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Al.1l

Al.2

Al.3

Al.4

A. EXECUTIVE SUMMARY

BACKGROUND

The Montreal Protocol was developed as an international
reaction to limit the adverse effects of CFCs on the
stratcspheric ozone layer. At inception, ' the Protocol
defined measures that signatory countries must take to

limit production and consumption of Five CFC’s and Three

halons. The Protocol was later reviewed (in the London

amendment) to include controls in ten more CFCs, C1TC and
methyl chloroforms. '

Nigeria participated actively in all negotiations leading
to the Montreal Protocol. 1Infact, it is on record that
Nigeria co-sponsored the resolution of Article S of the
Protocol concerning .the special needs of developing
countries. The country signed and ratified the Protocol on
31st October 1988. By May 1994, the Protocol has Dbeen
ratified by over 130 countries.

Since becoming a memher, the country has taken . steps
towards the protection of the ozone layer. These include,
empowering FEPA, through the FEPA drocree of 1988, to
control envirconmentally harmful substances eépecially CFCs
and Halons that are known to affect the ozone layer.
Consequently, FEPA has been collaborating with relevant
organizations such as the World Bank, UNIDO etc. in efforts
geared towards implementing the Montreal DProtocol. FEPA
has also put in place an ozone office in the Abuja Head
quarters.

Under the Montreal Protocol, member countries established
in 1990 an interim multilateral fund (now called
Multilateral Fund) to assist qualified signatory developing

countries meet incremental costs that may result from their
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A1.5

A2,

A2.1

A2.2

implementing the phase out provisions of the Prctocol.

Developing countries with ODS consumption of less than 0.3
Kg per capital {such as Nigeria) qualify to benefit from
the fund. However, a prerequisite activity for cbtaining
financial assistance from the fund is the preparation of
the country programme. The current effort sponsored by
UNIDO is considered a vital input to the Nigerian country
programme.

This report titled *Preparation of CFC phase-out Strategy
for refrigeration and Airconditioning Industries and
services in Nigeria®" contains historical and current ODS
use in Nigeria as well as unconstrained projection of O0DS
consumption to the year 2010. The report also include
detailed consideration of alternative ODS Phase-out
Scenarios, including estimates of incremental costs that
are expected from a complete ODS phase-out. It also
includes an assessment of the current recommendation of
future policy framework and, action-plan for Nigeria
Government including highlights of wviable projects
especially in the refrigeration and airconditioning sector
for which the country may seek assistance from the
Multilateral Fund.

STRUCTURE OF ODS USE IN NIGERIA

No company produces ODSs in Nigeria. The country’s total
ODS consumption 1is met through importations which 1is
carried out by a limited number of companies with contacts
in producing countries of Burope, USA and lately Asia. The
total annual ODS$ consumption has been equated to the total
ODS import.

The total ODS import into Nigeria in 1994 is estimated at

about 1157.0 ODP tonnes of which CFC-11 and CFC-12 account‘

for about 85% (Gee Table Al).
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TABLE Al: CONSUMPTION

EEE

OF ODS IN NIGERIA IN 1994 BY SUBSTANCE

SUBSTANCES CONTROLLED CONSUMPTION IN ODP FACTOli CONSUMPTION IN
BY THE MONTREAL METRIC TONNES ODP TONNES
PROTOCOL
GROUP I ANNEX A
CFC - 11 206.7 1.0 206.7
CFC - 12 772.3 1.0 772.3
CFC - 114 7.2 1.0 7.2
CFC - 115 8.2 0.6 4.9
Sub-Total 994 .4 991.1
GROUP II ANNEXE A
Halon 1211 - 3.0 -
Halon 1301 3.5 10.0 35.0
Sub-Total 3.5 35.0
GROUP I ANNEX B - 1.0 -
Sub-~Total - -
GROUP IXI ANNEX B
Carbon tetrachloride 96.0 - 1.1 105.6
Sub-Total 96.0 105.6
GROUP IIX ANNEX B
1,1,1 -trichloromethane 254.0 0.1 25.4
Sub-Total 254.0 25.4
TOTAL 1,347.9 1,157.1

A2.3 The biggest end-user of ODS in Nigeria is the refrigeration

A2.4

and airconditioning sectors responsible for about 74% of
the total ODP tonnes in 1994. Others
of flexible

equipment, and industrial solvents.

include manufacture

foams; aerosol production; fire fighting

(See Figure Al)

The domestic refrigerator and deep freezer sub-sector:s use
of CFC-11 and CFC-12. CFC-11 1is
foam blowing agent while CFC-12

large quantities used

predominantly as is used
for charging new appliances
{Gee Table A2).
use HCFC-22 as

502.

and/or servicing used ones.
Most Industrial refrigeration systems now
refrigerant while very few still use CFC-

111




FIG.Al:  PERCENTAGE USE OF ODS BY SECTOR IN NIGERIA (1994)

Solvents (11.2%)

Aircon. & Refrige. (75.3%)

L .

TADI.I: A2: STRUCYURE OF ODS CONSUMPTION IM NIGERIA BY TYPE AND
APPLICATION

!

)

USER SECTOR SUBSTANCE APPLICATION

(A} REFRTGERATION

. (1) LOMESTIC REFRIGERATORS & Cre-12 - REFRIGERANT .& SERVICIIG
DEEP FREREZIEES MAINTENANCE
CrFC-11 - FOAMING
(1i) COMMERCIAL & INDUSTRIAL CFC-12 ) - REFRIGERANT AND SYSTEM
CFC-502 FLUZHING

Cre-11 - SYOTEM PLUZHTIR
HCFC-22 - REFRIGERANT & 5YSTEM

. —— FLUSHING
(B) AlR-COUDTTIONITNG
(1) DOMESTIC AND COMMERCIAL CFC-11 - REFETGERANT AUD SYSTIN

FLODE TG
Cre-12 - REFRTIGERANY

- 1i1) l(l(()lli:)?g AJL -CONDITIONING cre-12 - Rf'!l-‘f{'[‘(’.il"llii\bf'l“ e o
ARG - MAINTEHNAICE AMND SERVICING.
o _L(_—)l()/"\i !’Ilt_)j'l___ll_(_ o CrC-11 ~ BLOWING AGENT FOR FOAIT,
i)_) _:'.\—E-Vz(_)—’-—(_—)_[.'—:— Cre-12 - PROPFLLANTSG
() ¥ Ibk - TG THEG HALON- - PIKE EXTINGUISHER.
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A2.8

The Car air-conditioning sub-sector is responsible for the
largest consumption of the total CFC-12 consumed in the
refrigeration and air conditioning sector in the last few
years. With an estimated 650,000 air-conditioned cars in
1994, about 366 metric tonnes of CFC-12 was estimated to
have been consumed in initial charge up and servicing of
airconditioned cars in Nigeria in that year. The major
servicing requirements being topping up nzeds, leakages
and/or compressor failures. Domestic and Commercial Air-
conditioning sub-sector has virtually shifted from the use
of CFC to the use HCFC-22 as refrigerant.

The foam industry in Nigeria still use large quantity of
CFC-11 as blowing agent. However, the quantity consumed
has been decreasing in the last few years due nartly to the
partial shift to non-ODS alternatives (such as methylene
chloride) and partly due to the economic downturn witnessed
across the country within this period. The sector accounts
for about 9% of total ODS use in 1994.

The use of ODS as Aerosol in cosmetics industry in Nigeria
is fast becoming a thing of the past as most-companics now
use unstenched LPG. In 1994, for example the sector was
responsible for only about 2 percent of total ODS
consumption. However, some major market-movers within the
industry are still undecided about making the switch. The
high capital investments and product acceptability by the
public are some of the hindrances cited.

Use of industrial solvents is now limited to two chemicals
namely, methyl chloroform (MCF) and carbon tetrachloride.
They arc used mainly as degreasers and as paint removals.
It has becn estimated that about 1000 liter per day of
ozone depleting solvents was consumed in the country in
1994, representing about 11 percent of total ODS
consumption in that year.

A4
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A2.9

A3

A3l.1

A3.2

A3.4

The fire protection sector still u:e limited quantity of
Halon-1301 in stationary equipments while the use of Halon-
1211 in transportable equipment 1i5 almost phased out due
partly to prohibitive prices and partly to the awareness of

ve v el g perespeend jesa el Vhesao bt o e I ia
vt Pinat il tivhisitey o woubdd make comprbet e swi el to
non-0DS alternatives (such as FM-200) as soon as production
of llalons are stopped or when they become more scarce or
too expensive.

Study Methodology

The task was subdivided into 3 phases; namely (i) field
survey and data analysis (i1) evaluation of existing
framework and response by user industry to ODS phasec-out
plan and (iii) formulation/development of a National ODS

phase-out action plan and time table.

In tackling the first phase, a comprehensive field survey
of ODS importing companies and user industry was carried
out using prepared questionnaire. Here emphasis was laid
on data collection in the Lagos area since Lagos 1s not
only the main entry port for ODS import into Nigeria, it
also accounts for over 70% of ODS consumption 1in the
country . I addition, sampled survey were also carried
out in a tew selected sources in the Northern and Eastern
part of the country. Although the study covered all the
relevant sections of the economy, emphasis have been laid
given our terms of reference, on the refrigeration and

airconditioning sectors.

The strategy adopted in the second phase of the project is
to carry out field survey of secondary sources of
information. Such sources include governméntal and non-
governmental bodies such as FEPA, National Agency for Food
and  brug Adminigstration and Control (NAFDAC) and
Manufacturer Association of Nigerian (MAN). The really big
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A3.5

A3.6

A4

Ad4.1

Ad.2

ODS user industry were consulted on issues concerning
workable and mutually benefitting framework .for ODS phase
out. Discussions were also held with top officials of FEPA
in orcder to obtain relevent information and to discuss

issues concerning governmental framework for ODS programme.

