosmetic aercsols that are liksly tc be containing
controlled substances are imported. Import figures for the foam products and
aerosols could not be obtalned.

Eptimates of the numbers of wvarious equipment containing controlled
substances that are currently in cperation in Zambia have been made. These
estimates are shown in Table 2 which also showe the type of controlled subetances
contained in each category of equipment and approximation of the total quantity
of the controlled substances contained per edquipment for each category of
products.

Only limited data on annual impertation of products containing contreolled
substances could be cobtained. Available data on the quantities of products
imported, and their main source countries are indicated below in connection with
general information on each type of products being used in Zambia.

Domestic refrigerators and freezere are considered to be luxury items,
hence the duty for these equipment is high at 50% on top of which sales tax of
20% is charged. Hence, refrigerators are expensive. Current prices of domestic
refrigerators range between 100,000 and 250,000 Kwachas {US § 500 - 1,250}). Only
high incowme earners are able to afford buying such equipment. (N.B. In 1991 there
were approximately 360,000 people in the formal sector employment.) Several
offices are alsc eaquipped with domestic refrigerators. An estimated number of
180,000 to 220,000 domestic refrigerators and freezers exist in Zambia.

The importation of domestic refrigerators and fresezers in 1986, 1989 and
1990 were approximately 17,500, 14,500 and 11,000, respectively. The main source
countries include United Kingdom, South Africa, Italy and Japan.

In Zambia, a refrigerator ie usually a life~time investment. Some
refrigerators from late 1960’8 are still in operation. However, dus to occasional
power surges and fluctuations in the electric power supply. the average life time



Figure 1.1 1986 Consumption of Controlled substances by end-use
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found. The uss of halon fire extinguishers is uncommon because halons are
expansive. There seems to be no fixed halon fire sxtinguisher systems. Only one
company Belling fire extinguishers imports 1.5kyg portable fire extinguisher units
containing halons among other fire extinguishere (carbon dioxide, foam and
powder). The halon fire extinguishers are scld to varicus small gcale users. The
usars that were identified include:

(1) a number of fire brigade services under the City Councile in various
regions had locally bought some portable units of halon fire
extinguishers in the mid 1980's but they now resort to non~halon

extinguishers;

(i1} Zambia Airways and Roan Alr {(Zambian airline company} for their
aircrafts;

(iii) the national aizrports; and

(iv) cosmatic industry (multinational}.

It is posaible that halon firea extinguishers are being directly imported
and used for military purpcses. However, data could not be obtained from these
sources.

Impartation of portable units of halon fire extinguishers in 1986, 1939,
1920 and 1991 were 1,010, 320, 323 and 302, respectively.

Table 2.1 Estimation of the nurbers of exiipment containing controllied substances that are currently in
aperation in the country

OQUARTITY IN CONTROLLED SUBSTANCE ESTIMATED TOTAL
OPERATION CONTAINED CONTENT OF CONTROLLED
SUBSTANCES (Tornes)
— — e
(&3 REFRIGERATI{ON AND AIR-COMDITIONING SYSTEMS
e )
ﬁ domestic refrigerators and 180,000 - 220,000 ¢FC-12 3z - 36
freszers
conmercial refrigerators 300 - 500 CFC-12 0.2 - 0.3
cold stores/rooms 1,000 - 1,200 CFC-127(HCFL-22) ?
refrigerated trucks 5¢ {HCFL-22)3/CFC-12 7
sutomotive a/c 2,006 - 4,000 CFC-12 1 -2
—— ——
(8} FIRE EXTINGUISHERS (HALONS)

2.3.1 The Economy

Copper has been the backbone of Zambia’s economy for many years, accounting
for approximately 9%0% of the ¢ountry’s sxport earnings and providing more than
0% of the Government’'s revenues. Until about 1970, the GDP inecreased &t an
annual rate of around 13% as a gesult of increased copper ocutput and rising
prices of copper in the world market. However, in 1974 the world market price of
copper fell and with it the GDP growth rate.
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of & compressor is estimated to be 6~8 years. The importation of compreasors is
therefore high. 7,000 - 10,000 domestic refrigerator and freezer comprogsscors wore
imported each year in 1589 and 1990,
Medium to large size refrigeration systems:

The medium to large eize refrigeration systems comprising commercial,
industrial and transport refrigeration equipment found in Zambia include:

(i} Gpen~top freezers, chillers, coolsrs and refrigerated display cases
in shops and stores which use CFC~12 as refrigerant;
{ii) Cold storage/rooms, freezer rooms and chillers in dairy, meat, food,

beverage, fisheries, and shoe making industriee; stores;
restaurants; hotels; and farms. The dominant refrigerant is CFC-12,
Excepticns that use ammonia refrigerants include cold storage in
fisheries and cold storage company and refrigeration systems in the
dairy industry. The most common type of cold rooms are the ones that
are 95m x 9m in size. Almoat every farmer owna one cold storage/room;

{iii) An estimated total of 50 refrigerated trucks are owned by fisharies,
foods and meat industries, farms and transport companiss. Most of
these trucks use HCFC-22 as refrigerant;

{iv) Each of the four exiasting fisherjies have blast freezers of
approximately 20 tonnes capacity, using ammonia refrigerant;

(v} mobile air coolers which use CFC-12 or HCFC-22 for cooling
airplanes.

{vi) An estimated 200 units of ice-making machines, some of which uee
CFC-12 and others use HCFC-22. There are about 6 ice-making industry
in Zambia.

ve «~conditionears:

More recently, automobiles are imported with air«conditioners. It is
astimated that 3-5% of the cars that are currently running in Zambia have air-
conditioners. All the automotive air-conditioners contain CFC-12. There are an
gstimated number of 70,000 cars running in Zambia. Hence there are an estimated
2000 - 4000 automotive air-conditioners.

The business of importing automotive air-conditioning wuanits for
installation does not seem to eéxist in Zambia. The car dealers and motor garages
sometimes undertake to replace the already-fitted air-conditioners that break
down. Refilling of the car air-conditioners are done by refrigeration and air-
conditioning sarvicing workshops and some motor garages.

Ce a - it :

Almost all the air-conditioning equipment found in Zambis use HCFC-22 as
refrigerant. Thers are some large central air-~conditioning systems that are using
CFC-12. Since HCPFCs are not vet controlled under the Montreal Protocol, this
Country Programme doas not discuss the consumption of HCFCa. However, future
monitsring as stated under the action plan will also reguire reporting by the
induatries on use of HOFCs.

Asrosols:
Inpecticides and air fresheners are produced locally by three multinational

companies. During mid to late 19808 these companies switched from using CFCs to

hydrocarbons. Cosmetic aercsols are being imported and these are likely to be
containing CFCs.

Halon fire sxtinguishers:

Only a very limited use of portable halon fire extinguishers have baeen



Bagic Assumptions:

The future demand for the controlled subatances is estimated agspuming that
the Montreal Protocoel did not exist. The estimation of the unconatrained demand
i8 baged on the assumption that the GDPF growth rate will follow the optimistic
prediction as stated in the sub—section above {2.3.1 The Economy}. The population
growth rate taken is the 1980 to 1990 growth rate of 3.2%.

Zambia consumes CFC~11, CFC~12, CFC-11% and carbon tetrachloride. CFC-11%
has not been included in the estimation of the unconstrained demand because the
cenpumption is very small {(between 0.1 and G.2 Tonnes in 198&, 1989, 1930 and
1991} and refrigeration egquipment using R-502 (which containa CFC~115) is very
untommon. It is assumed that the growth in demand for such equipment will not be
significant. Due to lack of adeguate data on carbon tetrachloride, this substance
has not bsen included in the analyses.

Rt present, there is no indication that any new industries which would use
controllied substances will be established in Zambia.

Projection of demand of each controlled substance:

CFC~12 is uaed entirely for refilling and servicing refrigeration and air-
conditioning equipment. The import of the CFC-=1Z shows & biennial fluctuation due
to the fact that one of the major importer and distributor of the substances
imports CFC~12 on a blennial basis. Estimations of the amounts of CFC~12 used in
each aub-sactor in 1991 are:

Domestic refrigeration: 8 Tonnes

Commercial refrigeration: 2 Tonnes

Cold storage and other industrial refrigeration: 10~15 Tonnes
Autometive Air—ceonditioning: 3-6 Tonnes

Although information from some larger refrigeration and air-conditioning
gervicing companies indicated that 10-20% increase in consumption of CFC-12 could
be expected, part of the reason is that CFCs are becoming expensive, and driving
gsome of the smaller workshops out of business. The predicted increase in demand
for servicing therefore largely reflects increased market shares.

If the average populationn growth rate between 1980 and 19%0 of 3.2%
persists, the GDP per capita will only show a small improvement even with the
optimiatic prediction of the GDP growth rate. Therefore, it is assumed that the
increage in demand for the CFC-12 will follow tlosely the GDP growth rate. This

impijies that the ratio of refrigeration egquipment to population would increase
slightly.

3.0% growth rate in CFC-12 consumption is assumed for yeare 1992 to 1994,
4% for the vearse 1995 to 2000 and 5% for the years 2000 to 2010. The consumption
in 1991 for the purpose of calculating the unconstrained demand is taken as the
average consumption for the years 1990 and 1991 ({27.3 Tonnes}. With these
aspumptions the consumption of CFC-12 in the years 2000 and 2010 would be 37.7
and 71.6 Tonnes, respectively {see Table 2.2 below}.

CPC~11 is primarily used by two foam manufacturers to produce flexible foam
mainly for mattresses and furniture and some rigid foam. The consumption of CFC-
11 is esmall and declining (in 1986, 1989, 1990 and 1991, 4.5, 2.3, 2.1 and 1.7
Tonnes, respectively). It is assumed that the decline is due to the esonomic
recession, Another agssumption made is that the growth in the demand for the foam
products will increase at a faster rate than tha GDP growth rate largely because
the market is likely to be far from saturated and the foam products are
relatively easy to afford with improvement in the economy. The average growth
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The-general recession in the industrialized countriees hase also affectad
Zambia‘’s economy. Change# in technology has alsoc led to decrease in demand for
copper in the developed countries and the cost of manufactured gooda, especially
equipment and their spare partsg have increased considerakbly. The decreasaed sxport
sarning of Zambia has widened the foreign exchange gap and the countries external
debt im now at around US § 7 billicn.

The annual GDP growth rate from 1986 to 1991 has baen as follows:

1886&: a.7
1%87:
1588
1i989: -
18%0: -
1991 : -

»

= O T
o b O w3

-
-
-
.

The positive growth rate recorded in 1587 and 1988 was the result of a
launch of New Economic Recovery Programmé in 1987. The theme of the Programme was
‘Growth from our Own Rescurces’ representing the country's commitment towards
self-reliance in all areas of development. However, the positive growth rate was
short lived. In 1989 the Government launched the Fourth National Development Plan
{FNDP) which is in effect until 1993, The FNDP reiterates the and bujilds upon the
Economic Recovery Programme. All the development plans prioritize the following:

- rural development, emphasizing expansion of tha production base
agriculture, promotion of village and small scale industries, and the
creation of infra~gtructural and extension facilities to benefit
subsistence producers and small acale farmers;

- promotion of industrial production based on local materials;

- raduction of the disparities in the level of income betwsen rural and
urban sectors;

~ expansion of educational facilities both in quantity and gquality;

adoption of more labour intensive technologies to generate employment;

- target GDP of over 5% in real GDP with reasonable price stability.

The FNDP generated two major economic policy documents: the Economic and
Financial Policy Framework (EFPF}, 198%-1993 and the Public Investment Programma
(PIP}, 1989~1993. The cbjectives of highest priority under the FNDP ars: to
increase growth in non-metal sectors prowmoting non-traditional exports and to
reduce inflation by combined fiscal and monetary measures.

The Zambian economy is expected to continue being influenced by the
development in the international economy. Decline in copper prices and a
reduction in copper cutput is anticipated in the immediate future. The Government
of Zambia faces the challenge of stablilising the economy, especially to control
inflatjion and create job opportunities. With the firm commitment to continue
implementing the economic reforms, an assured flow of external assistance is
axpacted for closing the financing gap. The Government is undertaking to
rehabilitats and maintain the existing social and economic infrastructures that
deteriorated over the past decade. Various measures including structural
adjustmant policies are alac being implemanted to atimulate investmenta. Increase
in the number of investments including foreign lnvestments are expected from this
§car. The optimistic rate of GOP growth until the year 2010 ia predicted as

ollows:

1992 1.2 to 2.0%
1993: 3.0 to 1.5%
1994: 3.6%

2000: 5.0 to 6.0% up to year 2010
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Tebie 2.2 . Summary of the vesrly predicted consumption following the uconstrained demand
e S ——
Yeur GDP Growth Assumed Growth Rates CFC-11 CFC-11 EFC-12 Total
Rate foam / refrigerant (foam) (refrig.) Congump. Consump.
Consump, Lonsump.
§ ioa +1.8 1.7 1.3 27.3 30.3 ;
i 1992 1.2 to 2.0 0% / 3.0% 2.0 1.3 28.1 3.4
1993 3.0 1o 3.5 " /  3.0% 2.5 1.4 29.0 32.9
1994 . 3 " PR > 3 2.9 1.4 2.3 S
1995 3.6 " 7 4.0% 3.5 1.5 31.0 3.6
1956 3.6 " i a0 4,2 1.5 32.3 8.0 l
! 1997 1.6 “ PR 1. 4 5.1 1.6 33.8 403
l 1998 1.é ﬂ PR 9 4 &.1 1.7 24.9 42.7
1999 3.6 u /40X 7.3 1.7 36.3 45,3
: 2000 5.0 t0 6.0 t !/ 5.0X 8.8 1.8 38.5 4.1
\ 2001 5.0 to 6,0 “ /  6.0% 18.5 1.9 40,8 53.2
2002 5.0 to 6.0 " /60X 12.6 2.1 43.2 57.9
‘ 2003 5.0 to 6.0 " 7 &.0% 15.2 2.2 4%.8 63.2
‘ 2004 5.8 to 6.0 " PR 1 3 18.2 2.3 48.6 69.1%
_ 2008 5.0 to 6.0 A 7 &.0% 21.8 2.5 51.% 75.8
! 2008 5.0 te 6.0 " 7 608 28.2 2.6 $4.8 3.4
i 2007 5.0 to 4.0 “ /  6.0% 31.4 2.8 7.8 92.0
! 2008 5.0 to 6.0 " /i 6.0% 37.7 2.9 81.3 101.9
: 200¢ 5.0 to 8.0 & AN - 4 45,3 3.3 5.0 $131.4
; 2010 5.0 to 6.0 “* i &.0% 54.3 3.3 68.9 126.5
me g e ——
2.3.3 Egtimation o ental cost hase-gut of led
substances

Incremental coasts are estimated for two different scenarios:

{a) Ac¢elarated phase-out through the implementation of this Country Programme
which targets the phase-out at year 2000. The incremental ocosts are
estimated based on the planned activities under the Actien Plan.

(b} Phase-out in the year 2010 in accordance with the regquirements of the
Montreal Protocol for countries operating under paragraph 1 of Article 5.
(Freeze at 1995-1997 level by 199%; 50% reduction by 2005; B85% reduction
by 2007; Complete phase~put by 2010}. The consumption of the controclled
substances is assumed to follow the maximum allowable consumption.

Ko standard method hae yet been defined for estimating the incremental
costs to be incurred by Article 5 countries in phasing-out the consumption of
cantrolled substances. There are considerable uncertainties associated with
regard to e.g. what coste should or should not be interpreted or included as
incremental cost; the varicus costs asscociated with substitute chemicals and
alternative technologies; and timing, <¢osts and intensity o¢f the varicus
activities {including training, public awareness and institutional strengthening}
that are needed to effectuate the phase ocut. The incremental cost estimation ia
therefore dependent upon the assumptions made which differ for svery country
study/programme.

The method used in the attempt to estimate the incremental coste for Zambia
is s simple one, based on several simplistic assumptions. The eatimation of the
incremental cosets 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 incremental costs do not
indicate the coets of the Action Plan.

Basic apsumptions in this analysis that apply to all the use sectors are:
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rate of the CFC-1l consumption in the foam production is assumed to be 20%.
Tharefore, the consumption of CFC-11 in the foam production ig estimated to be
8.8 and 54 Tonnes in the yeara 2000 and 2010, respectively.

These estimated future consumptions are still lower as compared with the
CFC-11 consumption in Ghana where in 1990, 55 Tonnes of CFC-11 was consumed by
three manufacturers of foam products. Since thaen, one company switched to using
methylene chloride, If this company had not undergone conversion the consumption
of CFC-11 is estimated to have been more than 100 Tonnes in 19%1 and about 150
Tonnes in 1992, It ghould be noted that the population of Ghana is twice that of
Zambia and the GDP growth rate since 1983 has been about 5%. The use pattern of
the controlled substances is similar in the two countriea. A typlical flexible
foam producing industry in a developing country has the capacity to use 100 to
150 Tonnes of CFC~11.

CPC~11 is also belng used in Zambia for servicing refrigeration and Air-
conditioning equipment, mainly for c¢leaning the eguipment. The consumption of
CFRC~1]1 under the refrigeration and air-conditioning sectorwere 1, 1.4, 1 and 1.3
Tennes in 1986, 198%, 1990 and 19%1, respectively. The growth in the consumption
is assumed Lo grow at the same pace as the CFC-12 growth: 3.0% for years 1392 to
1994, 4% for the vears 1995 to 2000 and 6% for the ysars 2000 to 2010, Thereforae,
the consumption of CFC~1l in the refrigeration and air-conditioning sector in the
vears 2000 and 2010 would be 1.8 and 3.4 Tonnes, resgpectively.

The total CFC-1l consumption for the years 2000 and 2010 are estimated to
be 10.6 and 57.4 Tonnes, respectively (see Tabla 2.2 below).

The total unconstrained demand for the controlled substances in the years
2000 and 2010 are caloulated o be 48.3 and 129 Tonnes, regpectively. Figure 2.3
below shows graphically the future unconstrained demand for the controlled
subgtances.

Figure 2.1 Graph showing the unconstrained demand for each controlled substance up to yesr 2010
150-
Consumption -
in 100
Torves - tre-1
50~

B LFC-i2




Foams sector:

Under the Industry Actions, the foam producing industries are given the
opportunity to chocse an appropriate substitute or alternative. Conversion should
occur before the year 2000 when the importation of controlled substances will be
banned., A special technical workshop and a study visit for the foam industries
is planned to be organized in 1993. Through the workshop the industries will be
informed of the existing and emerging substitute chemicals and alternative
technologies for blowing foams and receive advice on the poseible conversions for
their industries. The workshop will ba feollowed by & study visit tc some of ths
foam industries abroad that have undsrgone conversions.

For the production of fiexible foam, the two conversion options that do not
involve uss of HCFCs and are relatively cheap and simple are substitution to
methylene chloride and elimination of the blowing agent altogether. Using CFC-11
ae auxiliary blowing agent enables production of low density foams of 21kg per
cublic meteyr and balow.

Methylane chloride is currently the commonly used substitute for CFO-11.
It is substancially cheaper than CFC-11 {methylene chloride is approximately 20%
of CFC~11 price) and less of it is required as foam blowing agent as compared
with CPC-11. Methylene chloride also enables production of low denaity foams and
it is basically a drop-in substitute for CFC~1l. Hence, adequately~functioning
CPC=~1ll-using equipment need not undergo retrofit. However, methylens chloride is
toxic and a possible carcinogen. QOccupational health safety measures must be
taken when using methylene chloride. The required safety measures auch as
adequate ventilation eystems and protective clothing may involve substantial
capital investment.

When auxiliary blowing agent iz eliminated from foam production, the scle
blowing agent becomes the CO2 produced through reaction between lsocyvanate
{material that constitutes the foam} and water. Without the auxiliary blowing
agent, low density foam cannot be produced without high risk of isocyanate
catching fire. However, it is possible to produce foam of density 22kg per cubic
metar without much fire risk. Since high density foam would reguire more
isocyanate, the cost of foam production may increase. However, some part of the
cost can be compansated by elimination of the auxiliary blowing agent and selling
foam producsts that are denser but less thick.

For the purpcse of estimating the incremental cost for the phase-out, it
is assumed that the foam manufacturers will convert to using methylene chloride.
Experience from large flexible foam factories in developed countries indicate
that convarsion toc methylena chloride has led to coet savings. Although this may
not necegssarily be true for smaller scale factories in developing countries, it
is assumed that the incremental cost is zero.

Ag for the manufacture of building insulation panels, there is not yet a
non—HCFC substitute that enables manufacture of foams with ag good an insulation
effect a8 foams blown with CFC-1l. The mamufacture of rigid foams in Zambia is

currently very small. The incremental cost for the conversion of rigid foam has
not been included.

Refrigeraticn and air-conditioning sector:

The Government will encourage the use of HFC-l34a equipment which are
predicted to be widely available in the international market from around 19%5.
The price of a domestic refrigerator using HFC-134a is expected to be 10-20% more
expensive than the CFC-12-using refrigeratoy. The Report of the Technical Options
Committee on Refrigeration and Air-conditioning states that the extra costs on
the HFC~134a equipment should gradually disappear in about § years time. For the
eatimation of the incremental costs it is assumed that the price of HUF~134a
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- Tha consumption of the controlled substances will increase according to
the predicted uncongtrained demand until control is effected according to
the Action Plan or the Montreal Protocel control measursa.

~ The controlled substances will be &vailable in sufficient gquantities at
constant prices.

- ‘Tha estimates of the incremental coste are based on 19931-1992 prices.

- A real discount rate of 10% has been used to calculate the present 19952
valus of the coste. Both discounted and undiscounted figures ars given.

The phase-out activities and the sector-specific assumptions are briefly
described for each use mector as wall as for the Government Acticns. Under each
uge sector, the descripticong of the activities and assumptions is followed by
analyses of the intremental costs that correspond to the two scenariocs.

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

Figure 2.2 Sraph showing the expected consupption of the controlied substances under the atcelerated phase
oyt scenario (maximum consumption under the Action Plan}

150~
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Figure 2.3 Graph showing the expectad consumption of the controlled substances under the Montreal Protocol
phase-out scenaric {maximum allossble consumption)
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cheaper. It is assumed that the cheaper operational cost would offget the
investment regquired for the retrofit.

Ret

(a)

(b)

The incremental cost for phasing out CFC-12 consists of following elemants:

tin commercia erato
Accelerated phase-outb:

Estimated incremental cost: undiscounted: us § 273,000
discounted: Us § 146,162

The average cost to the owners of commercial refrigeration equipment for
retrofitting the equipment is taken to be US § 500. It is assumed that all
the existing units will eventually be retrofitted, therefore, cost of
early retirement/replacement of commercial refrigeratore is not included
in the calculations of the incremental costs.

From 1995 onwards the purchasing of new HPFC«134a eguipment should begin
and the ban on the importation of CFC-12 equipment will be effectad in
1997. For the commercial refrigeratorg, the number sstimated to have been
in operation in Zambia (in 1991) is $00. The number ig assumed to increase
at the pame rate as the growth rate for refrigerants (i.e. closely
following the GDP growth rate). Hence, in 1988 there would be
approximately 591 units of equipment. Out of the 91 units newly acquired
gince 1991, 50% (i.e. 45 unite) is assumed to be HFC-134a egquipment. The
total number of CFC-12 equipment that will be retrofitted is therefore
546.

It ia assumed that the retrofitting would start in 1995 at yearly rate
assumed ag below until year 2000. The corresponding annual cost for
retrofitting is alsc shown:

Year % and no. of equip. cost digcounted
retrofitted us $ coat US §
199% 5% 28 14,000 10,851%
1996 10% 52 26,000 17,759
1997 15% 70 35,000 21,732
1998 20% BO 40,000 22,579
1999 30% 95 47,500 24,376
2000 50% 110 55,000 25,658
2001 therem 111 55,500 23,838
TOTAL 546 273,000 146,182

Phase-out in accordance with the Montreal Protocol:

Estimated incremental cost: undiscounted: us § 320,000
discounted: Us § 112,880

Business will continue as usual until 1999 when the consumption of CFC-12
would have to be frozen at 19%5-19%97 average level. By 1998 the number of
units of commercial refrigerators in Zamblia is estimated to increase to
640,

It is aepumed that from 1999 the imports of CFC-12 commercial
refrigerators would stop because the CPC-12 import will have to be
restricted. However, limited amounts of CPC-12 will continue to be
imported for servicing the equipment until the year 2010.

The retrofitting is assumed to occur during the whole pericd of phase out,
i.e between 1999 and 2009 {(inclusive). The yearly rate at which the
retrofit would oceur have been assumed as below. The associated costr for
retrofit is alsoc shown:
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egquipment will remain constant at the level that is 10% more expensive than the
CFC~12 equipment for 5 years (until the year 2000). Thersafter, the HFC-134a
egquipment and CFC~12 sguipment is assumed to be the same price,

Tha issue of energy consumption of the various eguipmant have not been
taken into account, With regard to HFC~134a equipment, energy efficlency as
compared with CFC-12 equipment ie uncertain. In some experimental cases, the
energy efficiency was shown to improves while in other cases opposite was
indicated. Any change in snergy efficiency when industrial refrigeration systems
are convearted tc ammonia has not been taken into account.

The higher cost of HFC~134a and lubricant oil for servicing has not been
included in the estimatien of incremantal costs. HFC-134a is currently &t least
§ times as expensive as CFC=12 (HFC-134a: approximately US § 20 per kg as
compared with CFC-12: approximately US § 3 par kg), but less of it is necessary
for the new equipment using HFC~134a. It is also difficult to predict how the
caost of BFC-134a would change over the years. Some of the costs will also be
recovered through recovery and recycling.

The estimated increase in the stock of various types of refrigeration
equipmant following the unconatrained demand is shown in Table 2.3 below. The
increase in the atock of domestie refrigeration equipment is likely to be an
underestimate when compared with actual trands in import for the years 1986, 1989
and 1990 (see sub-#section 2.2.3, Products Containing Controlled Substances).

Yable 2.3 Summary of the yesrly predicted stock of refrigeration equipment foliowing the unconstrained
demard
¥ear GOP Grawth Assumed Domestic Commercial Coid
Rate Growth Rate Refrig. Refrig, storage
for
refrigeration
oo i pment
-1.8 220,000 500 1,000
1.2 t0 2.0 I.0% 226,600 518 1,036
3.0 to 3.5 J.ox 233,398 531 1,061
3.6 3.0% 240,400 847 1,003
3.6 4. 0% 250,015 549 1,137
1.6 4.0% 260,047 Ficdl 1,182
3.4 4.0% 270,418 615 1,230
3¢ 4.0% 281,234 5460 1,279
3.8 4.0% 292,484 665 +,330
5.0 to 6.0 6.0% 314,033 To5 1,410
5.0 to 4.0 6.0% 228,635 %67 1,49%
5.0 te 6.0 §6.0% 348,353 e 1,584
5.0 te 6.0 6.0% 360,254 840 1,679
5.0 te 6.0 6.9% 301,409 90 1,780
5.0 to 6.0 6.0% 416,894 P4l 1,884
5.0 to 4.0 6.0 439,787 1,000 2,000
5.0 to 4.0 6.0% #6174 1,060 2, 1%
.0 to 6.0 6.0% #9518 1,124 2,247
5.0 to 6.0 6.0% 523,794 1,191 2,54
5.0 to 6.4 6.0% 555,221 1,362 2,524
e —

The retrofitting of industrial refrigeration has not been included in the
analyses of incremental coste. It is assumed that these squipment will be
retrofitted to use ammonia as refrigerant and that although scme capital
investment will be required for the retrofit, the operational cost would be
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Accelerated phasa-out:

Estimated incremental cost: undiscounted:

digcounted:

Us § 5,625,072
UE § 3,498,343

The average price of a domestic refrigeration equipment is taken to be US
§ 600. The price of such an eguipment t¢ A consumer would be US § 1,080
{after 50% import duty and 20% asales tax on top).

The average price of a HFC-134a domeatic refrigeration equipmant is
assumed to be 10% more expensive, i.e., US § 660 {(until beginning of 2000).
The price of auch an eguipment to a consumer would be US § 1,188,

The incremental ¢ost to a consumer for purchasing & HFC~134a esquipment is
thereore, estimated to be 1,188 - 1,080 = US § 108.

It is assumed that all the refrigeration eguipment imported from 159%%
onwards will be HFC~134a equipment.

The number of domestic rafrigeration eguipment that would be imported
annually from 19%5 to 1999 {(inclusive)} and the incremental cost to the
consumers for purchasing the HFC~134a equipment is egtimated to be:

year no of equipment cost discounted
us § coat US §
1995 9,616 1,038,528 780,262
1996 10,001 1,080,108 737,729
1597 10,401 1,123,308 697,486
1598 10,816 1,168,128 659,378
1599 11,280 1,215,000 623,488
TOTAL: 52,084 5,625,072 3,494,343

Phasa-cut in accordance with the Montreal Protocol:

Estimated incremental coet: undiscounted:

discounted:

s 5 0
Ug 8 0O

The importation of CFC~12 eguipment is estimated to stop in 1999 when the
consumption of controlled substances must be frozen at 19%95-1997 average
level. The demand is assumed to be met by HFC-134a equipment. Estimated
total number of HFC~l134a equipment to be imported from 2000 to 2010 is
245,188, but from the year 2000 the cost of HFC-134a ie aspumed tec be the
same as the coat of a C¥FC~12 equipment Hence, incremental cost would be 0.