The last phase of the project involved deﬁelopment of
future ODS consumption Scenarios based on current patterns
and expected trends in the user industry using a computer
based electronic spreadsheet. Based on the outcome of this
exercise, a national action plan is developed and a time
table of the action-plan is then formulated.

An interim report was completed around mid-April 1995 and
copies were sent to UNIDO Headquarters in Vienna and FEPA
headquarters in Abuja. The report was discussed with
officials of FEPA and feedbacks from both UNIDO and FEPA
were  carefully considered and incorporated into the

preparation of this Final Report.
Critical Assumptions

The most plausible substitution techniques identified and
utilized in the formulation of the ODS phase-out Scenarios
include; retrofitting of existing manufacturing/assembly
facilities to produce non-0ODS cquipment; improved servicing
and maintcnance of equipment; retrofitting of existing
cquipment with non-0ODS components; and recovery/recycling
of ODS during equipment servicing. Costs estimates for
each of these techniques werce generated. from information
contained in the UNEP Technical Options Report of December
1991, and from other available country study reports.

These cost estimates were used as inputs to calculate the
incremental cost of each of the Scenario analysed. The
incremental cost calculation was based on a cost simulation

programme implemented on a Microsoft Excel spreadsheet.
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A4.3
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A5.1

The spreadsheet simulation allows the user to analyse net
incremental costs and benefits (in terms of ODS consumption
phased-out over the period 1994 - 2010) of alternative
phase out Scenarios. Since the model employs a simulation
technique, the user is expected to have as input well
prepared Scenarios of developments i1 each sector. The
option with the minimum incremental cost per kilogram of
ODS phased-out between the period 1994-2010 1is then

considered to be the preferred one.

Incremental cost calculation for Nigeria consist of the
following three elements:

User costs, 1.e cost 1incurred at the level of the

manufacturcrs of ODS-using products, which consist of
incremental capital and operations costs and a factor to
cater for other costs such as those associated with
adaptation to the new technology. '

Consumer cogts, i.e incremental cost incurred by the final

consumers of the end-products, e.g refrigerator owners, as
a result of the phase-out of ODS using equipment, resulting
in forced carly replacement of domestic refrigerators and

freecers,and extra cost of purchasing CFC-free equipment.

Government costs, especially those required for

institutional strengthening to ensure effective
implementation of the Protocol.

The Phase-Out Scenarios Considered

Two phase out Scenarios have been analysed in this study.
These arc:

(a) An allowable phase-out Scenario that postpones the ODS

phase-Out until the latest possible date allowed by
the Montreal Protocol.

viii
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A5.2

A6

A6.1

(b) An accelerated phase out Scenario, in which the speed
of the phase-out programmed 1s increased to ensure
compliance at a date earlier than the 2010 mandated by
the Protocol.. ’

In the first Scenario, the O0DS phase-out programme is
allowed to follow the full utilization of the 10 vear delcy
provision in the Protocol. For the second Scenario, the
complete phase-out of ODSs and transition to ODS
substitutes is accomplished over the period 1994-2008.

ODS Consumption Profiles of the Unconstrained Demand
The unconstrained demand for ODSs in Nigeria can be defined

a5 the demand into the future, if the Montreal Protocol had

not existed. For this case, ODSs are not regulated and

unconstrained quantities of the controlled substances are

A6.2

A7

A7.1

imported into the country at current prices throughout the
period 1995-2010. Growth assumptions, covering épecific
periods were made on parameters like; manufacture/assembly
of new equipment; import of new and second hand equipment
(Tokunbos); retirement of équipment; etc in order to
estimate the unconstrained demand over the period 1994-
2010. The already phased-out consumption of ODSs in the
foaming, aerosol, and fire-fighting sectors in pre-1994 was
tactored into the estimation procedure to producce an
unconstrained 1994 base year demand.

We have estimated that between 1994 and the year 2010
cumulative unconstrained demand for ODS in the
airconditioning and refrigeration sector of Nigeria can
amount to about 24,700 ODP tonnes.

ODS Consumption Profiles in the Two Scenarios

The ODS consumption profiles for the two phase-out

seenarios considered, the Montreal Protocol requirement,
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The

allowable phase-out Scenario follows closely the Hontreal

aud the uncoenstrained demand are shown in Fig.

I'totocol reguairement, with a slichtly sharper dip duving

the period 2904 to 2008, and complete phase out by 2210.
The accelerated phase-out implies concumption well balow
the Scenario A and the Montreal Frotocol schedules duving
the whole poiiod. Very sharp dips in conswuption iu first
noticed starting from the year 192¢ and continuingG  at
different pesiodic rates until couinplete phase-out by the
yoar 2008,
F1G. A2: ODS PHASE-OUT SCENARIOS
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Table A3: COST AND BENEFITS OF ALTERNATIVE PHASE-OUT SCENARIOS®

; Scenario ODS Use Eiiminated over the Incremental User Incremental Consumer Gevernment Cests Total Incremental Cost | Disccunted Cost
i pericd 1584.2010 (OOP Tonnas) Costs Cost Miil USS (1694 Present | Mill USS (1594 Prasent | Fer XG O0S
(% of Total Unconstrained Mill. USS (1994 Prasent | Mill. USS (1994 Present | Value) Value) oliminated
Demand) Value) Value) uss/ka
1. Allowabla Phase-Out
SCENARIO A 13,310 (34%) 426 67.1 18 114.0 86
L
2. Accelarated Phass-ount 672 53.9 32
SCENARO B 19,040 {77%) 130.0 68

‘The Costs and Benefits apply to Refrigeration and Airconditioning Sector only.

‘Total Unconstrained OD3 demand over the period 1554 - 2010 is estimated at 24,700 ODP tonnes.
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A9.3

A9 .4

(c) Thirdly, this Scenario calls for an early introduction
of measures like better servicing and maintenance
procedures which are less costly, and are easier to

implement .
Recommended Phase-Out Strategy

The recommcnded phase-out schedule starts with the Montreal
Protocol level of ODS consumption of abcut 1,357 ODP tonnes
. 199o. A 64% reduction in consumptioﬁ 1s expected
hotween the years 1997 to 2000; 25% between rthe year 2000
to 2004, 66% between 2004 and 2006, and complete pha:se-ous
by the ycar 2008.

The control built into this Sceunario that are principally
responsible  for this accelerated phase-out schedule
include: introduction of manufacturing of non-ODS equipment
ax from the year 1998; retrofit of ODS based equipment as
from the year 1998, increasing in intensity between thet
year and the year 2008; introduction of better servicing
and maintenance procedure as from the year 1998, leading to
a 50% reduction in use of CFCs for leak testing and :system
purging by 1998, and complete elimination of CFC use for
these service requirement by the year 2000; recovery and
recycling of CFCs, with 4C0% recycling between 1998 and
2005, and increasing to 70% till phase out; retrofit of CFC

based equipment during the phasc-out period.

The Lotal unit incremental cost of the recommended phase-
out schedule has been estimated at USS 6.8/Kg of ODS phased
out. The benefit is a reduction in total unconstrained ODS
consumption of approximately 77% over the period 199%4-
20008.

The estimated cost of the recommended phase out schedule
for Nigeria has been based on a simulation of the phane-out

strateqgy, using assumptions on the cost of such phasie-out
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Al10 Action Plan

Al0.1

Al10.2

Al10.3

Al10.3.1

Al10.3.2

The objective of the Action Plan is to phase-out the
consumption of ODSs in Nigeria in compliance with the
Montreal Protocol as  ratified by the Nigerian
Government and in accordance with the recomnended OD3

phase-out strategy .

The Action Plan covers an initial period of 3 vyears
covering the first quarter of 1996 to the end of the
year 1998. The plan comprises the introduction of
Government initiatives to effectively regulatce and
monitor the use of ODSs, and a series of proposed
projects in the ODS user sector:, which are vital to
the successful implementation of the recomiended

phase-out schedule.
Government Actions

Institutional strengthening will involve the immediats
putting in place of a National Committee for Ozon:
Depleting substances (NCODS). This comhittce will be
coordinated from the Ozone Office currently existing
in FEPA. According to a source 1in FEPA, this
commit.ter has once becn put in place, but there are no
indications that it has since becn functioning. Its
cffect ive functioning should be a priority Government
Action. Recommended membership of the committes will
include: FEPA a3 the Coordinating Agency; Federal
Miniutries of Finance, and Industry; Maticiaal Planning
Commi::sion; Customs and Excise Department; National
Agency for Food and Drug Administration, (NAFDAC); and

represontation of OD5 user groups.
The already existing Ozone office in FEPA must be
~t renet hened,  through  the provision of necassary

irf1astructure and recruitment of additional personnel
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210.3.3

Al10.3.4

to strengthen existing capabilities. The office will

serve as the secretariat for NCODS. The office will
also be responsible for all control actions, and
monitoring functions of activities relating to the

Ozone phase-out programme.

The currently existing rnonitoring system for ODS that
is being carried out by NAFDAC need to be revamped.
The recommended system will reguire that permit for
import of ODS must be filed at the Ozone office which
will after evaluation give approval or decide
otherwtise. In addition, the Customs and Excise
Department will be responsible for documenting all
import declaration concerning ODS imports into
Nigeri.a. Such documentation will be routinely made
available to the ODS office.

Other Proposed Government Actions include:

(a) Introduction of Requlalory Measures

The proposed regulatofy measures will include: a
schedule of bans on the use of 0DSs. for specific
purposcs at specific dates in accordance with the
recommended phase-oul strategy. Table A4 give:s the
recommended schedule of the bans in ling with the
recomncended strategy; introduction of a special ODS
tax on 1imports of all controlled substances to
encourage 1initial substitubion of ODSs in easily
substitutable applications;  introduction of tax
exemption:;  for companies importing ODS  conserving
equipm:nt.

() Training Proqrammes

Two  Lraining programmes  will  be  instituted by

Government to promote effoective control monitoring and
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TABLE Ad:

DRAFT SCHEDULE OF BANS ON ODS USE IN NIGERIA

e
The use of ODSs is allowed in the production and servicing of the below listed application areas I‘
until tha given dato. !
All CFCs:
1. Preduction ol Jdmestic refrigerators and Ist January, 1998
shepy freeers "
Tustaliat ion o commercial and tndustrial Lot January, 149 II
refrivgerati-n -puaipment . i
il instaliation of commercial Iat January, 1298 ’
alrveondivioning evuipment
4. tustallation ot maobile alrcondit toning Lyt January, 1995 i
13
£ Sercieing of baeestie refrigerators and P Jwiary, Jous

v fressiers; commercial and fnelustrial
tefriger tion, wquipment; and mebite

airconditioning

[ Manufactnre ol foam in the foam industry Lev danmear -, 2006H
. In fuwported new refrigeration st Jarsnry, (9o

o iptieenl S app i e

", In juported e

ond hand refrigeration

crqu i paeent Joppri fances

[at Januw

iy, Lund

All Halons:

“ twmpecr i/ Instal lation of new Ler Januery, 1o
portabde/transportab e Cive-{ighting
gt et

(U Seyvicing of halon five-fighting Lht January, 206%

e LTt

Carbon Tetrachloride:s

Ii. ALl uuneg

Tt Janu.

ty, Loon

Methyl Chloroform:

Te. Al e

Lo oo

Ay, I

othrr unas'

. AT cthier usen ot ment joned atwve Lot January, 109
MU i e e e ey, Labearatory PUEpeoet gty e o nob e syiate b e jther,
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use ol ODEs as part of vhe Action plan. The firs®
programes will be rargeted at officials of the Ozone
of fice, Customs and Excigse Department, and NAFDAC.
The sccond will be targeted at improving the technical
expertiise of technicians inpvolve 1n servicing and

maintenance of refrigeratien equipment .

(¢c) ltublic Enlightenment Campaiqus

The Government must  introduce these campaigns O
promote proper understanding of ODS 1issues by
conuumers, small user enterprises and other larue 0oDS
users. This campalgn should be jmnediately launched

au part of the Government Action Plan.
A10.4 Recommended Project pProposals

A10.4.1 Three projects are propo:sed for funding from the
Multilateral Fund. In addition to this a scheme of
public enlightenment campalyn which 13 expected to be
1aunched immediately 18 also proposed for funding-.

£1imination of vhe  Use of Q70

plamandl A -

pProject 1:

Depleting gubstances in pefriqeratic:

ancd Deep F'reezelr Mdnnfarrnrin(

The purpose of this project is to provide financial
and echnical assistance Lo vhe  thuee 1cading
manufacturers of domestic refrigerator and 4y
freezers, to enable them LO retrofilt thewr faciliti

to produce hon-0D5 based egiipment.. this will loead te
a phase-out of cCrc¢-11 and  Cre-1z used  1n the
nant facturing of these canuipment . The recommendaed
companles and their expectad annual non-0Do ccuipment
manutacturing capacity  atter Lhe retrofit are:
Thermocool Engincering Co. Pl (50,000 units) g

Kolinton trechnical Industnies Ltd. (40,000 units) and
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Debo Industries Ltd (30,000 units).

s

Project 2: Institutional Strengthening fo

Programme fmplementation

Th: yarpose of this projuct is to streagthen the
capability of the Fuderal Environmental Protection
Agency (FEPA) to coordinate the implementation of th.
Nigerian Country Programme UtO phase-out the use of
0OD53.

Project 3: Training Programmes

The purpose of this training programues i to provide
a forum for proper and adequate ‘education of
Nigerians, who will be involved in the implemcntation
of the phase-out programme, either at institutional
level, or at the manufacturing level. It is also
proposed that the prograumme should have as an
object.ive, strengthening of the capabilitics ‘of some
selected  training  institution  on non-0DS based
technology. Two training programmes have been
proposed.  The first will have as a target, public
officers from: FEPA; Customs and Excise Department,
NAFDAC, etc. The focus of this programme will be thc
policy and implementation Protocol of the ODS phase-
out programmne. The second which will have as a
terget, technician:s f1om refrigeration and
aircondition manufacturing companies, will focu:z on:
improved and better techniques  for servicing  and
mainteining refrigerators and airconditioners; use ol
non-obg  for leak  testing  and  systoem flushing;
technigues for recovery/rooycling of OD5SG; as well as
policy and implementation lrotocol of the countiy OD3

phiase-out programne.

i




Al10.5

TABLX Ab5:

Budget and Financing Activities 1996 - 1998

Table A5 gives a breakdown of cost of the Action Plun
by components and by year of implementation. It Lo
proposad that all cost are incremental project couts
to be Ffunded by the Multilateral Fund. Government
action: which include projects 2 and 3, as well as the
public enlightenment programme will be covered by the
fund 35 part of the overall institutional "support

projocl.

SUMMARY OF COSTS OF PHASE-OUT PROGRAMME ACTIVITIES
1966 - 1998 (IN MILLION US §)

PROGRAMME COMPONENT 1996 1997 1998 TOTAL
A. Institutional Strengthening
(i)  NCODS and Ozone office 0.1 0.1 0.1 ¢.3
(i)  Training 0.1 0.1 0.1 02
(i)  Public Enlightenment ’ 0.05 0.05 0.05 0.15
B. letrofit of Relriceration Manufacturing _
Iacilities 55 05 - 6.0
Total 575 | 075 | 025 6.75 .




CHAPTER ONE

INTRODUCTION

%.1 DACKGROUND

In 1974, some re:earchers at the Universily of California in the
USA claimed that man-made chemicals known as chlorofluorocarbons
(CFC*:.) were daaging the stratospheric (-zone layer. CFC's are
chemical compounds which are derived by :eplacing the hydrogen
atoms from simpl.: hydrocarbons (Methane, «thane etc.) by halogen
atom:. Although these compounds have been known and
characterized since the 1890's, they only becane important
commercial chemicals around the late 1920's when Thomas Midglay

discovered their vse as working fluivs (refrigerants) for

“.refrigyeration c¢uipment. By 19503, their use as acrosol

propellants, bloving agents for foams and .is solvents in addition
to their use as refrigerants led to a r.pid increase in their
production. The utilization of CFC’s worl.wide grew by leaps and
bound:; between the 1950s and the early 1970s. It is perhaps
correcl to say that this phenomenal growth is as a result of the
CFCs being perfect in most of the end-uscs of its application.
CFC’s as refrigcrants are non-flammable, 1as very low toxicity,
is stable, and nas very favorable therm.-physical properties.

These combinaticn of properties made halocarbons the dominant

'refrigerant during the decades of the '0s to the early 70s.

while the stability of CFCs was consicered as a beneficial
property in refrigeration, this same atts ibute turned oul to be
the major sourc: of environmental concern. Instead of CFCs
breaking down in the lower atmosphere where environmental damage
would be limitecd, they break down in the upper atmospherc where
their chlorine and bromine component attocks the Ozone Laver.

The discovery ly the two scientists in 1974 of the Ozone
deplel.ing properties of CFC’s especially in the troposphere led
to at.tention he:ing focused on the nced to phase out the use of
thes: product:, to protect the Ozone Layer and hence reduce
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negal tve dmpacts oon cacth. This culminated in an internat tonal
agreement in 1985 called the Vicenna Convention for the Protecztion

of the Ozone Laycr.

The agreement which was endorsed in March 1985 by 21 States and
the European Ecoromic Community was based on the principle that
Countries will agree internationally to take steps to protect the
Qzone layer. The March 1985 agreement which is commonly referred
tc as the Viennc Convention pledges parties to protect numan
health and the ervironment from the effects of Ozone depletion.
Two annexes to tl.e convention, provide for participating States
Lo cooperate in research, observation and information exchange.
Furthe: evidence between 1985 and 1987 on the ozone depletion
capabilities of CFCs led to the birth of the Montreal Protocol
1 1987.

1.2 THE MOI!TREAL PROTOCOL

The Montreal Protocol was developed as an international reaction
to the fact thai man-made products generally referred to as
chloroflucarbon:s (CFCs) are depleting the Ozone Layer of the
troposphere. Tho protocol was deQéloped unider the management of
the Unitesd Natiors Eivironment Programme in 1987, and came into
torce wn January 1% 1989. It is pertinent to point out that the
protocol emerged as a follow up to the Vienna convention for the
protection of Ozone Layer that was earlier adopted on March 22™
1985, The protocol as of the time it cam: into force, defined
the measures that parties must take to limit production and
consumption of five CFC’s and three halon:..

Later on, new scintific information indicated that the proiocol
as it then exisled will be incapable of protecting the 9Ozone
laver adequately. As a result, a reviiion was made Lo the
protocol by June 1990 at a meeting in London, where controls on
ten move CFCs, corbon tetrachlovide and mcthyl chlorofeorm: were
added to the proiocol. Deadlines for the elimination of :hese

controlled subst. nces were then set. The revision also cazered




for the specific nature of the parties from developing couniries
by providing for technical and financial assistance to ihese
countries that are signatories to the protocol.