Accelerated phase-out

Eatimated incremental cost: undiscounted:

discounted:

Us § 10%,408,000
UE § 47,110,378

In Zambis, a life time of a domestic refrigerator is estimated to be 20-2%
yearg, with wcompressor replacement oeccurring onee every 8 years on
average. Tha current oogt to a consumer for having a compressor replaced
is approximately US § 100. The average cost of a domestic refrigeration
equipment is assumed to be Us § 1060.

For the purpcse of estimation of incremental ecosts, the lifetime of a
fridge is assumed to be 24 vears with compressor replacment occuring twice
during the life time. Hence, the total investmant cost to a consumer would
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Year % and no. of equip. cost discounted
retrofitted Us § cost US §
1999 5% 32 16,000 8,211
2000 10% Bl 30,500 14,229
2001 15% 83 41,500 17,601
2002 20% 23 46,500 17,928
2003 258% 93 46,500 16,298
2004 30% 84 42,000 13,383
2008 s 68 34,000 9,849
2006  40% 50 25,000 6,584
2007 50% 38 19,000 4,549
2008 50% 19 9,500 2,088
2009  therest 19 9,500 1,880
TOTAL 640 320,000 112,880

jgher copts to the consumers for purchasing
: r HCFCa

Accelerated phase-out

Estimated incremental cost: undigcounted: Us § 29,500
discounted: Us § 18,352

The average cost of & commercial refrigeration equipment containing CFC-12
is taken to be US § 5000. HFC-1l34a equipment is assumed to be 5% more
expensive than CFC~12 equipment until the year 2000. Thereafter, the cost
of HFC-134a ia assumed to be the same as the cost of CFC-12 squipment.

A ban on the importation of CFC-12 equipment will be effected in 1997. It
is assumed that all the cummercial refrigeration equipment that will be
acguired in Zambia from 199%% will be HFC~134a equipment. The numbers of
commercial refrigeraticon sguipment that would ba acquired annually between
1895 and 1999 (inclusive} are shown below with associated incramental
coatse.

Yaar no. of eguip. cost discounted
Us s coat UUS §
1995 22 5,500 4,133
1996 22 5,500 3,757
1997 24 6,000 3,726
1998 25 6,250 1,528
1999 25 6,250 3,208
TOTAL 118 29,500 18,352

Phame~-cut in accordance with the Montreal Protocol:

Estimated incremental cost: undiscounted: Uus § 0
discounted: Us § 0

The increase in the number of commercial refrigeration equipment
containing CFC-12 is estimated to stop in 1999 when the consumption of
controlled substances must be frozen at 1995-1997 average level. The
demand is assumed to be met by HFC-134a equipment.

It is assumed that the cost of HFC-134a egquipment is assumed to decrease
to become the same as the cost of a CFC=-12 eguipment. Hence, incremental
cost from 2000 onwarda would be be 0.
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Year no., of cogt discounted
squip. us § cost US §
1999 15,000 7,800,000 4,002,634
2000 15,000 7,800,000 3,638,758
2001 20,000 10,400,000 4,410,616
2002 20,000 10,400,000 4,009,651
2003 20,000 10,400,000 3,645,137
2004 25,000 13,000,000 4,142,201
2008 25,000 13,000,000 3,765,637
2006 25,000 13,000,000 3,423,307
2007 30,000 15,600,000 3,734,516
2008 30,000 15,600,000 3,395,015
2009 21,234 11,041,680 2,184,538
TOTAL ¢ 246,234 128,041,680 40,382,010

R and of refri ant

The incremental cost for recovery and recycling is calculated to be the
cpgts of recovery and recycling unit minus the cost savings made by the recycled
CPC refrigerant until the phase out year. It ig assumed that 30% of refrigerants
will be recovered and recycled. Figure of 30% has been chosen because usually
whan a refrigetarion eguipment is brought for service, much of the refrigerant
gas hag already escaped. It is aleo assumed that cost saved for CFC~12
refrigerant is US § 1.5 per kg refrigerant. This value is approximately half of
the prices of new CFC refrigerant. This is to attempt to subtract operational
coats for the recovery and recycling eguipment from the coat savings,

It should be noted that with recovery and recycling, HFC=134a refrigerants
will also be recoverad and recycled, hence, in actual fact, cost savings will be
achieved through recycling of HFC~-134a refrigerants. However, this has not been
included in the estimation of the incremental costs.

In Zambia, recovery and recycling of refrigerants will be carried cut by
gervicing workshops, each of which will acquire a recovery and recycling
equipment. Life time of a recovery and racycling equipment has not been taken
into account. The incremental cost egtimation only includes costs of one time
investment per servicing workshop.

{a) Accelerated phase-cut

Estimated incremental cost: undiscounted:

discounted:

Us § 220,548
US § 153,954

= The number of servicing workshops is asasumed to etay at the present number
of 70 until vear 1997, because of the requirements under the Action Plan
that every workshop would have to acquire a recovery and recycling unit.
This requirement is actually likely to drive scme of the smaller workshops
cut of buainesa. After 1977 the number of workshops is assumed to increase
at the same rate as the growth rate of refrigerants.

= Tt ia assumed that all the servicing workshop including motor garages
sarvicing automobile air-eonditioners, will acgquire a recovery and
recycling egquipment between 1995 and 1997,

- The average price of a recovery and recycling unit is taken to be US §
4,000,

- The estimation of annual savings from recycled CFC~12 has been simplified
where the annual recycled amount ie taken to be 30% of the CFC-12 for that
year and the percentages of the total amount of CFC recycled is assumed
egqual te the percentage of workshope that have acquired a recovery and
recycling equipment.
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be 1060 + 200 = U8 § 1280, Therefore, ‘annual value’ of a domestic
rafrigeration equipment to a consumer is estimated to be US § 52.

Cost of forced replacemant is agsumed to be remaining life time of an
aquipment multiplied by the "annual wvalue (US § 52)*.

It is assumed that the forced replacement of eguipment would start in 1997
when the ban on importation of eguipment using controlled substances
{including compressors) will be effacted.

By 1996, the stock of domestic refrigeration equipment is estimated to
have increased to 260,017. Out of these, 19,617 would be new HFC-134a
aquipment imported in 1995 and 199%6. Hence the stock of CFC-12 sguipment
would be 240,400.

The equipmant acquired bafore 1973 would not qualify for raplacament cost.
The number of such equipment is estimated to be 20,000. Hance, the number
of sguipment that will be retrofitted is 240,400 - 20,000 = 220,400.

The importation of controlled substances will be banned from the year
2000, but CFC~12 would be available thereafter through recovery and
recycling.

The average remaining life time of the equipment being replaced is assumed
to be 10 years.

The vyearly number of forced replacement ie asesumed #e below. The
asacciated incremental costs are also shown:

Yeay ne. of cost digcountead
equip. Us § cost US §
1687 15,000 7,800,000 4,843,186
1998 20,000 10,400,000 5,870,529
19%9 25,000 10,400,000 5,439,477
2000 25,000 10,400,000 5,336,845
2001 30,000 15,600,000 6,615,923
2002 30,000 15,600,000 6,014,476
2043 30,000 1%,600,000 5,487,705
2004 45,400 23,608,000 7,522,237
TOTAL: 220,400 109,408,000 47,110,378

Phase~out in accordance with the Montreal Protocol:

undiscounted:
discounted:

Estimated incremsntal cost: Us § 128,041,680

Us § 40,352,010

Buminess will go on as usual with regard to importation of domestic
refrigeration eqguipment until 1998. It is assumed that the importation of
equipment will stop in 1999 and the replacement would begin.

The total number of CFC-12 in existence in 1998 is estimated to be
281,234,

The equipment acqguired before 1975 would not qualify for replacement cost.
The number of egquipment imported prior to 1975 is estimated to be 25,000,
Hence, the number of refrigerators that would have to be replaced is
281,234 ~ 35,000 = 246,234,

The yearly number of forced replacement ie asspumed as below. The
aswociated incremental costs are also shown:



(a)

(b)

Accelerated phase-out

Estimated incremental cost: undiscounted: Us § 605,275
discounted: Us § 427,160

The costs of Government Actions is estimated for periocd from 1593 to 1999
{includaive).

The costs of Government Actions estimated for this Country Programme (the
first 4 years of Action - 1993 to 1996) are US § 358,300. A simplistic
assumption is made that the annual cost of Government Actions is the
average for the four years, excluding the cost of equipment (US § 29,000):

i.e. (358,300 -~ 29,000)/4 = 82,325
It is assumed that the equipment will be acquired in the firest yeear of

action - 1993,
Hence, the total cost for years 1993 to 2000 is estimated to be:

Year cost Discounted cost (1992 value)
1993 111,325 101,205
1994 82,325 68,038
1985 82,325 61,852
1996 82,325 56,230
1997 82,325 51,118
1998 82,325 46,471
1999 82,325 42,246
TOTAL 605,275 427,160

Phase-out in accordance with the Montreal Protocol:

Estimated incremental cost: undiscounted: Us § 1,099,225
discounted: Us § 417,427

The costs of Government Actions is estimated for period from 1997 (two
years before the reduction in consumption must begin) to 2009 (inclusive).
Annual cost for the Government Actions is assumed to be US § 82,325 and
the total cost of necessary equipment is assumed to be US $§ 29,000. It is
also assumed that the equipment will be acquired by the Government in
1997.

Year cost Discounted cost (1992 value)
1987 111,325 69,124
1998 82,325 46,471
1999 82,325 42,246
2000 82,325 38,406
2001 B2,325 34,914
2002 82,325 31,740
2003 B2,325 28,855
2004 82,325 26,232
2005 82,325 23,847
2006 82,325 21,679
2007 82,325 19,708
2008 82,325 17,917
2009 82,325 16,288

TOTAL 1,099,225 417,427
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~ Until the ban on importation of the controlled subetances is effected in
2000, the importation of CFC~12 refrigerants ie assumed to increase at the
same rate as for the unconstrained demand.

=  The sstimated annual incremental costs are shown below:

Year no.of cost of equip. savinge from incremental discounted
equip. recycled CFC cost  coat
15385 20 a0,000 3,986 76,014 57,111
1986 20 80,000 8,306 71,694 48,968
1937 30 120,000 15,120 104,880 65,123
1998 3 12,000 15,708 -15,708 - 8,865
19499 3 12,000 16,335 -16,338 - 8,383
TOTAL 76 304,000 52,452 220,548 183,554

{b) Phase~out in accordance with the Montreal Protocol:

Estimated incremental cost: undiscounted: Us 5 613,430
discounted: uUs § 207,711

- Tha number of servicing workshops is asgumed to grow at the same rate as
the growth in demand for refrigerants. Hence, in 1998, there would ba 90
servicing workshops and in 2009 thers would be 165. It is assumed that the
servicing workshops will acquire a& recovery and recycling unit bstween
1999 and 2010,

= The consumption of CFC~12 is taken to be the maximum allowable consumption
following the Montreal Protocol control meazsuras for Article § countries.
The rest of the demand for refrigerants is assumed to be met by HFC~134a.

« The estimation of annual savings from recycled CFC-12 has been simplified
where the annual recycled amount is taken to be 30% of the CFC-12 for that
yvear and the percentages of the total amount of CFC recycled is assumed
equal to the percentage of workshops that have acquired a recovery and
recycling egquipment.

= The estimated annual incremental costs are shown below:

Year no.of cost of equip. savings from incremental discounted
aquip. recycled CFC cost cost

1999 20 80,000 3,083 76,907 39,466
2000 15 60,000 5,088 54,912 25,617
2001 is 60,000 6,857 53,143 22,538
2002 15 £0,000 8,436 £1,564 19,881
20063 15 60,000 9,772 50,228 17,605
2004 is 60,000 10,95% 49,041 15,628
2005 18 60,000 5,966 54,034 15,652
2006 i5 60,000 6,087 £3,943 14,2058
2007 15 60,000 2,035 57,965 13,8717
2008 15 60,000 _ 2,126 57,874 12,596
2009 14 56,000 2,181 £3,819 10,648
TOTAL  16% 676,000 62,570 613,430 207,711

The Governmeant Actions:

The costs of Government Actions comprise: institutional strengthening,
public awareness activities and training (including trailning of various
tachnicians). Only the years up to phase-ocut is included in the setimation of
incremental coste. (Please refer to sub-section 3.2.2 for the various elenents
and projects under the Government Actions.)
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Figure 2.4: Flow chart ghowing the structure of the industries that deal
with controlled substances and products that contain
controlled substances.

Importation of Importation of products
controlled substances containing controlled substances

LOCAL DISTRIBUTORS RETAIL SHOPS

USBERS:
» - refrigerator and ajc
servicing workshops
- foam industries

L 4

END~USERS OF PRODUCTS CONTAINING CONTROLLED SUBSTANCES:
various industries, airports, shops, stores, restaurants,
hotels, offices, households hospitals/clinics, schools, ete,

The type and estimated number of the industries are as follows:

{=z) Foam producing industry using CFC-11: 2

(b} Main refrigerator and stationary air-conditioner servicing and
maintenance workshope: 15; amall~scale workshops: 50 (an estimate);

(o) Motor garages and other servicing workshope that undertake
automotive air-conditioner service: S (an estimate).

I of .4 inin ontrolls stances:

{a}) Main retall companies selling refrigerators and stationary air-
conditioners through several branches in different cities and towns:
10-15 {(including 2 State shops);

{b} Motor garages and car dealers that service car air-conditioners:
{an estimate);

(c} Hany larger-scale hotels and industries import their own
refrigeration syetems and air-conditioners;

{d} Airports, and DZambia Airways import and use halon fire
extinguishers;

(e) One shop imports and sells portable halon fire extinguishers.



Conclusions:
Tha total incremental costa estimated for the two scenarios are as follows:
{a) Accelerated phase-cut:

Undiscounted: Us § 116,161,395 {appr. 116,200,000}
Discounted: Us s 51,354,349 {appr. §1,400,000;

(b fhase-qut in accordance with the Montreal Protocol:

Undisecunted: us § 136,074,338 {appr. 130,100,000}
Discounted: us $ 41,089,728 {appr. 41,100,000)

Az mentioned in the beginning of this aub-section, the estimated
incremental costs are only indicative based on tha particular assumptions made
for the satimation.

Tha comparison of the discounted coats (10% diacount rata) of phase-put
under the two scanarios indicates that the incremental costs are lower when the
phase out schedule under the Montreal Protocel is followed. It should be kept in
mind that the magnitude of seeming cost advantage in delaying the phase out is
dependant upon the discount rate chosen. If a lower discount rate is chosen, the
cogt advantage would become smaller.