‘In order to quantitatively interpret the regulatory aspechs of

the protocol, each of the controlled chemicals is assigned an
Ozone depleting potential (ODP) in relation to
trichlorofluorocarbon (CFC-11) that is assigned an ODP of 1.
Consumption of the controlled substances for each count:iy is
defined as total production plus imporis less' exports and
excludes recycled substances. To obtain the relative Ozone
depletion effect of CFC in a given parly state, the annual
consumption figure, for each CFC is multiplied by its ODP value.
The totals for all the CFCs consumed in the country is then t:aken
as the indicator of potential Ozone damage. Parties are reqiired
to reduce this tctal by 50% by 1995, by 85% by 1997 and by 100%
by the year 2000 (all relative to 1986 consumption levels). The
protocol however gave a grace period of 1) additional years to
developing countries with per capital consumption of less than
0.3kg to meet these requirements. Apart from these issues, the
protocol clearly spelt out the interrelal.ionships as regards:
control of trades on ODS with non-ﬁarties; assessment and review
of control measures; reporting of data; non-compliance; R&D,
public awareness and exchange of information among parties; among
others.

The parties to the Montreal Protocol also «stablished in 1990 an
interim multilateral fund to assist qualified signatory
developing countries meet their incremental costs to enable them
to comply with the phaseout provisions of the protocol. This
fund received US55240 million in donor contribution during the
period 1991-1993. It has been estimatcd that about UL$500
million replenishment is expected to be requested for the fund,
for the period 1994-1996. Nigeria participated actively in all
the negotiations for both the Vienna Convei:tion and the Monlreal
Protocol. The naivion finally signed and rotified the convention
and the protocol on the 31 October 19:8. Nigeria being a
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developing country whose per capita ODS consumption as of 1994
has been estimated to be around 0.012 kg, qualifies for technical
and financial assistance under the multilateral fund. A
requisite activity for obtaining financial assistance from the
fund is however the preparation of the country programme. This
current study is one of the vital input: in the process of
preparing the Nigerian Country programme. '

1.3 NATIONAL EFFORTS FOR THE PROTECTION OF THE OZCNE LAYER

As mentioned 1in the earlier section, Nigeria participated
actively in the negotiations for both the Vienna convention and
the Montreal Protocol. It has been reportced that the nation co-
sponsored the resolution of Article 5 of the Protocol on the
special needs of developing countries. Thc nation acceded to the
convention and the Protocol on the 31" of October 1988. 3ince
bedoming a party to the Protocol, the following activities
summarizes some of the pertinent natione! efforts toward:; the
protection of the Ozone layer in line with the spirit of the
Protocol.

- Article 18 of the FEPA Décree No.58 enacted in 1988
specifically provided the national iegulatory regim: for
the protection of the Ozone laycr.

- In 1989, FEPA nominated two Nigerian institutions to
cooperate with institutions in devecloped nations towards

enhancing capabilities of Nigerian O:one Science Research.

- Experts nominated from Nigeria have actively participated
in four review Panels mandated by Article 6 of the Protocol
as from 1990.

- Knowledge and expertise of the staff of FEPA has been
broadened and improved through training assistance £from
internationul organizations on ODS.

EEE




b

FEPA has put in place an ODS cffice in the Abuja
Headquarters.

FEPA has also been working with a number of multilateral
agencies for the irplementation of the Montreal Protocol.
In 1992, the Agency assisted UNIDO noitinated Consultants to
undertake a study titled "Techno-Economic Assessment of the
Financial Viability for the Collection, Recycling and/ or
Safe Disposal of Refrigerant Gases and Related materials in
Africa®, The project was undertaken concurrently in Egypt,
Kenya and Nigeria.

UNIDO as a follow up initiated 1 second project 1in
collaboration with the Agency titled "Methodological
Development of UNIDO Programme to evaiuate the substitution
of CFC-Based Technology in Refrigeration and Air
Conditioning sector®.

The present study is a component of the above project and
was initiated with the basic objective of putting
guantitative feelings to: current per capita ODS
consumption in Nigeria; and a time-phased national plan for
phasing out ODS consumption in 1line with the Montreal
Protocol.

FEPA has also initiated in 1991 in collaboration with the
World Bank a country study on ODS in Nigeria. Two missions
from the World Bank have visited Nigeria between 1991 and
1992. The first mission’s effort in collaboration with
FEPA was concentrated on providing a broad based survey of
OD5 imports and user - industries with a view to evolving
terms of rcference for the country study. The second
mission also collaborated with FEPA in August 1992 to
complete the plans for the country programme. However,
information available to us indicate that the efforts has
not fully taken off. As a matier of fact another mission
is being planned for sometimes later in the year to firm up
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the effort towards the preparation of the country report.

- The current study, which is expected to contribute.to the
naticnal effort towards the country report is being funded
by UNIDO with full collaboration of FEPA.

1.4 THE STRUCTURE OF THE REPORT

This is the final repcrt of the project "Preparation of CFC
phase-out strategy for Refrigeration and Air conditioning
Industries and services in Nigeria®". The report 1s structured
as follows: An executive summary is provided at the beginning of
the report. This is followed by the introductory chapter.
Chapter 2 of the report deals with the objectives and methodology
of the study. 1In chapter 3, the Structure of ODS use in Nigeria
in historical and current years together with an unconstrained
forecast of future ODS use in the country are presented. In the
earlier part of this chapter the ODS supply and end-use sector
structure are elucidated.

Chapter 4 deals with institutional and policy framework {(either
currently existing or recommended)’ to addre«ss the ODS phase out
strategy in Nigeria. In chapter 5, the pcssible ODS Phase-out
scenarios considered in this study are described and the result
of a comparative assessment of the scenarios are presented.
Finally in this chapter, the recommended phase-out strategy is
presented with the phase out schedule. The report is concluded
in chapter 6 with an elucidation of an action plan. These covers
the recommended governmental actions to promote the recommended
phase-out strategy together with a list of projects identified
for funding to enhance the success of the phase-out strategy.
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CHAPTER TWO

2.0 OBJECTIVES AND METHODOLOGY OF THE STUDY

2.1 AIMS AND OBJECTIVES

The basic aim of the study is the preparation of a strategy

paper, in collaboration with the Federal Environmental Protection

Agency (FEPA) on the phase-out of CFC in the refrigeration and

air-conditioning industries and services 1in Nigeria. This

activity is in compliance with the Montreal Protocol (MP) and the

commitment of th2 Federal Government of Nigeria to phase out

Ozone depleting substances in Nigeria. The objectives of the

strategy paper are the following:

(i)

(11)

(1ii)

(iv)

(v)

Review of current ODS imports, application and
classification of ODS users and consumers up to the
most recent years.

Supply/demand forecast of ODS in Nigeria during the
period 1995-2010.

Elucidation of the challenges, that will be faced by
Nigerian Industries as they implement activities to
respond to the Montreal Protocol ODS phase-out
programmes.

Assessient of the current and recommendation of future
policy framework, regulatory and economic incentives
that is in place and/or that must be put in place to
cost-effectively respond to th: requirements of the
Montreal Protocol in Nigeria.

Preparation of a cost-effective action blan to phase-
out ODS in Nigeria, and recommcndation of strategies
that should be followed by the Nigerian Government to
implement the action plan.
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(vi) Identification of urgent actions that must be taken by
the Federal Government of Nigeria to implement the ODS
phase-out plan. This will involve the specification
of a timetable for the various stages of the action-
plan.

(vii) Development of monitoring arranuements to control the
actual and forecast ODS consumption and to monitor the

effectiveness of the action - plan.

In 1992, UNIDO conducted a study on the "Techno-Economic
Assessment of the Financial Viability of the collection and Safe
Disposal of Refrigerant Gases and Related Materials in Africa®.
The study covered Egypt, Kenya and Nigeria. During the
implementation of this project, the data collection was based on
a comprehensive field survey of Industrial enterprises involved
with importation and use of ODS’s in each of the country
surveyed. The Nigeria component of the report include a rich
database on: Imports of refrigerators by type for 1985, 1990 and
1991; 1991 prices of refrigerants; trend of production and
imports of refrigerators and deep freezers; types and number of
installations for refrigerated trucks/vans {including A/C units
for buses); types and number of centrifugal chillers; mobil air
conditioning units for cars; and utilization of CFCs by sub-
sectors in 1991. '

The present study builds on the database described above, by
carrying out focused survey of the various organizations listed
in the earlier report. The specific aim during the field
surveying aspect of this study is to update the information
contained in the earlier report. By so doing we would be in a
position to document changes that has taken place in the ODS
imports and user-Industries in Nigeria between 1991 and 1994.
The exercise has enabled us to update information on ODS use in
Nigeria. This 1s a necessary first st¢p in the process of
setting up any phase-out plan for ODS in !he country.
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.2.2. STUDY METHODOLOGY

The first step in the execution of this study was to carry out
a literature search of all the past work/studies done in respect
of ozone depleting substances (ODS) in Nigeria. Two of such
works were found and they are the "Techno Economic Assessment of
the Financial Viability of the Collection and Safe Disposal of
Refrigerant Gases and Related Materials in Africa®" and *"Field
Data Survey on Ozone Depleting Substances in Nigeria®". The first
study was commissioned by United Nations Industrial Development
Organization (UNIDO) and was carried out concurrently in Nigeria,
Egypt and Kenya. The second study was carried out by FEPA in
1990. These past studies provided a good background for the
study that we carried out.

The study was divided into 3 phases, namely:

Phase 1: Field Survey and Data Analysis.

Phase 2: Assessment of Response by User Industry to ODS Phase
Out Plan and Existing Framework on ODS Phase-Out.