The incremental cost figures above should not lead to a conclusion that
developing countries operating under paragraph 1 of Article 5 should rather
follow the Montreal Protocol phase-out schedule rather than an accelerated one.
In reality the controlled substances will soon become unavailable and the prices
of the substances are already rising. Prolenged use of the controlled substances
will result in Jdifficulties and considerable cost increase t¢ the conguming
countries, in particular the countries that do not produce controlled substances,
to meet the demand for the substances. The delayed phase-out would impose such
burden to the developing countries.

Furthermore, and most importantly, the environmental benefits of less
congumption, hence emission of controlled substances would far ontweigh the axtra
cogts that may be incurred in accelerating the phase-out.

The Indicative List of Categories of Incremental Costs adopted by the
Parties to the MHontreal 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 effectivenesa takes into consideration all the benefits
and the costs such as increased cost of controlled substances that the developing
countries would have to pay for.

2.4 Indugtry Structure

The controlled substances are imported by local chemical distributors as
well as by some of the users of controlled substances. The users are the foam
manufacturers and the servicing workshops for refrigeration and air-conditioning
asyatems,

The products containing controlled substances are imported by retail shops
and also by large scale end-users such as hotels and some industries.

The structure of the industries that deal with controlled substances are
shown in Figure 2.1 below:



- 31 -

~  prometion of removal of unnecessary controls on commerce and industry
including exchanga control

- encourage authorities to provide services to satisfactory standards
including basic infrastructure and publiec utilities as well as to provide
incentives for diversifying the sconomy;

- encourage local and foreign investments;

- promoting private héalth care and education:

- ensure dialogue between Government and business community in formulating
national policies relating to economic mattera.

The activities of the ZACCI include:

- Consulting and infeorming members about issues that affect their business
operations;

- Liaising with Government and ite organs on policies which influence the
businesas environment;

- Arranging inward and ocutward trade miasions;

-  Organizing seminare, faire and specialized exhibitions;

- Conduct market surveys.

ZACCTI reépresents the business communities on the following national bodiest

- Commercial Farmers Bureau;

- Export Board of Zambia;

Small Scale Industries Development Organization (S1DO};
Zambia Agricultural and Commercial 3how;

Zambia Bureay of Standards;

Zambhia International Trade Falirs

Zambia lron and Steel Buthority;

Zambia National Trades PFacilitation Committee,

11 B

ZACCT has international connections with International Chamber of Commerce
and Industry (ICC); PTA Federaticon of Chambers of Commerce and Industry
(PTASICC); and SADCC Regional Business Council. It also works closely with
International Trade Centre (I'TC}); UNDP; UNIDO. Scme of these organizations have
used ZACCI to carry out investment and market surveys.

wWith financial support of UNDP, ZACCI has establishaed a computer data and
information service teo provide wvaluable information on investment and trade
opportunities in Zambia and abroad. EACCI also pubslishes a newsletter containing
topical news, as well as details of trade enquiries, investmant opportunities,
fairs, conferences seminare, etc. and a quarterly journal, ‘Zambian Business’
with articles on economic and business themes of current interest.

{b} 'The Manufacturers Association of Zambia:

This BRasasociation is a body that comprise industries that deal in
manufacturing activities. Its cbiectives are to:

- promote and encourage the development of industries;

- promote a free market economy;

- promote and uphold the interest of member indugtrien;

- encourage the export of productse manufactured in Zambia;

- eéncourage dialogue between Government and membersa of the Association;
- ocbgerve the health care as it relates to environmental regulations;

The Association ¢collects information on:
- Production and exports of manufactured productsg;

- arrange for export mipsions for the members of the Association;
- organize workshops and seminars for the member industries



obtaining or providing supplies, raw materials or getting machinery and sguipment
on hire-purchase baeis; identifying investment opportunities and preparing
feaasibility studies and business proposals; and providing various services,
finance and credit.

Figure 2.2 below shows the existing institutional framework of Governmental
bodies that are directly relevant to the consumption and use of controlled
substances in the country.

Figure 2.5: Flow chart showing the inatitutional framework of Governmental
bodies that are directly relevant to the consumption and use of
controlled substances

Parliament
Cabinet
< >
Ministry of Ministry of _Ministyry of Miniatry of
— Environment and Commerce, Trads Finance Science, Technical
Natural Resources and Industry and Vocational
Training
- Dept.of Natural
Resources
Rational SIDG Customs and various
— Environmental Excise Dept. technical
Council training
inetitutes
 Central
Bank

Industry asscciations andd related organizations in Zambia that include
member industries that use controlled substances:

{aj Zambis Confedearation of Industries and Chambers of Comamsroe (ZACCI):

ZACCI ie a national body for Chambers of Commerce {(in each region),
industries and specialized trade associations. Its obiectives are to:

- promote the national interest in the areas of commerce and industry;

=  bring about improvements and commitment to high standards of business
ethica, professionalism and customer service;

- engure compliance with law and maintain order;

-  promote free market economy, competition, privatization of parastatals and
abolition of monopolies;

- engure fair, rational, and well administered syatems of national and local
taxation:;
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- Luanshya Technical Training Institute:

* Rutomobile mechanice course {(certificata);
- Zambim Air Services Training Institute:

*  Aeronautical electronic technology (certificate)

* Rircraft maintenance (diploma)

* Mateorological assistance (certificate)

* Rescue fire services (certificate);
-  Lukaghya Technical Training Inastitute:

* Automobile maechanics (certificate}

* Carpentry and joinery (certificate);
~  Lusaka Technical Training Institute:

*  Automobile mechanics {certificate)}

* Machining craft (certificate)

* Elactrical craft {certificate)}

* Carpentry and joinery (certificate};
- Mansa Technical Training Inetitute:

* Carpentry and joinery (certificate)

* EBlectrical craft {(certificate)

* Plumbing and sheet metal work (certificate);
- Nkumbi International College:

Agriculture (certificate)

* HMechnics (certificate);
- Choma Technical Training Institute:

*  Automobile mechanics {certifirate}

* Carpentry and joinery (certificate)

* machining craft (certificate)

* Electrical craft {certificate)
-  Evelyn Hone College:
Environmental hsaith {diploma}
Medical laboratory (diploma)
Pharmacy {diploma)
Physictherapy (diploma)
Radiography {diploma);
Technical Training Institute:
Agricultural mechanics {(certificate)
Automotive electrical {certificatm)
Automotive mechanics (certificate)
Heavy equipment repair (advanced certificate)
vehicle body repair (advanced certificate)
Metal fabrication {advanced certificate);
-  Livingstons Technical Training Inatitute:

* Agricultural mechanice (certificate)

*  Automobile mechanica {certificate)

* Carpentry and joinery {(certificate}

* Plumbing and sheet metal works (vertificate);
~  Northern Technlical College:
Automotive technician (advanced certificate)
Automotive technoleogy (diploma)
Heavy equipment repair (advanced certificate)
Refrigeration and alr-conditioning craft (advanced certificate)
Refrigeration and air-conditioning technology (advanced certificate)

]
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The refrigeration and air-conditioning courses organized under the Northern
Technical College is a three vear course. The credential issued is Craft
Certificate. The programme includes the following slesmenta: refrigeration
workshop operations; principles of refrigeration egquipment gas and electrical arc
welding and cutting; preventive maintenance; receiving instruction and initiating
on—-gite action; trouble-shooting; repairing of refrigeration and electrical
eguipment; mathematjics, communication skills, political sducation, science and
entrepreneurship (for self-employment).



The policies and operational framework for environmental issues, trade and
industries are explained below.

2.6.1 Environmental Legialation

Until 1990 there was no comprehensive environmental legislation. Separate
enactments relating to environment existed and were administered by different
Ministries and Departments. The relevant acte are:

- Natural Resources Conservation Act Cap.318 of 1970 administered by the
Department of Natural Resources mainly restricts practices that could lead
to natural resources degradation;

- The Water Act Cap.312 of 1964 administered by the Department of Water
Affaires covers absgtraction and discharge of water into natural water
without prescribing mandatory abatement;

- The Local Administration Act Cap.480 of 1980 through District Councils has
tried to introduce water pollution standards but enforcement hag been, in
most vases, wiak;

- The Forest Act Cap.31l of 1973 administered by the Forestry Department
covers igsues of forestry development in Zambia;

- The National Parke and Wildlife Act Cap.316 of 1968 administered by the
Department of National Parke and Wildlife, providee for the allocation of
argas for national parks and game management areas to conserve wildlife
and ecological units and to control wildliife harvesting;

- The Town and Country Planning Act Cap.475 of 1962 provides for the
appointment of planning authorities and preparation, approval and
revocation of development plans for the control of development and
subdivision of land;

- The Fisheries Act Cap.314 of 1974 provides for the gupervision and
management of the major fisheries through the Fisheries Department which
enforces the Act through licensing and net size control;

- The Industrial Development Act of 1974 provided for regulation of rescurce
extraction such as mining.

The Envirconmental Protection and Pollution Control Act of 1930 was
formulated in order to strengthen the efforts to protect the environment and
facilitate the implementation and the enforcement of the fragmented legislations
related to the environment. The Act provided for the creation of the National
Environmental Council (NEC} as the umbrella body to coordinate the activitiaes
related to the environment, to promote policies for sustainable development and
to enfores laws and regulations related to environmant protection and management.
The Act provides for regulating and centrolling water and air quality; waste
disposal; manufacture, distribution and use of pesticides and toxic substances;
noige pollution and ionizing radiation; and conservation of natural resources,
through establishment of inspectorate, adoption of regulaticns, standards and
licensing procedures as well as ¢conducting of Environmental Impact Assessments.

There are no specific laws and regulaticns that have yet been enacted in
Zambia for the reduction and phase out of the consumption of controlled
subgtances.

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

2.6.2 Irade

Import licenses and export documents are issued by the Ministry of

Commerce, Trade and Industry. All commodities imported must be licensed. The
imported commodities are checked by the Customs and Excise Department against the
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import licenses and invoices. Upon checking, the Department issues a Bill of
Entry, & copy of which ia required to be submitted to the Central Statistical
Gffice. The Central Statistical Office ims responsible for record keeping.

Each importer appliee for an import license through the Commercial Banks.
The approval of the licenee ie granted by the Central Bank of Zambia which also
has the mechanism ({SGS Department) which cheacks that the prices against the
gquality and gquantity of the imports.

Trades Licensing Act Cap. 707 provides for the establishment of local
trades and businesses under claessified licenses. The licensing auvthorities are
normally local avthorities. The Act provides under gection 15, for the principles
relating to the issue of licenses and gives the licensing authorities the
discretion to refuse to issue licenses for:

{i} applicant under 21 years of age;

{ii} commodities and operations that would result in nuisance or
annoyance to a person residing or occupying premises in the
neighborhood;

{iii} operations and commodities that conflict with any law in force in
Zambia, town planning scheme or public interest.

The Minister of Commerce, Trade and Industry is empowered to direct and guids
local authorities or other licensing authorities on what ia public interest.

The Trades Licenses define cartain conditions for the traders. For example,
a license will define the olass or classss of goods that can or cannot be sold
under that license and the permitted area for selling the goods. Offenses and
penalities under the Act include fines and forfeiture.

Contrel of Goods Act Cap.6%0 provides for the powers of the President to
control, when necessary, imports and exports of any goods, distribution,
disposal, purchase and the sale of any commodity or animal. The President can
imsue regulations under statutory instruments and empower the Minietry of
Commerce, Trade and Industry to make specific orders in accordance with the
requlations. The regulations and orders may include denial of licenses to import
particular commodities. Offenses and penaltien under the Act includes forfeiture
of goods, commodities or animals which are the gubject matter of an offence.

The Ministry of Finance decides on the tariffs (duties and taxes)} which are
set out in the Customs and Excise Ack Cap. 662. Thae tariffe are reviewsed annually
and approved by the parliament. The Act provides for the imposition, collection,
and management of customs, excise and other duties, the licensing and control of
warehouges and of premises for the manufacture of certain goods, the control and
prohibition of imports and exports and for the customs and trade agreements.
Section 40 provides for the prohibitions of certain goode and section 41 provides
for the reatriction of imports of certain goods and equipment which can only be
imported with written permission of the Minister.

2.6.3 Industries

The records on industries are kept by the Ministry of Commerce Trade and
Industries under the Register of Companies and Business Names. In accordance with
the Companies Act and Business Names BAct, all industries and businesses
{insluding small ones) must register with the Ministry. The companies must alse
report on the general activities of their busineas which is recorded under List
of Objects of the Cowpanies. Whenever the companies change their businees they
are required to submit updated information to the Ministry.

The Factories Act Cap.8514 provides for safety, health and welfare of
persons employed in factories and other similar places. In accordance with the
Act, the factories must maintain etandards and conditions related to cleanliness,
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general ventilation, emissions of dust of fumes and the requirement to provide
protective clothing for the worker. The Act requires safety and examination of
certain types of machinery and plants within the factoriee and also controls the
use and storage of explosives or highly inflammable materials in the factoriea.

The Investment Act, No.1% of 1991 provides for promotion of investments and
investment incentives. It establishes the Investment Center and Boarprd.

2.7 esoonge to the Montreal Protocol

2:7.1 The Government Response

Zambia acveded to the Vienna Convention for the Protection of the Qzone
Laysr and its Montreal Protocol on Substances that Deplete the Ozong Layer on 24
January 19%90. Both the Convention and the Protocol entered into forve for Zambia
on 24 April 1990.

The Government of Zambia assigned the responsibility of implementation of
the Vienna Convention and the Montreal Protocol to the Ministry of Environment
and Ratural Resourcesn. The Ministry is alsc the focal point to UNEP on the issues
of czone layer protection.

In 1989 during the preparation for accession to the Montreal Protocol, the
Department of Natural Resources attempted to carry out a survey on the
consumption of the controlled substances in Zambia. The consumption figures for
the controlled substances were estimated from the data on imports kept by the
Central Statistical Office and information from the main importers and users of
controlled substances. During the same year, background papers and reports were
prepared on 'CPFC compounde and halons’ and ‘Chlorofluocrocarbons and the ozone
layey’,

In 1991, in order to comply with the reporting requirement of the Protocol
{Article 7} the Department of Natural Resources conducted a survey through the
Central Statistical Office, on the importation of the controlled substances. The
results were reported to the Ozone Secretariat.

Zambia has participated with interest in tha various meetings convenad
under the Vienna Convention and the Montreal Protocel.

The Minigtry of Environment and Natural Resources organized several radio
and televigion programmes as well as newspaper articles featuring variocus igsues
on the environment, sometimes forusing on the problem of ozone layer depletion
and the international efforts being made to protect the ozone layver. Furthermors,
a National Workshop on the Protection of the Orone lLayer will be organized as a
part of preparation of this Country Programme, in order to increase public
awareness about the czone layer issue and to inform the industries as well as the
public regarding the implementaticon of the Country Programme. The Workshop is
planned to be convened in early December.

The Partiss to the Montreal Protocel are regquired to phase out the
consunmption of controlled substances by the year 2000 (yvear 2005 for methyl
chloroform). Although Zambia, as a developing country operating under paragraph
1 of Article 5, is entitled to delay the phase out by 10 yeare, it will not await
the elapse of the grace pericd before phasing ocut its consumption of the
controlled subsatances. The Government has already begun to take actions to pursue
the goal to phase out as soon as possible. With timely and efficient provision
of the necessary financial and technical support from the Multilateral Fund under
the Montreal Protocol, and effective technology transfer and implementation of
the Country Programme, Z2ambia could meet its goal to phase out the consunption
of the controlled subetances in the year 2000, 10 years earlier than the Protocol
requires for Article 5 countries.



It became apparant during the survey that the local iadustries’ awareness
on the problem of czone layer depletion is generally low, Little actions have so
far bheen taken by the industries to reduce the use of controlled substances.

Spacific examples of actions that have eo far been taken include
manufacturers of aerceol spray (insecticides and air fresheners) have converted
to hydrocarbon prepellants. These manufacturers are affiliates of multinational
companies, hence had an advantage in terms of scquiring information and
technologies for conversion.

3. JMPLEMENTING PHASE OUT

3.1 Btrategy Statewent by the Goverpment

Zambia is & Party to the Montreal Protocel, operating under paragraph 1 of
Article S8, hence is required to phase out the consumption of CFCs, halons and
carbon tetrachloride controllaed under the Montreal Protocol by the year 2010 and
methyl chloroform by the year 2015, 10 years later than the phase~cut years for
non~Article 5 countries. Government of Zambia, as a Party to the Montreal
Protoeal, is committead to take every possible sction to ensure compliance and is
prepared to go faster than the Protocol reguires for the phasing out the
conaumption of controlled substances.

The Action Plan cutlined in section 3.2 should enable Zambia to phase out
the consumption of controlled substances as follows:

Annex A. Group I ~ CFCs: 2000
Group II - halons: 1998
Annex B, Group II - carbon tetrachloride: 2000

The steps for reduction up to complete phase-out of consumption for each
group of substances are presented graphically in Pigures 3 below:

Figure 3 Graph showing the axpected consumption of the controiled substances following the Government
strategy for the phose-out as compared with the phase-out in sccordence with the requirsments
gf the Montreal Protocol for Article 5 countries
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For the above phase ocut schedules to be met, it is esagsntial that the
programmes and projects including feasikility and pre-investment studies under
the Action Plan are carried cut in an effective and timely wmanner, with the
necessary financial and technical support from the Multilateral Fund (and the
Interim Multilateral Fund} under the Montreal Protocol.

Although the conaumption of the controlled subsatances in Zambis is very
small at present, substantial growth in demand for the subetances and products
containing controlled substances can be anticipated. Institutional strengthening,
public awareness programmes, training and information exchange and dissemination
are the four aspects that would play a crucial role in changing the demand for
the controlled aubstances and associatad products to ozone friendly substitutes
and alternatives at an early stage. Investments in these sreas now would prevaent
future growth in demand and avoid greater investments to be made at a later stage
to tacklie the problem. For the success of this Country Programme implementation,
institutional strengthening is of paramount japortance in getting up the
nacessary basis for the implementation.

The experience in tackling the problem of ozone layer depletion and in
complying with the Montreal Protocol would be valuable in dealing with other
environmental issues and international agreements to which Zambia has become a
Party {Climate and Biclogical Diversity Conventions). Ingtitutional
strengthening, public awareness and training aspects of the Action Plan are vital
not only to protect the ozone layer but also in building the necessary
capabilities for tackling other global environmental problems. Assietance in
inetitutional strengthening, public awareness, training and information
acquisition and dissemination would therefors benefit both Zambia as a recipient
country and the donour countries in the long run. The Government regueets such
long-term views to be taken into consideration by the Multilateral Fund’s
Executive Committee when approving funding for the implementation of the Country
Frogramme.

Under the Action Plan several training projects are contemplated.
Asaistance from the Implementing Agencies, in particular, UNEP IE/PAC am a
clearing house under the Multilateral Fund and UNDP as the main agency
reaponaible for training and demonstration project, in identifying appreopriate
experts to undertake the training and teaching would be esgential.

3.2 Action Plan
The Action Plan for phasing ocut the controlled substances consists of:

(i) the Government Actions comprising various programmes;
{ii} Industry Actions comprising a number of phase out projects.

The programmes under the Government Actions will either require or
otherwise create an incentive for acticns to be taken by the industries. At the
game time, the Government Actions will asesist in the implementation of the
Industry Actione through providing the necessary framework to, for example,
initiate and coordinate the projecte; obtain and disbursa the necessary funds
that are obtained from the Multilateral Fund; ensure the convening of appropriate

training programmes; as well ag monitor the implementation of the Industry
Action.

Furthermore, the Government Actions will include elements that are
easential for effective phase-out. Those elements include institutional
strengthening, efforts to increase publi¢ awareness, and providing for maans to
disseminate information toc the various community sectors within the country as
well as to exchange infermation between Zambia and International Communities.
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The elements that comprise the Government Actions and Indusgtry Actions are
deascribed under sub-sections 3.2.2 and 3.2.3, respectively.

pumptiona Made under the Ac

Under this country programme, there are a total of six projects under
Industyry Actions. Four of them are in tha refrigeration sector, the largest use
sactor in Zambia. A critical assumption for the projscts under the refrigsration
sector is that the refrigerators containing HFC~134a and the refrigerant HPC~134a
itwelf will be widaly available in international markets by arcund the vear 1995,

The incremental cost for purchasing and using HFC-1342 has not been
included in this Country Programme. Currnetly HFC-134a is approximately 3 times
as expensive as CFC-12, hence the incremental cost would be substancial., Since
naw agquipment using HFC~134a would only start being imported and purchased from
1993, it is assumed that servicing and refilling would bs negligible during the
implementation of this Country Frogramme. However, for the retrofitting of
commercial refrigerators to use HFC~134a coneiderable amcunt of HFC-134a is
likely to be required. Project R4 under Industry Action takes into account the
incremental cost of HFC-134a.

To date, research in the developed countries for domestic refrigerators has
concantrated on development of new non-CFC refrigerants and new equipment that
upe new refrigerants. The technology for retrofitting domestic refrigeratore has
not yet been developed because in developed countries, people can afford to
replace their refrigerators with a new one when the equipment breaks down. The
demand for retrofitting domestic refrigerators is close to being nil, hence, the
induastries have not been motivated to invest in research in retrofit technology.
However, experts (of the Technical Options Committee on Refrigeration and Aire
conditioning, Technology and Economics Assessment Panel under the Montreal
Protoeal) are hopeful that such technelogy would be developed during late 1990s.
{Refer to sub«section 3.3.4, Possible Future Projects.)

With regard to conversion of flexible foam producticon, existing information
indicates that sawitching to methylene chloride or eliminating the use of
auxiliary blowing agent {just using water) altogether are generally cheaper than
using CFC-11. In the former case methylene chloride is cheaper than CFC-11.
However, since methylene chloride is toxic, adequate safety precautions would be
necegssary which may incur extra costs. When foam ig blown with just water {(and
CO2) the density of the foam ia increased hence more igocyanate is reguired.
However, the cost increase from increased amount of isocyanate can be offset by
the elimination of the CFC-11.

With regard to conversion of rigid foam production for imsulation, there
is not yet a non-CFC or HCFC substitute blowing agent that will give the same
insulation effect toc the foam product.

3.2.2 government Actions

Six programmes constitute the Government Actions for phase-out of the
contrelled substances:

PROGRAMME 1: Policies and legislation Prouramme
Element 1: Government Policies for the Protection of the Ozone Iayer

Adoption by the Government of an overall policy strategy, ‘Government
Policiea for the Protection of the QOzone Layer’ that outlines the
intentione of the Government with regard to compliance with the Montreal
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Protocel and the implementation of the Country Programme.

Tha preparation of the Policy Strategy should begin in January 1993 for
adoption and release by arcund July of 19%3.

The Policy Strategy will include:

-~  The target year for phasing out the consumption of controlled substances
in Zambia;

- The intention of the Government to introduce legislations to control the
importation of the controlled substances and their products as well as
descriptions of those legielations;

-  Announcement that refrigerators and air-conditioners service workshops
will be reguired by law to have a recovery and recycling uwnit;

- Degcription of incentives to be given to the industries that import/use
gontrolled substances and their products;

- The plans for organizing various public awareness activities for
industries as well asg for the publicy

- The plans for organizing various training and educational activities in
the field of use of controlled substances for technicians and for general
publie.

Element 2: Legislation

The Ministry of Environment and Natural Resources with assistance of the
National Environmental Council, will amend the Environmental Protection
and Pollution Control Act of 1990, to include provisions for ozone layer
protection. The provision for ozone layver protection will include the
following regulations:

=~ A ban from the year 1994, on the importation and installation of halon
fire extinguishers except for essential uses which will include uses in
aircrafte, airports, and defence facilities. The licenses for importing
the halon fire extinguishers for essential uses will be issued by the
National Environment Council a4s is done for other hazardous and toxic
substances.

- A ban on the importation of vehicles that incorporate automotive ajiy-
conditioners that contain controlled substances and importation of such
automotive air-conditioner units for installationsg from the year 18595,

= A ban on the importation of any refrigeration and central/room air-
conditioning equipment (including compressocrs) that contain or are made
for CFCs from year 1937.

= A ban on the importation of controlled substances {as bulk chemicals) from
the year 2000,

- Requirement for every refrigeration and aire-conditioning workshops
{including motor garages that undertake refilling of automobile air-
conditicners) to be equipped with a recovery and recoycling unit. Such
units must be able toc recover and recycle CFC, HCFC and HFC refrigerants.

=~  Adjustments of the Customs and Excise Department’s coding system to allow
for monitoring of sach substance controlled under the Montreal Protococl,
and a requirement for the Customs and Excise Department to submit a copy
of the importation license and invoice to the National Environmental
Council which will further pass on the information to the Department of
Natural Resources {ODS Unit}.

~  Requirements for every industry or company that deal with controlled
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substances to annually report on the imports/consumption of the controlled
substancea and/or the production of products containing/uaing controlled
dubatances to the National Environmental Council which will then pase the
information to the Department of Natural Resources {(0ODS Unit).

- Licensing system for establishment or operation of new industries or
companies that would deal with controlled substances. The licenses will
only be iseued upon approval of the National Environmental Council.

The following laws and regulstiong will be included under existing
lagislations as appropriate:

- Import duty exemption from 1995 to 1996 {inclusive) for domestic and other
refrigeration egquipment {(including compressors) that do not contain or use
CFCs or HCFCS.

- Import duty exemption for the recyeling and recovery units for
refrigerants. The egquipment must be able to recycle CFU, HCFC as well as
HFC refrigerants from 1995 to 1996.

- Regquirement for industries having ammonia refrigeration systems to operate
with appropriate code for safety and good practices.

The preparation of the amendment should begin in January 1993. The amended
legislation should be passed in late 1993 for the implementation to start

in 1994.
PROGHRAMME 2: rogramme for Pinanci a v
Elemeant 1: Establishment of Ozone Pund

The Government of Zambia will receive funda, through the Ministry of
Finance, from the Multilateral Fund for the implementation of the Country
Programme. An Ozone Fund (OF) will be established under the Ministry of
Environment and Natural Resources for financing the various programmes and
projects under the Country Programme.

The Department of Natural Resocurces will coordinate the programmes and
projscts under the Country Programme. It will draw up a budget annually
for the Country Programme activities and the necessary funds will be
zllocated to the OF on annual basis according to the budget.

The Ozone Fund should be established soon after this Country Programme is

approved by the Executive Committee. Thie is envisaged to be in early
1993,

Elament 2: Ozone Friendly Logo

A loge will be designed by the Ministry of Environment and Natural
Reasources in cooperation with the Hational Environmental Council to
indicate that a product is ozone friendly. The manufacturere of aerosol
sprays and foam producte can imprint the logo on their products if the

products do not contain or are not made using controlled substances or
HCPFCs.

For imported preducts, the retail shops will be authorized to imprint the
l1sgo on the asroscl products, refrigerators and air-conditioners that they
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import and @ell if these products do not contain or &re not made using
controllad substances. Places such as hotals, stores and shope may use the
game logo in their advertigements or promotion if no controlled substances
or HCFCs are used in any of the products or squipment they are dealing
with,

HCFCe are not yet controlled under the Montreal Protocol bub are ozone
depleting although to a much lesser degree as compared with the controlled
substances. The Government will only allow the ozone friendly logo to be
used on products and eguipment that are truly ozone friendly, i.e. those
that have nothing to do with controlled substances or HCFCs. The National
Environmental Council’s inspectorate will check on the relevant
manufacturars and retai)l shope Lo ensure correct utilization of the logo.

The logo will be deeigned in the latter half of 19%3 and should be
lauynched in January 19%4. The Minister for Environment and KNatural
Resourcea will hold & press conference on the launch of the logo (see
BProgramme &, Information Exchange and Public Awareness Programmes; Element
2, Public Awarensse Programmes).

Budaet:
Cost of using a professional graphics artist to print the designed logo:
us $ 300.

Element 23: Duty exssptions

- The import duty exemption on the egulpment for recovery and recycling is
coupled with the regquirement by law for the eservicing werkshops to be
squipped with such a unit. Duty exemption should also provide an
incentive. Relevant laws will bes adjusted (see Programme 1, Policy and
legislation programme).

- Import duty will be exempted for new domestic and other refrigeration
aequipment that do not contain controllied substances or HCFCs. The Quty
exemption will be implemented for the initial period of two yvears from
January 19%5. The purpose is to provide incentives for industries/
companiee and the public to purchase equipment that do not contain
controlled substances or HCFCae at an early stage (see 3.2.3, Industry
Actions, Project R4).

PROGRAMME 3: g tion trengtheni Progr

The existing inetitutional framework needs to be strengthened in order to
engure that the Country Programme is implemented effectively. The
Institutional Strengthening Programme will consist of following elementn:

Element 1: Ministry of Environment and Natural Resources

Establishment of an ODS Unit within the Department of Natural Resources
under the Miniatry of Environment and Natural Resources. The ODS Unit will
coordinate, wonitor and follow-up on the implementation of the Country
Programme in cooperation with the National Environmental Council and other
Governmental and non-Governmental instivutions as well as industries/
companies that will be invelved in the implementation of the varicus
programmes, projects and elementg under the Action Plan.

In 1993, all the preparatory work that are required for the implementation
of the Action Plan including the setting up of the 0ODS Unit will be
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undertaken by the Department of Natural Resources. For 1983, a lump sum
allowance fee has been allocated for the officers in the Natural Rescurces
Department who will be undartaking the proparatory work. Tha setting up of
the Unit will involve purchasing and installing the necessary eguipment
and starting the recruitment process. The Unit should become operational
from 1 January 1994.