Phase 3: Formulation/Development of a Naticnal ODS Phas=-Out
Action Plan and Time-Table. '

The methodology adopted for each of thesc phases is discussed
below:

2.2.1 Phase 1: Field Survey and Data Analysis

Tnis phase addressed item (a) of the terms of reference which is
the review of «current ODS imports, applications, and
classifications of ODS by users and consumcrs and formed a vital
input later in the ODS supply/demand forecast process. Of the
two past studies referred to earlier, the first one which is on
"Techno-Economic Assessment of the Financial Viability of the
Collection and 3Safe Disposal ¢« f Refrigerant Gases and Related
Materials in Africa" was found .o contain a comprehensive audit
of CFC import and utilization in Nigeria up to 1991.
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In that report, the CFC user industry was classified into
different sub-sectors and the particular characteristics of each

#ub-sector with respect to CFC consumption was discussed.

Given the rather short duration for this present study, the
methodology adopted fcr this phase was to build on the work done
in this past study commissioned by UNIDO. This was found to be
the most time-effective strategy. A fresh comprehensive field
survey covering a sizeable proportion of the respondents of an
earlier similar survey was conducted during this phase of the
project. The strategy used was to obtain response from the Lagos
area. The Lagos area covers over 80% of the ODS supply and
utilization in the country. Lagos is the main entry port for ODS
import into the country. Apart from this fact, over 70% of the
utilization of ODS occurs in the Lagos area. At the end of the
intensive coverage of the Lagos area, sample survey covering
selected sources in the Northern and Eastern part of the country
was carried out. This enabled us to have pertinent information
to characterize ODS supply and consumption patterns in the other
parts of the country.

A list of both the primary and secondary sources of field data
was compiled from the previous study and all theée places were
visited to obtain updated data through the use of prepared
questionnaires. The primary sources of field data include
importers and users of ODS. The user industry was classified
into the following categories:

- Airconditioning and Refrigeration Sector;
- Aerosols;

- Plastic Foams;

- Solvents;

- Fire Fighting Sector.

10
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The *Airconditioning and Refrigeration sector which is the main
focus of this study was further classified into:

* Domestic Refrigerators and Deep Freezer
* Commercial and Industrial Refrigeration
* Domestic and Commercial Airconditioning
* Mobile Airconditioning.

The secondary sources of data includes: government regulatory
bodies such as National Agency for Food and Drug Administration and
Control (NAFDAC); Federal Environmental Frotection Agency (FEPA);
and associations such as Manufacturers Association of Nigeria
(MAN) . Specific questionnaires and discussion papers were prepared
for each of these data/information sources.

Data and information on specific figures of ODS imported by type
and ODS consumed by user categories were obtained through the field
survey. In the course of the field survey, information on actions
already adopted or planned by both the major and minor end-users
in response to ODS phase-out was obtained. The respondents were
also asked to give input in terms of suggestions to the formulation
of a National ODS phase-out strate'gy for Nigeria.

The methodology for the analysis of field data involve the
collation and classificaticn of ODS consumption by type and by user
industries and sub-sectors. The collation of the ODS consumption
data for the base year 1994 was carried out using data from the
import regulation agency NAFDAC, buffered by import statistics from
importers and utilization statistics obtained from end-users.
Based on information on the trends of activities and ODS
consumption in each sub-sector, future demand projections were
estimated. Trends in data for the past few years were studied and
specific information from each user sub-sector on OD3 consumption
were used in the determination of driving factors for future
demand. Analysis of data was carried out on a computer-based

electronic spreadsheet.
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2.2.2 Phase 2: Assessment of Response by User Industry to ODS
Phase Out Plan and Existing Framework on ODS
Phase-Out

;Essentially, the work of this phase served to address the issues
in items {b), (c) and (d) of the terms of reference which are:

- Addressing the Nigerian industry challenges and general
activities in response to the Montreal Protocol ODS phase-out
programmes ;

- _Assessment of the Nigerian actual and recommended policy

framework, regulatory and economic incentives;

- Assessing the strategies of the Nigerian Government to phase-
out ODS with regard to the Action Plan chosen by the
"Government .

The strategy for this phase of the study was firstly to feel out

what actions are being carried out by specific sub-sectors of the

ODS user industry. This was done through the administration of the

questionnaires and observations during the field survey. Secondly,
, the field survey of secondary sources of information particularly,
?;lassociations such as Manufacturers Association of Nigeria (MAN) was
geared towards obtaining information on jointly co-ordinated
actions in response to the ODS phase-out plan. 1In both of these
cases, the respondents were asked to contribute their suggestions
concerning a workable and mutually benefitting framework for ODS
phase-out.

Lastly, we held discussion with a top official of the Federal
Environmental Protection Agency (FEPA) to obtain pertinent
information on governmental framework for the ODS phase-out
programme. This official who is responsible for the Ozone office
in FEPA contributed a lot of information on Government feelings on
the strategy for ODS phase-out in Nigeria. We also had discussion
with some selected respondents of the survey to collate industry
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views on the ODS phase-out strategy in Nigeria. The assessment
exercise served to elucidate the shortcomings of existing framework
and the workability of recommended ones. It is worthy cof note that
in 1992, FEPA jointly organized an international Seminir with
Unitep Nations Development Programme (UNDP) and United Nations

-Environmental Programme (UNEP) on "Industry and Protection of the

Ozone Layer in Nigeria®". The proceedings of this seminar which
drew participants from the industry, academia and government
pafastatals, was a valuable source of input to this phase of the
study.

2.2.3 Phase 3: Formulation/Development of a National ODS

Phase-0Out Action Plan and Time-Table

This phase covers item (e) and (f) of the term of reference which
are:

- identifying urgent actions of the Government to implement ODS
phase-out, consistent with the mentioned strategies. A time
table should be developed for the various steps of the Action
Plan;

- Development of monitoring arrangements to control the actual
and forecasted ODS consumptions and to monitor the

effectiveness of the Government actions to phase-out ODS.

The methodology for this phase of the project 1involve the

. development of several future ODS consumption scenarios based on
"current trends and possible future trends in the user industry.

Each of these scenarios were then evaluated based on: conformance
to Montreal Protocol’s stipulated limits; supply and cost of ODS;
and ODS substitutes in the future and in the light of the various
issues which emanated from the assessment of Phase 2. This
evaluation aided the selection of the most workable phase-out
scenario. All actions needed for the attainment of the limits
defined by the selected scenario were then identified and the
necessary urgent actions were highlighted.

13
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This will basically be a component cf the a National Action Plan

for. ODS phase -out. A time-table was also developed from the

bt i Action Plan coupled with the time limits of the selected future

-

consumption scenario. From international experience of the common
lapses of existing framework on ODS phase-out and implementation
of similar environmental policies, a sound monitoring arrangement
is developed which will aid in the regular check on the conformance
of actual to forecasted ODS consumption and serve as an indicative
toolito measure the adequacy or otherwise of the suggested Action
Plan.
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] CHAPTER THREB

" 3.0 STRUCTURE OF ODS USE IN NIGERIA
3.1 ODS SUPPLY STRUCTURE

'All the ODS consumed in Nigeria in 1994, like all other previous
years were imported. The importation of these: substances is
féa;ried out by a limited number of local companies with contacts
in producing countries. These companies then distribute most of
the substances directly to ODS - using companies while a small
'pérceptage goes to dealers outside Lagos. In some cases, we
discpﬁered that some user - companies directly imported'ODS from
overseas countries. The National Agency for Food and Drug
Administration and Control (NAFDAC) is ths governmental agency with
maﬁdatés to control and register the imports of chemicals including
pDS.f An observation from the result of the survey is that not ail
the imports of ODS into Nigeria is properly documented by NAFDAC.
Data obtained from NAFDAC and the major importers of ODS indicated
cases where imports were not recorded. This lack of reporting has
been described by sources in NAFDAC to be either -deliberate, or
arising from importation of ODS wiﬁh other materials. It has been
estimated by NAFDAC that about 30% of total CODS coming into Nigeria
may not have been documented by the Agency.

The folloying summarises the lessons learnt from the survey carried
out by us as regards current ODS Supply structure in Nigeria:

(1) All ODS are imported into Nigeria, mainly from Europe.
Although it has been reported el:sewhere that legal and
p illegal export of ODS from Nigyeria to neighbouring

T countries exist, our data generation process showed that

this is negligible, when compared to the quantity
utilized within the domestic economy.

(i1) About seven companies were active in the importation of
ODS in bulk into Nigeria in 1994. Two of them, namely
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Ashimina Ltd, and Nulec Ltd accounts ifor over 60% of the

market.
(1i1) Most of the end-users purchase their ODS needs from these
‘mporters. Some medium to big end-use companies import

their ODS vuse directly from the manufacturers overseas,
while some of the smaller end-users purchase these
substances from small to medium scale dealers who obtain

their supplies mostly from the major importers.

{iv) . Medium scale dealers are the major sources of ODS in towns
and cities far removed from the major port entry city of
lagos. It has been estimated that ODS use in the greater
Lagos area constitute over 70% of total country consumption.

(v) The National Food and Drug Administration and Control
' (NAFDAC), an agency of the Federal Government of Nigeria,
has been mandated to control the entry of ODS into Nigeria.
NAFDAC mandate stipulate that anybody bringing ODS into the
country like all other controlled chemicals, must register
such imports with the Agency.

(vi) Not all the ODS that entered Nigeria in recent years were
documented by NAFDAC. This lack of decumentation in many
cases can be described as deliberate, while in some cases
they arise from the inability of the Agency to rightly
classify such imports as ODS.

{viy) Major sources of import of ODS into Nigeria in 1994 include:
France; UK; and Italy. Together, they account for over 80%
of all imports of ODS.

(viii) ODS importation from the USA, seemed to have ceased as from
1992 as show in Table 3.1. A reduction in imports of these
substances from Spain over the period 1991-1934 can also be
observed. We note the emergence of India as a gource of ODS
starting from 1993,
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NAFDAC

(viii) ODS importation from the USA, seemed to have ceased
as from 1592 as show in Table 3.1. A reduction 1in
imports of these substances from Spain over the period
1991-1994 can also be observed. We note the emergence
of India as a source of ODS starting from 1993.