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

{a) providing aesistancea to and cooperating with the National
Envirpnmental Council in drawing up the Governmant Policy on the
Protection of the Ozona Layer, and in formulating the legislation
{Programme 1, Policy and Legislation Programme);

{b} designing the ozone friendly logo (Programme 2, Financial Assistance
and Incentives);

(€} monitor and record {as database) the consumption and use of the
controlled substances and report the data and information as
neceasary {Programme 4, ODS Monitoring Programma);

{d} organize and coordinate varicus training projects (Programme 5,
Training Programme) and public awareness programme {Programme 6}.

Perscnnel reguirements for the ODS Unit is as follows:
Thres officers:

{a) oné technical officer - should have some technical knowledge in ODS
and their use and alsc have knowledge in computers especially data
bases;

(b) one information officer - should he a professional with experience
in the field of information and public affairs with good writing
8kille and knowledge in computers (including word processing and
graphics); and

{c) one general officer - should be a profesaional with policy and legal
knowledge.

One secretary

The administrative work including fund management will bs taken care of by
the Department of Natural Rasources. Some allowance will be allocated for
the coordinating work to be undertaken by the Dirsctor of the Natural
Resources Department.

The necessary eguipment for the ODS Unit in order to be able to
efficisntly and effectively carry cut its task are as follows:

{aj A personal computer (with computer softwares for word processing,
data bage and graphica and the necessary egquipment to enable
connections to the COzonAction database) and a printer to ensure
information gathering (e.g. through OzonAction Data Base being
developed by IE/PAC)n production of information pamphlets and
newsletters as well as for record keeping and monitoring of relevant
industries and the consumption of the controlled substances;

{k) R fax machine;

{¢) A heavy duty photocopier; and

{3) A vehicle {In Zambia, transport situation is difficult. The ODS Unit
would require easy access to a vehicle jin order to be able to
organize and coordinate wvarious training projecte and public
awareness programmes. Transportation will alec be essential in order
to closely coordinate the activities with the National Environmental
Council and other Institutions. The maintenance and fuel costs wilil
be covered by the Government.).
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i 1993 1994 1995

Budget (in US §):

Bml cogt

2 officers $§,300 6,600 6,600
1 secretery 1,500 1,600 1,600
Allowarnce 1/ 5,000 - -
Allowsnce 2/ - 1,100 1,100
Equipment
1 computer, printer 7,000 . -
E 1 fax machine 21000 - -
1 photocopier 5,000 - -
Accessories %, 000 2,000 2,000
Vehicle 15,000 - -
Local travels X,600 3,600 3,800
(3 officers;a20 days)
Mizcelianeous 5,000 5,000 5,000
{stationary, comms:,,
E saquipmt, maintanance,
etg,) i
Sub-total 55,400 19,900 12,800 20, 100 115,300 ﬁ
contingency (10X 3/ 5,600 €, 000 2,000 2,100 11,700 n
S0 ToTAL__ |
Notes: 1/ Allowance for the staff of the Department of Natural Resources undertake the preparatory work
in 1993 for the implementation of the Action Plan.
&/ Allowance for the Director of the Department of Natural Resources to undertake the coordinating
work of the 008 uUnit,
3 Rowunded up to the nesrest hundred.
Element 2: National Environmantal Couneil
The Council’s responsibilities will include the protection of the ozone
layer in accordance with the amendment to the Environment Protection and
Pollution Control Act. The main tasks ¢f the Council will be to draw up
the policies and legielations in cooperation with the Department of
Natural Resources (ODS Unit) and to enforce the legislations and ensure
compliance by the industries/companies.
The costs that will be incurred by the Council for its part of the
implementation of the Country Programme is uncertain at this stage. Such
cests will be covered by the Council until the coste can be worked out.
PROGRAMME 4: ODS Phase~ Monitorin ro

Monitoring of the consumption of the controlled substances and the
implementation ¢f the Country Programme will be undertaken by the National
Environmental Council as well as the ODS Unit. The Naticnal Environmental
Council will primarily be resaponsible for ensuring compliance with the
reporting reguirements and the reguired bans on the imports of the
controlled substances and related products. The QDS Unit will monitor the
overall consumption of the controlled substances in order te monitor and
evaluate the effectiveness of the Action Plan and also be responsible for
compiling data for reporting to the Ozone Secretariat to £fulfil the
reporting redquirement under Article 7 of the Montreal Protocel. The
following monitoring arrangements will ba implemented:
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Element 1: Monitoring the consumption and use of the controlled
substances

When the legislation under Programme for Policies and Legislation
programme is enacted, each of the industries/companies dealing with
controlled substances or HCFCs {those listed under Annex C of the London
Amendment to the Montreal Protocol) will be required to report on the
consumption and use of the substances annually to the National
Environmental Council. The Council will request the necessary data from
each industry/company using the reporting format tc be designed by the ODsS
Unit. The Council will also provide copies of the data received to the ODS
Unit.

When new industries that would deal with controlled substances, HCFCs
and/or their products apply for license to operate, the Ministry of
Commerce, Trade and Industry will seek approval of the National
Environmental Council. The information on establishment of such industries
will be communicated to the ODS Unit.

When new industries that would deal with importation of controlled
substances, HCFCs andfor their productes apply for import license, the
Ministry of Commerce, Trade and Industry will seek approval of the
National Environmental Council. The Bill of Entry issued by the Custome
and Excise Department upon entry of the goods will be copied to the
National Environmental Council which in turn will inform the ODS Unit.

The ODS Unit will establish a database on the controclled substances and
the industries dealing with c¢ontrolled substances. The imports of
controlled substances as well as consumption and use of the substances by
each industry/company will be recorded in the database.

Element 2: Import data

The Customs and Excise Department’s coding system will be adjusted to
include classification code (sub-headings) for each controlled substance
ligsted in Annex A of the Montreal Protocol, in accordance with the
recommendation of the Customs Ccooperation Council {see section 2.1, the
Survey and Current Situation with Regard to Monitoring and Record
Keeping). This will enable monitoring of importation of individual
controlled substance. Customs and Excise Department will report the
relevant importation data to the National Environmental Council on
quarterly basis which in turn will inform the ODS Unit.

The coding system will be adjusted for implementation from 1 January 1994,
Appropriate training of the Customs Officers will take place in early 19593
(see Programme 5, Training; Project 5.3).

PROGRAMME 5: ODS and Substjtutes Training Programme

This programme will consist of training projects which are essential for
the successful implementation of the Country Programme. The projects will
be organized and coordinated by the Department of Natural Resources.

Project 5.1: Existing courses on refrigeration and air-conditioning
In 1993, the Natural Resources Department, in consultation with

technicianes and engineers from the Engineers Association of Zambia, will
examine the existing curricula on refrigeration and air-conditioning and
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consider improvements to be made. For example strengthening the recycling
aspects, incorporating teaching on substitutes and alternatives as wall as
use #nd safety aspects of ammonia.

The members of the Engineering Association as waell ap the teachars of the
refrigeraticon and sir-conditioning ¢curses will be invited t£o the short
training courses for refrigeration techniciane {(Project 5.2 bhelow).

Any improvements will be incorporated into the curricula from 1985.

Project 5,2: Short training course for refrigeration tachnicians

A short training course will be organized in 1993 and 1995 for the
technicians that deal with wvarious refrigeration systema. The motor
garages that deal with refilling of automobile air-conditioners will also
be invited. The courses will include:

(1 teaching of better practicee for servicing refrigerators in order to
minimize the emiesion of the refrigerant gases into the atmosphere
{1-2 days);

{idi) dﬁmanstxat;ons on the use of recycling units (1-2 days);

{iii) lecture on the aubstitutes and new equipment(l day); and

{iv) training on the retrofitting of CFC~using commercial refrigeration
equipment {with large compressors) to use HFC-134a refrigerant (3
days);

{v) training to pervice HFC-134a egquipment (1«2 daya).

The short courses will be corganized in three places: Lusaka Copperbelt and
Livingstone at suitable premises.

Appropriate exparts {2 experts: one on better practices and substitutes
and new egquipment; one on retrofitting) in the field of refrigeration will
be invited from abroad to teach the courses. The invited experts will
spend about cne month in Zambia.

For the demonstration on recovery and recycling sguipment, a number of
companies manufacturing such equipment will be contacted. The company that
would be willing to cover the coet for its expert to undertake the
demonstration will be invited. Thie company will benefit from promoting
its eguipment.

If the technology for retrofitting domestic refrigeration systems becoms
available before the implementation of the updated Country Programme, this
project will be adiusted to include training of technicians on the
techneology. The necessary funds for this has been included in the budget.

Budget:

1993 1995
Fee for three experts: 10,006 11,000
Travel for three experts: 12,000 13,000
Daily Subsistence Allowance: 17,000 18,0008
Advertising: 504 600
TOTAL 38,500 42,600

GRAND TOTAL Us § 82,100
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Project 5.3: Training of Customs and Excisze Department officers

Training of appropriate Customs Officers will be organized. The Customa
Officaers will be trained on the new coding system, how to identify the
controlled substances imported, their trade names and how to categorize
them under the coding system for sach controlled substance.

Officers in the Department of Natural Resources, together with two experts
from the National Country Programme Team that actively participated in the
preparation of the Country Programme will undertake the training. The
axperts from the National Country Programmé Team will be hired as
consultants. The consultants will prepare sppropriate documents which will
form the baais for the training. The documents should also serve azs a
manual to be used by the Customs and Excise Department.

The training will be conducted once in mid-1993. The new coding systam
will be implemented from 1994. The trained officers will train other
officers as nNeCcessary.

-

Congultant fee (2 experts) 15 working days sach US§ 3,000

Project 5.4: A training courss on the safsty meazures for industrial
rafrigezation systems using ammonis

A one~week vourse will be conducted every six months in 1935 and 1896 for
training industrial refrigeration technicians on the zafety precautions
for operating ammonia systeme. The course will also train the technicians
to teach the other staff in the industry on measures to be taken to ensure
safety.

Existing international code of good practice for ammonia systems will be

used and an appropriate expert in the field will be invited from abroad to
teach the course.

All industrial refrigeration technicians will be urged to take the course.

adeaet :
1595 1996
Conpultancy fae for the expert: 4,200 4,360
Travel for the expert: 6,000 6,100
Daily Subsistence Allowance: 2,004 2,100
TOTAL 12,000 12,500
GRAND TOTAL: Us § 24,500

Project 5.5: A spacial technical worksbop and study visits for the foam
industry (flexible and rigid foams) to convert from using CFCe
11 to methylens chloride or other substitutes and alternative
tachnology

BART I: Technical workshop

In 1994, a special one-week technical workshop, including visits to local
industriea, will be organized for the foam industry cwners and workers on
substitution to methylene chloride or other substitutes and alternatives.
Bafety precautions for using methylene chloride or other substitutes and
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alternatives will be incorporated.

Appropriate foams experts {3} will be invited from abroad as rescource
persons.

The technical workshop will give an overview of the available subatitutes
and alternatives to CFC-11 in flexible foam production. The industries
will choose the substitute chemical (HCFC will not be encouraged) or
alternative technology for conversion.

The foam industries will be reguired to convert from using CFC~11 by the

year 2000 at the latest when the ban on importation of controlled
substances will come into effaect.

Budget:

Fees for the three resource persons: U8 § 6,300
Travel and Daily Subsistence Allowance: US § 15,000

TOTAL: Us § 21,600

PART II: Study vimits

Two officera from the Government and four experts from the foam industry
will vigit the foam industries abroad that have undergone conversion from

using CFC=11 to other substitutes and alternatives. Different substitution
should be ssen by the group. The visit is estimated to take 10 days.

Budget:

Travel for six experts: US § 24,000
Daily Subsistence Allowance: US § 15,000

TOTAL: Us § 39,000

FROGRAMME 6:

Elemant 1: Acquisition and dissemination of information on new
tachnologies and products

- In 1993, the Natural Resources Department will collsct informstion on the
new refrigeration equipment that do not contain CPCe or HCFCs and issue
parmphlets and notices in the newspapers and ancourage the consumers Lo buy
such new products. The chemical distributors and servicing workshops will
he encouraged to satart importing and using HCF-134a. Information on
exemption of duty (to be effected from 1994) and other incentive/refunding
schemes will also be disseminated. The pamphlets will be distributed to
&ll retall shops that sell refrigeration equipment, all servicing
workshops {through industry associations} and to local dietributors of
contreolled substances. The pamphlets should be made available to the end-
ugers of equipment through retail shope and servicing workshops. The
pamphlets should be released during the last quarter of 1993, The
pamphlets will be updated biennially.

- The 0DS Unit will establish a link to the UNEP IE/PAC’s OzonAction Data
Base which <c¢ontains up-to-date information on substitutes, new
technologies and products, contactg to producer industries, and other
activities in the field of protection of the ozone layer. Information will
also be gathered from other sourceas such as through direct contacts with
manufacturing industries abroad.
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The OIS Unit will disseminate information to the industries and public
through issuling of a guarterly newsletter which will include information
on the substitutesfalternatives and new products as well as international
and national activities in the field of ozone layer protection,

Budgets

Estimated annual budget (stationery, printing and communication):
us § 8,000
Total estimated cost for the 4 year period: US § 32,000

Elemant 2t Public awareness programmes

The National Environmental Council with neceasary asesistance of the
Department of Hatural Regources will undertake the following public
awarenass campaigns:

{a) Arrange for TV and radio programmes on ogone layer depletion, czone
depleting substances, international efforts being made to protect
the ozone layer and the Zambia Country Programme to be implemented.
Copies of various video films on the ozone layer issus will be
requested from UNEP for broad casting in Zambia. The filme will be
ghown from 1993 at suitable intervals.

{b) Release notices oun the new policies and legislatione through TV and
radio announcements as well as on newspapers.

{c} Make anncuncements on TV, radic and newspapers on the launching of
the Ozone Friendly logo.

Budaget:
Total Estimated cost for 4 year period: US § 10,000

Two prass conferences will be arranged for the Miniater of Environment and
Natural Resources to announce!

« the adoption of the Zambia Country Programme; and
-~ the launch of the Ozone Friendly Logeo.

The Department of Natural Resources will organize s l-day workshop for the
media in 1983, to inform them of the issue of depletion and protection of
the ozone layer and on the Zambia Country Programms.

Budget:

Total estimated cost, including rental of premises, honorarium for the
epeakers and hoapitality: US § 2,000

The University of Zambia‘s Energy and Environment Group (EEG) will
organizea in cooperation with the Natural Resources Department (ODS Unit):

{a) A series of popular articles featuring the problem of depletion of
the cozone layer and focusing on efforts being made to protect the
ozone layer., The articles will also highlight the progress on the
implementation of Zambia Country Programme. Scientific experts will
be hired as consultants to prepare articles on the issue. On
average, six articles will be prapared each year from 1993 to 1596,

Budget, «

us § 200 per article
Total estimated budget: US 5 4,800
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{b) Public lectures on the ozone layer: depletion and ite impacte, and
measures for protection. One lecture will be held every year from
1993 to 1966 at the University.