(1x) Most of the importers surveyed indicate awareness of
the ODS issue .nd the emergence of substitute such as
HFC-134A. All of them are yet teo introduce this
substance into the Nigerian market.

(x) There seems to be a general lethargy on the part of
importers over the feasibility of a phase out in
Nigeria before the year 2,010.

- TABLE 3.1: SOURCES OF ODS IMPORTS INTO NIGERIA (1991 - 1994)
COUNTRY 1991V 1992 1993 1994
Y 3 $ a3
1. FRANCE 10.0 6.90 4.20 20.60
2. U.K 55.0 30.63 19.11 33.90
3. SPATN 24.0 22.90 8.00 4.20
4. ITALY 5.0 25.37 58.54 27.40
5. INDIA - 3.3 5.70 3.60
6. HOLLAND - 3.2 - 8.13
7. GREECE - - 2.52 -
8. GERMANY - - 1.94 -
9. BELGIUM 3.0 - - 2.18
10. U.S.A 3.0 7.7 - -
SOURCE:
1. 1991 Report

17




3.2 STRUCTURR OF END-USE SECTOR

The major end-users of ODS in Nigeria include: refrigeration and
airconditioning sectors; manufacture of flexible foams; aerosol
manufacturing; fire fighting equipment; and industrial solvents.
Airconditioning and refrigeration sectors account for
approximately about 75% of the total ODP tonnes utilized in
Nigeria in 1994, This sector include applications like;

- installation, assembling and manufacturing of domestic

appliances; car air-conditioning systems; miscellaneous
commercial and industrial refrigeration equipments;large factory
chillers, and servicing of these equipments. During the survey,
we establised the fact that limited recovery and recycling of
ODS, especially by medium to large scale industries took place
in 1994. Brief description of the ODS use in each of the sectors
is described in the following sections:

3.2.1 Domestic Refrigerators and Deep Freezers

The total installed capacity of the nwnufacturing/assémbly of

‘refrigerators and freezers in Nigeria as of 1991 stood at about

600,000 units per annum. A few of these companies have either
shut down or were producing at greatly reduced capacity by the
year'1994. Based on our survey of about 95% of the producing
companies, we have estimated that in 1994 only about 86,000 units
were  produced. The largest producers being Thermocool
Engineering Co. Plc. (47%), Kolinton Technical Industries Nig.

" Ltd. (29%) Debo Industries Ltd (20%) all located in Lagos. We

discovered however that by the first quarter of 1995 production
figures in two of these companies had gone up by as much as 50%
of their 1994 levels. It has been postulated: that domestic
manufacturing of these equipment had been hampered in the past
few years due to the declining economic conditions 1in the
country, coupled with the availability of cheap imports of second
hand refrigerators/deep freezers popularly called "Tokunbos® in
the market.
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Domne::l i el igeral ora/deep Treeser: are prodoced oo difteront

sizes ranging Lrom 140 to 440 litres capacilty. ‘The charging

-refrigerant most commonly used in the production of these

equipment is CFC-12. All the refrigerators and deep freezers use
polyurethane foam for insulation. The insulation which 1is

produced in-factory during the manufacturing/assembling process

wres GG LL an the predowminant. blowing agent . The trend vn the
product ton of domestic celcigerator: aarl Drecers between 1991
aned 10l b o b Phe companien snveyed an shown i fable 3.0
This represent over 95% of domestic production. IF'rom the

production figure obtained, we noticed that there 1is no
significant change in the total number of units of refrigerators
and deep freezers in Nigeria in the last 5 years.

TABLE 3.2: PRODUCTION TREND ' IN DOMESTIC REFRIGERATOR AND
DEEP FREEZERS (IN UNITS)

ELEE

HAME 1991 1992 1993 1994
DEBO IND 24,859 24,004 14,280 16,920
KOLINTON TECHNICAL NIGERIA LTD 26,400 28,000 30,200 25,000
"THERMOCOOL, 28,900 31,800 37,800 40,000
AZSO . LLEC 2,600 4,500 2,500 2,600
HIG. SEW. MACHINE 100 500 50 ) 0
GACOL NIG. LTD 2,000 1,250 1,160 1,100 |
3 - TOTAL 84,859 90,054 85,930 85,620.0

As mentioned earlier, importation of "Tokunbo" refrigerators and
deep freezers became an important source of these equipments in
thie Nigerian market over the last few years. Although no accurate
statistics of these imports are kept (as none could be found
during our investigation). Informed guesses uéing information
obtained from the customs department put the number at between
20,000-25,000 units per annum. Majority of these imports usually
need servicing before being put into use. Such servicing usually
involve leakage mending, recharging with refrigerants, repairs
or complete replacement of compressors. Our field survey showed
that compressor failure and leakage-in-system are the most
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frequent problem:s that service technicians in Nigeria are faced
with. We also found out that about 80% of these service jobs are
performad by Road-side Technicians.

3.2.2 Commercial and Industrial Refrigeration

Activities 1included under this sub-heading include; cold
room/stores; refrigerated trucks/vans; and industrial
refrigeration. There are two categories of companies involved
in this sub-sector activities. These are the fairly large

"installers such as Alumaco Nig Ltd, Debo Industries Ltd etc and

the smaller installers such as UAC foods Ltd who is involved in
cold stores and other refrigeration and airconditioning equipment
of their group etc. Alumaco Nig Ltd is the largest actor in the
first category and is very active in the installation of cold
rooms, air-conditioning systems in Vans/Buses/Trailers. Some
refrigeration system components such as compressors, electrical
motors, etc, are usually imported while others, such as the
panels, etc. are fabricated locally. -

Most of the installed cold rooms to date are in the range of 6-36
TR (tonnage refrigeration). Most of the first category companies
are affiliated with overseas companies and have been informed
about the need for a change to non-ODS refrigerants or new
equipment has already been sent for the replacement refrigerants.
As of the time of carrying out our survey, almost all existing
cold rooms are based on CFC-12 as the refrigerant. 1In quite a
few, use of CFC-502 (ie. a mixture of CI'C-12 and HCFC-22) as
refrigerant was noted. It has been estimated that about 1000
cold rooms existed in Nigeria with an average of about 12
installation per year from 1991-1994. Our survey also indicated
the following characteristics of the activities of companies in
this sector: the big companies still use ODS for system flushing
e.g. CFC-11 (Alumaco), HCFC-22 (Debo Industries, Palmer Ltd), and
CFC-12 (Debo Industries); electronics leak detector and soap
solutions are the common leak testing methods; none of the
sampled companies uses ODS for leak testing; flushing which is
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the largest area of wastage differs in terms of quantity of ODS
used in each company, due possibly, to wide variation in the
sizes of units produced. For example Skg of ODS is used on
average per unit in Alumaco, while figures for other companies
varies from 0.16kg per unit at Debo Industries, to 13.-40kg per
unit at Palmer Ltd; there has been a downward trend in equipment
manufactured in this sector over the years. For example Alumaco,
a major actor, installed a total of 38 units in 1990, falling off
to 6 in 1994. |

Concerning refrigerated Trucks/Van/Buses, Alumaco is also the
largest actor, accounting for nearly 80% of total installations
in 1991, while the balance is imported. It has been estimated
that there are about 500 operational units in 1994. About 11
units were installed on the average annually between 1991-1994.
CFC-12 is the refrigerant commonly used with quantity per unit
depending on size or capacity of the compressor.

Industrial refrigeration systems are generally of larger sizes,
most commonly in the range of 200 TR to 2000 TR wusing
reciprocating compressors. HCFC-22 was found to be the most
preferred refrigerant although there is a significant use of CFC-
502. It has been estimated that the total number of installed,
and functioning industrial refrigeration systems in the country
by 1994 did not grow beyond the level of 50 since not many were
installed between 1991-1994.

3.2.3 Domestic and Commercial Air Conditioning

The domestic airconditioning systems common in the country
include room airconditioners and split units, while the
commercial units consist of mostly centrifugal and reciprocating
chillers. Of all these systems, only the industrial centrifugal
chiliefs uses control substances CFC-11 and CFC-12. The rest
utilizes the transition substance HCFC-22. Most of the
centrifugal chillers were installed between 1960s and the late
19705 with Mandillas Nig. Ltd accounting for about 80%. Iy the
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beginning of 1980 about 30 of such installations existed in the
country. No installations of centrifugal chillers have been made

after 1980. Mandillas 1is currently =oquipped with nobile

"faciiities to service the functioning system whose number in 1994

has been put at about 24.

From 1980 to date, most installations have been utilizing
reciprocating chillers in place of one large centrifugal chillers
since reciprocating compressors are easier to maintain and
failure of one compressor does not affect the whole system. The
only source of CFC loading to the environment therefore can only

come from the servicing of the existing centrifugal chillers.

Such services which take place, usually bi-yearly, involve
pumping down of the refrigerant and flushing of the system with
either nitrogen or freon-11 (CFC-11). During each service,
topping up of the refrigerant to the tune of about 20% of initial
charge is usually required. Leak testing is done using nitrogen
gas and/or soap solution.

According to Mandillas Enterprises Ltd, over the last two years,
owners of commercial air—conditiohing systems have been informed
on the need to maintain storage vessels for CFC or the conversion
of old equipment. Mandillas also informed us that the company
introduced a CFC recovery/recycling programme in early 1994 for
domestic air-conditioners. Since then, about 3 tonnes of HCFC-22
has been recycled.