Budget:

Us § 1,300 per lecturs including honorarium for the speakers,
hospitality and advertisements
Total estimated budget: US § 4,000

- The inadustry assgociations, in cooperation with the ODS Unit will organize
industry seminars sach year from 1993 to 1996 on the lmportance of the
protection of the czone layer and the implementation of the Zambia Country
Programme. Available and emarging substitute chemicals and equipment, and
how to best spread this information will also be discusesd.

Budget:

Us § 2,000 per seminar including rental of premises, honorarium for the
speakers and hospitality.
Total estimated budget: US § 8,000

- T-ahirts will be printed with ozone layer protection and environment
protection illustrations. The printed T-ghirts will be sold at non-profit
making price to ODS«using industriss. The general public will also be able
to purchase the T-shirts from the Hatura)l Resources Departmant, through
various shops, the University, colleges and training institutes.

Three thousand T-shirte will be printed in 19%4. Tha Ratural Resocurces
Department will use the contingency fund under the budget for ODS Unit to
cover the initial cost of printing the T-shirte. The coste will be
recovered through ssle of the T-shirts.

3.2.3 Industry Actionsg

The Industry Actions will consist of § projects which are categorized by
uae sectors.

SECTOR: Refrigeration and Alr-conditioning
Project Rl: Bacycling of refrigerants and beatter servicing practics

To exempt import duty on the recycling and recovery equipment as well as
to provide financial assistance to local companies {excluding the
multinational companies) for purchasing such egquipment. 20% of the cost of
an egquipment will be provided to the company as financial assistance. The
equipment should be able to recycle CFC, HCPFC and HFC refrigerants. The
cogt of financial aesistance iB regquestesd to be covared by the
Multilateral Fund. The project will be implemented for an initial trial
period of two years starting from 1 January 1995,

The mechanism for the provision of financial aesistance, including
criteria for receiving such asaistance, will be established in 1994. It is
expected that the workehop owners will purchase the sguipment and upon
pregentation of the receipt, 20% of the price paid will be refunded to the
workshop.

Any eligible ¢ompany which purchases the eguipment before 1595 can claim
the refund in 1995.



Budget:
Total estimated cost: US§ 56,000

Resumptions for the estimation:

- The number of workshops (including motor garages servicing
automocbile air-conditioners) that will purchase a recycling and
recovery unit is assumed to be the total number of workshops
existing in the country: 70

- The price of one unit equipment is assumed to be USS 4,000.

Us § 22,400 is regquested from the Multilateral Fund for the two years
{1995 and 1996). This is 40% of the eatimated total coat of the project.

Project R2: Retrofitting industrial refrigeration systems to use ammonia

Since it is cheaper to operate industrial refrigeration systems with
ammonia, the industries will be required to retrofit their systems to use
ammonia at their own cost. If the industries wish to retrofit their
refrigeration equipment with substitutes other then ammonia or HCFCs, they
can submit proposals to the O0DS Unit for consideration of financing
incremental cost. The retrofitting should occur before the year 2000 when
importation of controlled substances will be banned.

The refrigeration technicians of the relevant industries will be required
to attend the training course on safety for ammonia refrigeration systems
(Project 5.4 under Programme 5, Training Courses Programme}.

Project R3: Retrofitting existing commercial refrigerators (with large
compressors)

When a commercial refrigeration equipment needs a compressor replacement
or other major repairs the equipment will be retrofitted to use HFC-134a
refrigerant. This project will be implemented first on a trial basis for
two years, satarting on 1 January 1995. The incremental cost to the
gervicing workshops or in some cases the owners of the egquipment, for
purchasing HFC-134a compressors, HFC~134a refrigerant, replacement
lubricant oil and other refrigerator components are requested to be
covered by the Multilateral Fund.

The purchase of KHFC-134a compressor will be exempted from import duty (see
Government Actions, Programme 2, Element 3 and Industry Actions, Project
R4). The owner of a commercial refrigeration system, after having
retrofitted their equipment, will submit appropriate receipts to the 0ODS
Unit. The receipts may be either: (i) invoice and Bill of Entry for the
importation of HFC-134a, ester oil and components necessary for the
retrofit as well as receit for the labour; or (ii) detailed receipt from
a servicing workshop that undertook the retrofitting. The incremental cost
(any extra cost for having the equipment retrofitted instead of undergeing
required service under normal circumstances} will be worked out and the
owner of the equipment will be refunded the incremental cost.

Budget:

Total estimated cost of the project for the initial trial pericd: US §
40,000.



Assumptions for the estimate:

- Thare are an estimated total of S00 {upper estimate) commercial
refrigeration systems that are currently in operation in Zambja. By the
and cf 1996 an estimated 5%1 units of equipment will be in operation, out
of which 546 are estimated to be CFC~12 squipment. It is assumed that 80
units of equipment would be retrofitted in the two years (1935 and 1596).

- Retrofitting may involve elther: (i} compressor replacement which would
necessitate replacement o<f other components esuch ag expansion valve,
dessicator and nostrils; or (ii) thorcugh c¢leaning out and replacement of
the CFC~12 with HFC~134a and lubricant oil. The HFC-134a is currently
about 50% more expernsive than the CFC-12 and the replacement olil (ester
oil}y is also expensive. The cost for the retrofit is depandant upon the
age, size and the construction of the equipment being retrofittaed hence,
difficult to estimate. The average incremental cost of retrofitting a
commercial refrigeration egquipment is taken to be US § S00.

Project R4: Purchasing «f new squipment (domestic fridges and freezers)
that do not contain CFCs or HCFCs

Any purchase of new HFC-134a refrigeration equipment (domestic and others
including conpressors) will be exempted from import duty. The loass of
revenue to the Government is regquested to be ¢overed by the Multilateral
Fund. The project will be implemented for the initial trial period of two
years beginning in 1995,

A HFC~134a refrigerator, with import duty exemption, would be considerably
cheaper than a CFC~12 refrigerator, thus providing the necessary incentive
to the public to purchase HFC-134a equipment. In the strict interpretation
of the incremental cost, the cost for providing incentives would not be
covered by the Multilateral Fund. However, providing sufficient incentive
for the public to purchase EBFC-134a equipment would save the costes of
retrofitting and/or early retirement of the CFC~1Z squipment that would
oecur at a later stage. The gquestion is how much cheaper should an HFC-
134a equipment be && compared with CFC-12 equipment in order to create the
necessary incentive., The Government suggests that total exemption of
import duty be ilmplemented for the trial period which is an important
gtage in the phase-out the use of CFC-containing egquipment. However, under
the continuation of the project in the future, the duty exemption will be
reconeidered and replaced by duty reduction.

The following information may be useful to the Executive Committee in
considering this prodect:

- Thse cost of & CFC-12 refrigerator of US § 600 at the time of import
would be priced at US § 1,080 on the local market (with S0% import
duty, an additional 20% sales tax and without including profit)
where as an HFC-134a equipment of US § 660 (assuming that it would
be 10% more expengive than the CFC-12 egquipment) would be priced at
US § 1,188, Hence the incremental cost to a purchaser would be US §
108 per eguipment.

Budget:

Total estimated cost of the project for the initial periecd: US §
6,000, 000.

Assumptions for the estimation of the cost:

- The cosat estimation has been based on the revenue from import duty
on domestic refrigeratosrs only.
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- It is assumed that 20,000 domestic refrigerators and freezers using
HFC-134a will be imported in the two years, 1995 and 1996.

- Average current price of domestic refrigerators and freezers
imported to Zambia {before duty and tax) of US § 600 is taken.

- The Government revenue from import duty on 10,000 refrigerators (at
1992 prices) would be approximately US § 3 million (50% import duty
per unit egquipment).

- The cost of the project is estimated on the basis of 1%%2 prices.

CTOR: Foams

Project Fl: Converting the existing CPFC-using flexible and rigid foam
industry to use alternatives

After the special technical workahop and etudy visit on subatitutes and
alternatives for CFC-1l in the production of foam (Programme 5, Training
Programme, Project 5.%), the industries will conduct any further research
necessary and decide on the conversion.

In the flexible foam production, if conversion to methylene chloride is
chogen, the industries will cover any necessary capital costs for the
conversion. If the industries choose other alternatives that are more
expensive than CFC~1l1 method, the industries will submit & proposal
{including detailed indications of the costa) for the conversion to the
ODS Unit for consideration for financial asgistance, The propossl should
be gubmitted during early 1996 so that if incremental c¢osts are
justifiable, it will be intorporated into the Country Programme updates for
implementation in 1997). This plan will be communicated to the industriesa
during the special technical workshop.

As menticned under sub-gecticon 3.2.1, Key RAssumptions Made under the
Action Plan, an appropriate substitute for CFC-11 in the production of
rigid insulating foam is s8till a difficult issue. Nevertheless, the
technical workshop and study visit will include consideration of CFFCw11
substitution in rigid foam production.

There ja & possibility that the Government may adopt a policy or
legislation restricting the use of toxic substances which may include
methylene chloride. Should this happen, the foam industries will be
informed and more environmentally zafe substitute would have to be chogen,

As explained under sub-section 3.2.1 (Key Assumptions Made under the Action
Plan), project that takes into account the incremental cost for servicing
refrigeration equipment with HFC-134a refrigerant and lubricant oil has not been
included under this Country Programme. An appropriate project may be developed
for the Country Programme update to be implemented from 1997.

Under the Industry Actions, no project for domestic refrigeration sector
has been included at this atage. As mentioned under the sub-section 3.2.1 {(Key
Aggumptions made under the Action Plan), the technological developments in the
field of domestic refrigerators are ongoing at a rapid pace. Due to the fact that
in developed countries, people are able to easily afford new refrigerators,
research in the field of retrofitting existing domestic refrigerators containing
CFCg to uge HFC-134a hao been minimal.

The ODS Unit will keep abreast of the developments in the field of
retrofitting of domestic refrigerators. In the update of the Country Programme,
projects for dealing with CFC-containing domestic refrigeration systems will be
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included for implementation from 1997 when the ban on importation of equipment
containing or are made for CFCs (including compressors that are made for CFCs)
will be effected.

In 1996, before deciding on the projacts, feasibility studiem will be
requested to be carried out by one of the Implementing Agencies (UNDP, UNEP or
the World Bank). One of the important concerns is the economice implications for
retrofitting domestic refrigerators. Due to the fact that the energy efficiency
of the purrent eguipment is up to four times greater than the older models,
retrofitting refrigersters manufactured pricr to 1%%0 projects may not be
economical., However, this would salsc depend upen the energy efficiency of the
HFC=134a equipment.

The two foreseeable optione of domestic refrigeration project are briefly
deacribed below:

(a} Replacing old domestic refrigeraters and freegzers

If technology for retrofitting domestic refrigerators are not sufficiently
developed in the world for introduction into Zambia by 1997, the domestic
refrigerators and freezers that need compressor replacement from 1887
onwarde will be scrapped. Such retrofitting technology would have to be
available by 1996 in order to allow time for tha techniciana in Zambia to
be trained.

The incremental ¢ost ¢to the comeuers of forced replacement of
rafrigeration equipment will be requested from the Multilateral Fund. The
replacement will be calculated on the basis of ‘annual valug’ of the
equipment {(i.e. the total cost of the equipment divided by the expected
life time of the equipment} and the remaining life time of the eguipment.

The old refrigerators and freezers should be deposited with a branch of
the state shop with proof from a refrigeration workshop that the
compressors need to be replaced. Upon depceit of the old equipment, the
state shop will provide the depositor with a ‘deposmit fee’. This fee
should equal the replacement cost explained in paragraph above.

Some means of disposal of the scrapped refrigerators will alse be included
in the project. A part of the cost for thi=s may aleo be requested from the
Multilateral Fund.

(b)Y Retrofitting domestic refrigerators and freezers

If the technology for retrofitting CPFC-using refrigerators and freezers
are developed in the world for introduction inteo Zambia by 1997, the
domestic rafrigerators and the freszers will be retrofitted. The training
programmes under this Country Programme will be adjusted in 1996 to
incorporate training on the retrofitting technigques for domestic
refrigerator systems.

The incremental costs for retrofitting the refrigerators will be requested
from the Multilateral Fund.

3.3 ] r the Implementation of the Actic Consumption
Implications

The planned time schedule for the programmes and projects under the Action
Plan is shown in Table 3.1. The time schedule reflecte the priocrities for the
funding in terms of when the funds would be required.



The programmes, projects and elements under the Action Flan are summarized
under Table 3.2 with indicatione of direct implications on the consumption of
controlled substances. The implications are expressed in terms of the estimated
quantity of controlled substances reduced during the durstion of the project
under this Country Programme.

Most of the activities do not have direct and measurable implication on the
consumption of controlled substances, but are obvicusly essential in enabling
effective and successful phase-out. Institutional etrengthening is crucial in

implementing the Country Programme. (Sea alpo section 3.1, Strategy Statement by
the Government.)

The expected total cumulative consumption of the contrelled substances
under the Country Programme {until complste phase-put} is 262 Tonnes. The
expected cumulative consumption under the Montreal Protocol phase-out schedule
and unconstrained demand are comparsd below:

Cumulative consumption (Tonnes)

Country Programme: 262 (1992-199%, inclusive)
Hontreal Protodol: 463  {1992-200%, inclusive}
Uncongtrained demand: 1,060 {1992-2009, inclusive}

3.4.2 gudget for the Action Plan

The budget for the Action Plan is shown in Table 3.3, The Table also shows
the use sector affected by the programme or project and where relevant, shows the
implication on the ¢onsumption of 2ontrolled substances.

The Natural Resources Department {(ODS Unit) will annually submit an account
to the Secretariat for the Multilateral Fund. Since the programme and project
budgets are eatimates, there may be either surplus or shortage of funds to carry
out the plamnned activities. Any surplus would be accounted for in the Country

Programme update and shortage would have to be re-regquested from the Multilateral
Fund.
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pianned time schedule for the implementation of the Action Plan

Programmes/projects
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S. Project 5.5
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- popular articles
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Table 3.2

Programmes/projects/

Sumary of the prograsmes, projects and elements under the Action Plan with indications
of the implications on the consumption

Brief Description Conmencement/ Use sector Teplications Il
I elements suration ofs Loy,
GOVERNMENT ALTIONS
Programme 1

1. policy Adoption of an overall | January 1993 ALL
policy for the {begin: preparation}
protection of the July 1993
czone layer, fadoption]

2. legislation Aperivent of existing January 1993 AlLL
legizlations to {bagin preparation;
include verims Laws becember 1993
to contral and monitor | [edeption!
the consumption of
controlled substances,

Programme 2

1. Oione Fuxd Establishment of Ozone | Jamuasry 1993 ALl
Furd wier the Dept.of
Natursl Resources for
the impiementation of
the Country Programme,

2., Ozore Friemdly Logo Designing of & lago Janusry 1994 Aerosois,
for azone friemdly Haunch} refrig.,
products. foams

Programme 3

1. 00§ unit Establishment of an January 1993 Atl
00S Unit undler the
Dept.of Matural
Rescurces

Programme 4
1. tustome coding Adoption of ssparate darwary 1993 Ail
system subhesdings for each {bagin
controtled substances | Frepsrstions)
and reporting to the Jarary 1994
National Env.Councii. | limelementation

2. Industry reports Reporting by each 1993 ALl
industry on the import | ipteearations)
ard use of controtled | January 1994
sube LaNCes . Emplementation?

Programme 5

i. Project 5.1 Upgrading of existing 199%-19%4 Refrig.
COUrSES on {praparatiora}
refrigeration and ajc. | 1995 .

{incerporationt

2. Project 5.2 Training course for dune 1993 Refrig. i
refrigeration and afc | Detober 1995
technicians,

3. Praject 5.3 Training of customs May 1993 ALl
officers, g

4. Project 5.4 Training of Feb & Aug 1995 | pogriy,
technicians on safery | Feb & Aug 1996
measures when
opersting ammonis
refrigeration system
in industries,

5. Project 5.5 special technical Hay 1994 Foans

lecture on the
conversion of CFC-11
using foam industries
1o methylene chisride
(including safety
aspects for the
workersy,




Teble 3.2 continued_/

T — T e
Programmes/projects/ Brisf Description Conmenicement/ Use sector Implications
elements Buration o CONSUND .
| Programme &
3. Pamphlet amd Issuing of half yearly | November 1993 ALl
Newstetter panphlets and llagnoh parnghist
quarterly newsiatter, Harch 1994
fiwarmh
2. Public swareness newsistter
- notices, TV/radio/newspaper 1993- 1994 ALE
programmes and prograsmes/notices/
AN SmenES articles/advertisement
etc. on orone layer
issues and Zenbis
Courstry Programme.
- press conferences For the adoption of Jarssary 1993 ALl
the Country Programme [pountry prog.}
and Launch of Ozone January 1994
Friendly lLogo. flogat
- media workshop Workshop to sensitize | May 1993 All
the media,
= public Lectures On the protection of 1995- 1995 AL
- poputar articles the szone layer asrd
-~ ircbkistry seminarsg the Country Programme.,
- T-ghirts Selling of T-shirts January 1994 ALl
with ozone Layer ibagin
protection prints to preparationg}
increase public June 1994
puwareness. {rntansn)
| INDUSTRY ACTIONS
t. Project R Recycling of 1995- 1596 Refrig.
refrigerants.
2. eroject R2 Retrofitting existing | Before 2000 Refrig. 2-4 Tonnes
industrial
refrigeration systeme
to ammonia.
3. Project R3 Retrofitting existing | 1995-199¢ Refrig.
gommercial refrig.
equipment to use HFC-
134a,
4. Projest R4 Purchasing of new 1995-1995 Refrig.
sipment that do not
contain CFUs or WLFCs.
S. Preject Fi Conversion of flexible | 1996 Foam
and rigid fomm mbmission of
industries from using | Proposse by
Hitudtrise]

CFC-11 to substitutes.
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Teble 3.3 Budget for the various progranmes and projects under the Action Plan
fr e e e a— T e————————
Programmes and projects 1993 1994 1995 1996
GEVERNMENT ACTIONS
Perogeamme ¢
1. CQzone Friendly Logo 300 - - -
Progromme 3
1. b8 unit 41,068 21,900 21,900 22,200 127,000
Programme 5
$. Projest 5.2 39,500 . 42,600 - 82,100
2. Project 3.3 3,000 - - - x,000
3. Projest 5.4 - - 12,000 12,500 24,500
4. Project 5.5 - 60,4600 - - 60,600
Programwne 6
1, #Pamphiet and 8,000 8,000 8,000 8,000 32,000
newsletter
2. Public awareness
«  netices, programmes 2,500 2,500 2,500 2,500 10,000
aBGUNCAmEnts
- media workshop 2,000 - - - 2,000
- populer articles 1,200 1,200 1,200 1,200 4,800
- public tectures 1,000 1,000 1,000 1,000 4,000
=~ industry seminars 2,000 2,000 2,000 2,000 8,000
SUB-TOTAL 420,500 97,200 91,200 49,400 158,300
INDUSTRY ACTIONS
1. Project vt - - 22,400 - 22,400
2. Project RZ - - 7 ? k4
i, Project &3 - - 40,000 - 40,000
4, Project R4 - - 3,000,080 3,000,000 &, 000,000
5. Projsct F1 - - - " »
SUB-TOTAL - - 3,062,400 3,000,000 &, 062,400
GRAND TOTAL 120,500 97,200 | 3,153,400 3,049,400 §,420, 700




- B0 -

ANNEX ¥

The Numesx snd Addresses of Inckmstries/Compenies Using Controlled Substances

NAME OF COMPANY
ISIRIBUTORS

M & M Enterprises
PO, 20229
KITWE

1T Zambia Limited
P.D. Box 33342
LUSAKA

Chempro Zarbia Limited (Hoechst)
P.O Box 32055
LUSAKA

REFR AND A}

Drake and Gorham
P.O. Box 31776
LUSAKA

Zombig Oxygen Limited
P.0, Box 70252
HDOLA

Cold Plan/vortex Refrigeration Co. Ltd.
P.0 Box 34131734492
LUSAZA

KREZ Limited
P.0. Box 837
KITWE

ZCCM Limited Power Division
£.0. Box 20819
KITVE

$cheweppes
P.0. Box 22096
KITHE

Chilimunds Enterprises
P.0. Box 21539
LITVE

Zambis Cold Storage Corporation Ltd
P.O. Box 31915
LUSAKA

Roan Refrigeration and Electrical Ltd
P.O. Box 90478
LUANSHYA

tambia Pork Products SME
P.G. Box 31405
LUSAXKA

Band 2 Refrigeration
P.0. Box #0581
LUANSHYR

Philips Electrical Zambia Limited
P.CG. Box 31478
LUSAKA

Sunquick Bottles
P.0. gox 36135
LUSAKA

CONTACT PERSON

W, Geloe
Kanaging Director

Mr. Santy Kaura
Operation Manager

Sates Manager
N
Nr. Jos Thomas, Contracts Manager

Mr. V. Desgia Ass. Contracts Mansger

$. Yerga
Prodaction Manager

Mr, N, Valard
Managing Director

Alex Mofya
C/Director

Marmging Director
based in Lusake

e cChisafs

David D. Viyuyi
Engineering Manager

Me. . Patel
Manager

B. L. Walmscey
Technical Henager

Fr. P. WM. Banda

Mr, J. Bardia

Samuel Isaiah Sikszwe
Maintenance Manager



Copperbelt Bottling Co. Limited
P.0 Box 20275
KiTeE

Vigion Hire Limited
B.0. Box 72006
HOOLA

Chambeshi Refrigeration and
Eiectricel Service

2255 Zamberi Wey Riverside
KW

Steweb Refrigeration Serviges
P.0O. Box 213544
KITE

H. £, Refrigeration
P.GC Box B24
KITHE

Joeboas Electrical
P.0. Box 20572
[ ¢3¢"

A. §, Refrigeration
P.G, Box T1357
NGOEA

K & J Electrical Contractors Lid.
P.0. Box 21161
KIiTME

Able Refrigeration Service
P.0. Box B/52
KIiTE

Philfrost Enterprises
P.0. Box 22064
KITWE

Cold Show Refrigeration
P.G., Box 21228
KITWE

Parkham Limited
F.0. Box 22422
KITWE

Ndela Refrigerstion Limited
P.0. Box 70395
WA

finotto Electrical Co, Limited
P.0. Box 73534
MDGLA

Bairy Produce Board
P.G. Box 30124
LUSAXA

Zopbie Breseries Limited
P.0, Box 70091
NOCLA

Rowlee Company Limited
P.O. Box 22270
KiTee

Business Machime Services (2) Ltd
P.O. Box 70879
NDOLA

A, M, Musmbeshi
Technical Menager

M. Desal
Kanaging Director

Mr. Chisuio
Yechnician

Webstone M. Chiwi
Manager

Hubert Chime
Mansger

Jossph Chalwe
Manager

Mr. A. §. Simpanzye
Managing Dirsctor

K. B. Chaunam
Harager

¥r. A, P. Chilebeis
Managing Dirsctor

Mr thisangs
Managing Director

e, £, Musonda
ard J. Sinyangwe

¥. Parkinson
Birector

Tobal Kachry
Manager

Mr, Ermes Finotte
Honaging Director

Alex Mapulasngs
Plant Engineer

Kr. W, C. Xabonso
Materijals Mansger

Mr, J. M, Patel
Managing Director

Mr. J. Kunds/Chief

Accountant/Mr C Shilling

Workshop Mariager.



Athol Plastic (PTY) Limited
B0, Box 20518
KITWE

Foans

Foam Plastics (imized
.0, Box 21685
KITvE

Vitafoam Zambia Limited
P.0. Box 70815
NDOLA

HALON

Colgate Palmolive Zambia Limited
P.G. Box 71584
NDOLA

Ndola Firs 8rigade
P.0. Box 70197
NDOLA

Zambia Airways Corporation Limited
Ndeke House

p.0. Box 30272

LUSAKA

Roan Air
P.0. Box 30327
LUSAKA

Kitwe City Coungil
F.0. Box 22495
KITWE

Fire Safety and Manufacturing Services
P.0. Box 21885
KITHE

Rokans Fire Brigade

CARBOR TETRACHLORIDE

Nitorgen Chemicals (2) Limited
P.0. Box 360226
KAFUE

P. Sakalas

Mr. €, 1. Kabambanya
Chemist (Supervisar)

A, B, Munyims
Technical & Production
Drestor

Mr. K. Maunta
Production Manager

Petszon Chitalu
station Officer
(Training arncd Research)

Mr. M. Mukubesa
Technical Director

Mr. Yembao

P. 1. Sakala
Chief Fire Officer

Mr. Kettu Wrigus
General Manager

Chief Fire Officer

Mr., . M. Liaye
General Manager
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AMNEX 11
Tabie 4.1 Production, imports, exports armsi consumption of controlled sibmiances in 1986
Prod. Imports Exports Consume . [+

¢ 5.5 4] 5.% 1.0

4] 5.0 G 29.0 1.0

0 0 ¢ D 0.8

] ) ) 0 1.0

0 Dy i} 0.1 0.6

g 4.6 1) 246
Halon 1211 g 4 0 1] 3.0 1
Halon 1301 ¢ ¢ 0 0 15.0 ¢

H Halon 2402 o 0 0 ) 6.0 0
Sub-total ) 1] 0 P 9
TOTAL a .6 o 3.4 34.58 l
ANMEX B ‘

Sroup 1
CEC 13 i 0 ] g 1.0 0
GFC 1YY g 9 o g 1.0 0
CFC 112 14 0 0 0 1.0 &
CFC 211 [+] 4] 0 g 1.0 ¢
cFp 212 0 0 0 0 1.0 0
CFC 213 0 g ¢ & 1.0 ]
CFC 214 g g 0 0 1.0 o
CFC 215 g 0 0 0 1.0 ¢
CFC 216 g 0 0 2 1.0 4]
CFC 217 0 1] & ] 1.0 i}
Sub-totel 0 9 0 Q
Group 11
Carbon tet 8 ki 8 3 1.1
ar 1
Methyl chl 0 0 8 0 1.0




Table A.2
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Proguction, imports, exports snd consumption of contrelied substances in 1989

Torras
| _Substances

Prod.

Imports

Exports

Corwume .

Colent.
Lonkume .

| amex A
;

| crc 11

| cre 12

| cre 113

| cre 114
[ crc 115

[ e ]

-
5300‘(!!&
—

oo oo

st
gagm‘w
s WA

L3 weie 5 ke b
*
o0 00 3 O

[l
[~E-2~N. EV ]
W~y

g S’%.b-tata{

2.3

<2.3

22.26

Group 1t

Halon 12%1
Haion 1321
Haton 2402

[ e Y~ ]

[ue e e ]

f=1 =N =]

[+ o B ]

oy
[ ]
(=X~ R

o

| Sub-totsl

TO¥AL

ANNEX
Grow 1

CFC 13

CFC 11
CFC 112
CFC 211
CFC 212
CFEC 213
LFC 24
CFc 218
tFe 216
CFC 217

COOOOOO0G0

IR0 OO OO

=R -R-R-g R+ R g =]

OO RQOGo

a

[ S S S S e

LT

a MR
BSOa00a0000

OO QQOLOO0

| Sub-totsl

Growp 11
Carbon tet

1.1

groue 11
Methyi chi

1.0

TOTAL




Tabis A3

&5

Production, imports, exports and consumption of controlied substances in 1990

——
Torwwes
B Substarvces

Tuports

Calcut.

RENEX &
Growp |

LFC 1Y
CFC 12
CFC 113
CFC 114
CFC 115

DLOUOO

SCooWmW

[~ R~ e =]

ooailu
O -

38.9

| Halon 1241
| #aton 1301
Balon 2402

[ e e ]

L= =]

o R B =

Lo o R g

LoQ

cFc 13
CFC 111
CFC 112
| crc 211
CFE 212
| crc 213
| crc 214
£Fe 215
CFT 216
g CFC 217

RO OOO0n

CSOWOOQAOOoON

L= e R v e Qe g

LoOOLOODODLGOD

R

[P TS P S A g §
OO OWNO0

.

GOoCOLLOOOR

Sub-total
Sfowp 11

Larbon tet

1.1

frowp 111
Methyl chi




Table A4
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Praduction, imports, axports and consumption of controlled substances in 1991

Torrws
Substances

Prod.

Twpores

Exports

Corwiee .

Cateut.

ANNEX A

Growo 1

LFC 11
CFe 12
CFL 113
CFC 114
LFC 115

[ 3o e R R

e
CJQQ:&V‘

GO DO0

oomﬁ:ﬁ
-
» (= X3

"o

LY ot CF e il
comoo

| Subototal

22.2

22.2

Groue 11

Halon 1211
Halon 1301
Kalon 2402

[ X ]

L gl w

oaC

(=R =R~ ]

OO

L e R d

|_Sub-total

TOTAL

22.12

Group !

CFC 13

CFC 1N
CFC 112
CFC 21
CFE 212
CFC 213
CEC 274
CFC 215
CFC 214
CFC 217

[=F~EwRaRag-ReRe eyl

ODDOOOODODOo0

MOODODO 00O S

DODODOODOOO

- wd ol ok ol ol adh ol o
» 3

& & 2 %

poDooDORO

DOOoOO0DOO000

E Sub-totst

Growp 11
Carbon tet

1.1

Groue 111
Methyt chi

1.0

TOTAL