3.2.4 Mobile Airconditioning (Cars)

As of the beginning of 1995, one of the existing car assembly
plant in Nigeria, the Volkswagen Plant had folded up, leaving
only the Peugeot Automobile Nigeria, and General Motors Flant in
operation. The production and import: of cars in Nigeria in 1991
has been put at about 40,000 cars, with about 45% assembled
locally mostly in the plants of Volkswagen and Peugeol. Between
1992 and 1994. production of cars at the Volkswagen plant
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AT inad Tacrlye and by 1994 an averagoe of aboat 1,000 cars was
said Lo have been assembled at the ploant. Produclion eveuatually
stoppoed by the tirst wonth ol 1995,

while Volkswagen was folding up its operations, another assembly

" plant/company entered the market fully in 1993. This 1is the

General Motor Assembly Plant which introduced its brand.of cars
and vans into the market. The net effect was that domestic car
acssembly fell by an average of about 5.5% per annum. On the
other hand, importation of car and small-to-medium trucks, a high
percentage of which are imported used cars (Tokunbos), rose by
an average of about 17% per annum. The net effect was that by
the end of the year 1994, we estimated that about 650,000 air-
conditioned cars existed in the country.

Recharging of airconditioning in these vehicles occur as a result
of topping up nceds; leakages; and compressor failures. Our
survey showed that leakages account for a large proportion of
service demand. It has been estimated that 70% of ODS consumed
in this sector 1is for leakage servicing. The probability

‘estimate used for proportion of cars in leakage vis-a-vis the

total population is abont 15%. This estimate was developed,
based on the assumption that more than 50% of cars have a leakage
problem once in their lifetime. A higher quantity of gas than
the one needed for the initial charge is usually used for
refilling due to the needs of cleaning, flushing and testing of
the system. An average of 2 kgs per car has been used for
estimating total refilling demands.

Reépondents to our survey also confirmed that most car owners in
Nigeria do not top-up their refrigerant until the reduced cooling
effect hecome very noticeable. They also confirmed the fact that
vibrations due to bad road is a major cause of leakage in car
airconditioring usystem, with the cars loosing on average about
10% of their initial charge per annum. We therefore assumed that
all airconditioned cars in 1994 had to be topped-up to the tune
of 10% of their initial charge. Furthermore, the respondents
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confirmed that compressor failure cases are few, but increasing
with the higher importation of *“Tokunbo®" cars. 1% of total
population of airconditioned cars was adjudged to be a good

estimate of such failures.

Using these figures of merits, we have estimated that about 366.0
metric tonnes of CFC-12 was consumed in 1994 for the initial
charge up and servicing of airconditioning cars in Nigeria. This
represent about 47.6% total CFC-12 consumed in the refrigeration
and airconditioning sectors in the country in that year. Some

of the other pertinent results of our survey for this sector

include:

(1) CFC-12 is the major refrigerant currently in use.

(i1) HCFC-134A has been introduced in new vehicles that

' were recently imported.

(1i1) Some of the big-time companies operating in this sub-
sector, have already acquired ODS recovery/recycling
equipment. For example, R.T.Briscoe Nig. Ltd acquired
their equipment in 1993 and have since recovered 25 kg
of ODS per year.

3.2.5 Foam Blowing

The Nigerian foam industry produces mainly flexible polyurethane
in slabstock forim for mattresses, pillows and cushions. Some
amount of rigid polyurethane 1s also produced for use as
insulation in refrigerators. Many of the 84 slabstock
polyurethane foam manufacturers that were registered with the
foam Producers Association as of 1991 have already closed down
by 1994. The adverse economic condition that have been prevalent
in the country for most of 1990s have forced most of the small
to medium foam producers to halt operation. Our survey showed
that less than 30 slabstock polyurethane foam manufacturers oxist
as of 1994. Out of this, only about 12 own the major units while
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the rest are small to medium.

In terms of quantity, CFC-11 has remained the main blowing agent
used in foam manufacture in Nigeria. The guantity of CFC-11 has
however been declining due the combination of decreasing economic
activity in this sector, coupled with the fact that many old foam
manufacturers are switching to non - ODS alternatives like Methyl
chloride. For example, Vitafoam Nigeria Plc, which has 35% of
flexible foam market in Nigeria, has converted two of its
existing five plants to methylene chloride, with plans to convert
one in 1995 and the remaining twoc 1in 1996. There are however
indications that the 1995 and 1996 plans may be stalled or
outrightly suspended due to increasing realization of the
carcinogenic nature of this substitute. The net effect is that
2 decreased use of ODS may not be registered as expected in
future years.

Vitaloam also informed us that they were aware of the development
of a new polyol in the USA that does not need any blowing agent.
They are considering this option for the future given the
information that foam produced from such polyols is as good as
the one they are using now. ’

3.2.6 Aerosols

Aerosols based pesticides, insecticides, and air freshener are
produced in Nigeria by a handful of companies. All the pesticide
and insecticide production in Nigeria were based on the use of
stenched LPG which is available locally. 1In 1994, there were
about 4 large cosmetic companies and many small to medium scale
ones producing air fresheners and body deodorants . The dominant
share 15 however held by the large companies. Our survey covered
four companies in the Lagos area accounting for about 70% of the
total national market. The result of the survey showed that
three of the four companies had already clianged from the use of
CFCs Lo unstenched LPG boiween 1992 and 1994. Only one company
in the survey population, is yet to make the shift. Our
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in Nigeria.

discussion with management of this company indicated that they
are yet to be convinced of the need to change. They fear such
change will require high capital investment which they are
currently not ready to make. They however seem to be receptive
to the idea of receiving support for such effort. They are
responsible for about 30% of the market.

The reaction of the other companies that have shifted away from
ODS is perhaps mixed. While D.N. Meyer Plc have remained at ease
with such a change in that consumers had remained receptive to
their products, the case was different for Cybele Cosmetics Ltd.
This company actually shut down its production facilities due to
a drop in market share since 1992 when they changed to unsteunched
LPG as aercscols. They are of the opinion that the decline in
market was as a result of consumer’s rejection of their
reformulated product and believe they will be in the market when
the Nigerian public is better enlightened to appreciate their
environmentally f{riendly product. While il is not our intention
to debate this view, the only common problem highlighted by our
survey of ODS use in this sector, is not market reception but the

constraint of inadequate and uncertain supply of unstenched LPG

3.2.7 Halon Fire Extinguishing Agent

In order to obtain indicative demand figure for halons 1in
Nigeria, we held discussion with officials of fire protection
companies such as, Omot Fire Protection Engineering Ltd. In its
line of business, the company account for about 60% of the
national market. The discussion enabled us to come to the

following conclusion about this sector:

(1) By and large the use of haion 1211 in transportable
fire fighting equipment has been replaced with Carbon-
dioxide and other non-0OD5S medium. As such consumption
of halon - 1211 presently i3 very negligible.
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(11) Halon - 1301 which is more wused in stationary
equipment is currently been utilized. Its use is very
common in Qil Installations; computer industries;
communication installations; and some little use can
be found in manufacturing industries.

(111i) It is becoming more and more difficult to source halon
- 1211 and halon-1301 in the international market due
Lo the fact that production of these substances has
almost been phased out in Europe and the USA.

‘(iv) The search for alternative to these halon, especially

halon-1301 has been on since the montreal Protocol of
1987. One of such alternative, FM-200 seem to be
under consideration for adoption by the major fire
protection companies in Nigeria.

(v) The major companies that we surveyed however informed
us that they will definitely have to stop the
importation of halon-1301 by 1996 when they believe
they will not have access to these substances again.

(vi) The shift to FM-200 will be smooth since, on a cost
per kg basis, it is not much expensive than the
Currently used halon-1301. Furthermore, because of
its low vapour pressure, it is compatible with
existing halon-1301 containers.

3.2.8 Solvents

Investigation shows that current use of solvents in Nigeria is
limited to two chemicals, namely; Methyl Chloroform (MCF) and
Carbon tetrachloride (CTC). The use of the solvents in Nigeria
has been attributed majorly to the needs of degreasiiig in
industries and asg well as for paint renovals, We were also
reliably informed that the paint industry which is a major user
of OD5 solvents has virtually discontinued the use of CTCs. It
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has also been concluded that for the major application types,
cheaper alternatives such as use c¢f kerosene and/or petrol 1is
currently being practiced. Methyi Chloroform' use account for
about 60% of total controlled solvent use in Nigeria. It has
been estimated that the total use of Ozone depleting solvent in
Nigeria in 1994 is about 1 kiloliter per day. The structure of
ODS5S use in Nigeria in 1994 showing the common substances and the
applications are shown in Table 3.3.

TABLE 3.3: STRUCTURE OF ODS CONSUMPTION IN ''IGERIA BY TYPE AND APPLICATION

USER SECTOR SUBSTANCE APPLICATION

(A) REFRIGERATION

(i) DOMESTIC REFRIGERATORS & CFC-12 - REFRIGERANT & SERVICING &
DEEP FREEZERS MAINTENANCE
CFC-11 - FOAMING
(1i) COMMERCIAL & INDUSTRIAL Crc-12 - REFRIGERANT AND SYSTEM
CFC-502 FLUSHING
CFC-11 - SYSTEM FLUSHING
HCFC-22 - REFRIGERANT & SYSTEM
FLUSHING

(B) AIR-CONDITIONING

(i) DOMESTIC AND COMMERCIAL CFC-11 - REFRIGERANT AND SYSTEM
- FLUSHING

CFC-12 - REFRIGERANT

(ii) MOBILE AIR-CONDITIONING CFC-12 - REFRIGERANT
(CARS) ~ MAINTENANCE AND SERVICING.
(C) FOAM RLOWING CFC-11 - BLOWING AGENT FOR FOAM.
(D) AFROSOLS CFC-12 - PROPELLANTS
() FIRK-FIGHTING HALON- - FIRE EXTINGUISHER.
1301

3.3 CURRENT CONSUMPTION OF ODS IN NIGERIA

In 1994, consumption of controlled ODS in Nigeria was made up of:
about 206.7 tonnes of CFC-11, 772.3 tonnes of CFC-12, 7.2 tonnes
of CFC-114 in the composite substance CFC-12/114 used in-aerosol
production, 4.9 tonnes of CFC-115 in the composité refrigerant

' Also known as 1,1,1 Trichloroethane.
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R-502 (51.2% CFC-115, 48.8% HCFC-22), 35 tonnes of halon-1301,
105.6 tonres of Carbon tetrachloride, and 25.4 tonnes of 1,1,1-
trichloroethane, all in ODP tonnes. During the same year, about
24.3 ODP tonnes of HCFC-22 was consumed. ODS consumption by
secto. and by substance are presented in Tables 3.4 and 3.5
respectively. Figure 3.1 shows the ODS consumption by sector and
by types, while Figure 3.2 indicates percentage use by sector.

TABLE 3.4: ODS CONSUMPTION IN NIGERIA BY SECTOR IN 1994

EEE

SECTOR APPLICATION OoDs OoDP CONSUMPTION
FACTOR IN ODP
TONNES
1. Rafrigeration &
Airconditioning
Insulation Foam CFC-11 1.0 105.4
Blowing and
system Flushing
Refrigerants CFC-12 1.0 758.8
Mobile System CFC-115% 0.6 4.9
Refrigerant
Sub-Total 869.1
2. Foam Industry Blowing of CFC-11 1.0 99.0
Flexible Foam
Sub-Total 99.0
3. Aerosols Propellant CFC-11 1.0 2.3
CFC-114 1.0 7.2
(IN CFC 12/114)
CFC-12 1.0 13.5
Sub-Total 23.0
4. Fire Fighting Fire Halon-1311 3.0 -
Extinguisher
Halon-1301 10.0 35.0
Sub-Total 35.0
5. Solvents Degreasing Carbon 1.1 105.6
Industrial tetrachloride
Cleaning etc
Methylene 0.1 25.4
Chloroform
Sub-Total 131.0
| TOTAL 1,157.1
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These ODSs were utilized in the following sectors according to
the stated applications:

(1) Domestic Refrigeration

About 386 ODP tonnes of CFC-12,
total national ODS consumption

representing about 33.4% of

in 1994 was utilized as
refrigerants and for servicing and maintenance_of refrigerators
in che country. During the same year, about 94 ODP tonnes of
CFC-11 was consumed for the purpose of foam blowing in the
manufacture of foam insulators for new refrigerators and deep
freezers. Consumption of CFC-11 for this purpose, represented

about 8.1% of national ODS consumption.

TABLE 3.5: CONSUMPTION OF ODS IN NIGERIA IN 1994 BY
SUBSTANCE
SUBSTANCES CONTROLLED CONSUMPTION IN ODP PACTOR CONSUMPTION IN
BY THE MONTREAL METRIC TONNES ODP TONNES
PROTOCOL
GROUP I ANNEX A
CFC - 11 206.7 1.0 206.7
CFC - 12 772.3 1.0 772.3
CFC - 114 7.2 1.0 7.2
CFC - 115 8.2 0.6 4.9
Sub-Total 994 .4 991.1
GROUP II ANNEXE A
Halon 1211 - 3.0 -
Halon 1301 3.5 10.0 35.0
Sub-Total 3.5 35.0
GROUP_I ANNEX B - 1.0 -
Sub-Total - -
GROUP IT ANNEX B
Carbon tetrachloride 96.0 1.1 105.6
Sub-Total 96.0 105.6
GROUP IXI ANNEX B
1,1,1 -trichloromethane 254.0 0.1 25.4
Sub-Total 254.0 25.4
TOTAL 1,347.9 1,157.1
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FIG.3.1: 1994 ODS CONSUMPTION BY SECTOR AND BY TYPES (IN ODP TONNES)
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F1G.3.2: PERCENTAGE USE OF ODS BY SECTOR IN NIGERIA (1994)
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(i1) Commercial and Industrial Refrigeration

In this sector, CFCs are utilized as refrigerant and for system
flushing. 1In 1994, about 3.8 ODP tonnes of CFC-12 was utilized
as refrigerant and for system flushing. R-502 (a composite
refrigerant composed of 51.2% CFC-115 and 48.8% HCFC-22) was
also used in the sector as a refrigerant. In 1994, about 4.9
ODP tonnes of CFC-115 was utilized for this purpose. CFC-11
amounting to about 6.70 ODP tonnes was used in the sector for
system flushing. Some amount of HCFC-22 was also utilized for
this purpose. Controlled ODS consumption in this sector as a
percentage of national total in 1994 was about 1.3%.

(111) Air-Conditioning

For the domestic and commercial air-conditioning sub-sectors,
about 13.2 ODP tonnes of CFC-12 and 5.2 ODP tonnes of CFC-11
was utilized as refrigerant and part of the quoted gquantity of
CFC-12 was used for system flushing in 1994. Total controlled
ODS used in this sub-sector as a percentage of national total
in 1994 amounted to about 1.6%. CFC-12 i:; the most popdlar CFC
consumed in the mobile air-conditioning sub-sector in 1994.
During this year total CFC-12 consumed in this sub-sector as
refrigerant and for servicing and maintenance of mobile air-
conditioners amounted co about 355.5 ODP tonnes. This

represented about 30.7% of national controlled ODS consumption.

{(iv) Foam Blowing

About 99 ODP tonnes of CFC-11 was utilized for blowing of
flexible foam in the manufacture of pillows, mattresses etc.
in 1994. This represented about 8.6% of controlled ODS

consumption in the country during that year.
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CPC-11 and CFC-12 in the composite mixture of CFC-11/12,
CFC-12 and CFC-114 in CFC-12/114, are the major controlled
ODS used as aerosols in this sector. In 1994 about 23 ODP
tonnes, corresponding to about 2.0% of national consumption
of controlled ODS was recorded by this sector.

(vi) Fire Fighting

About 35 ODP tonnes of Halon-1301 was uti;ized in this
sector in 1994. This represent about 3.0% of national
consumption of controlled ODS in the country that year.

(vii) Solvents

Carbon tetrachloride amounting to about 105.6 ODP tonnes and
methyl chloroform of about 25.4 ODP tonnes was used as
solvents for degreasing and other industrial cleaning
purposes in 1994. This represented about 11.2% of total
controlled ODS consumption in the counting in 1994.

3.3.1 Historical Trend in ODS Consumption.

As shown 1in Table 3.6, controlled ODS consumption declined
between 1991 and 1994 at an average annual rate of about 11.5%.
In terms; of substance mix, CFC-11 utilization recorded the
highest average annual decline of about 26.2% during the period
1991-1994, while the decline in use of CFC-12 averaged only about
8.1% per annum, (See Figures 3.3 and 3.4) It has been
concluded that the net decrease over this period in controlled
cubstance utilization in the country can be majorly attributed
to the shift by foam manufacturers from CFC-11 to other
substitutes. Many foam industries, especially those that were
comnissioned around 1992 built systems that utilized
methylchloride as a foam blowing agent. Other existing [oam

manufacturers, like Vitafoam Plc implemented gradual phase-out
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TABLE 3.6: HISTORICAL TREND OF ODS CONSUMPTION IN NIGERIA IN°1991-1994
SUBSTANCE 1991 1992 1993 1994
i Metric oDP % Metric oop % Metric ooP % Metric oDP %
Tonnses Tonnes Tonnes Tonnes Tonnes
CFC-1 5304 5304 30,0 332.2. 332.2 25.0. 269.9 269.9 29 2067 206.7 175
(30.8) {25.7) (23.4) (17.7)
CFC- 12 1,044 6 1,04456 59.1 789.2 789.2 53.3 7142 714.2 60.6 7723 7723 €54
(€0.3) (61.8) (61.5) (€5.7)
CrC- 114 0.0 00 0.0 10 1.0 0.1 7.2 7.2 08 7.2 7.2 06
{0.0) {0.1) (0.6) {0.6)
CFC- 115 153 92 05 98 59 04 8.8 53 04 82 49 04
(0.5} {0.5) (0.5) (0.4)
HCFC - 22 690.0 Hus 02 980.0 45.0 3.7 508.0 254 22 4859 243 21
) {) {-)
HALON - 1211 13 39 02 1.2 36 03 0.0 0.0 0.0 0.0 0.0 0.0
(0.2) . (0.3) (0.0) (0.0)
HALON - 1301 30 30.0 1.7 3.1 31.0 23 33 330 28 35 35.0 30
{1.7) (2.4) (2.9) (3.0)
Carbon Tatrachloride 849 634 53 866 95.3 72 91.2 100.3 85 86.0 105.6 89
5.4 (7.4) 8.7 (5.1)
1,11 Trchicroethane 220.0 22.0 1.2 229.2 229 1.7 241.3 241 2.0 254.0 254 21
1.3) (1.8) 2.1) 22
Total withcut HCFC-22 1,899.5 1,7335 100.0 14523 1,281 100.0 1,335.9 1,154.0 100.0 1,3479 1,157.1 100.0
Total wih HCFC-22 2.589.5 1,768.0 100% 24323 1,330.1 100.0 1,843.9 1,1794 100.0 1,833.8 1,1814 160.0

NOTE: The numbers in brackets are the % of the contralled substances i.e. without R-22.
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FI1G.33A: HISTORICAL ODS CONSUMPTION BY TYPE (IN ODP TONNES)
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FIG.34: HISTORICAL ODS CONSUMPTION BY TYPE IN THE REFRIGERATION
AND AIRCONDITIONING SECTOR (IN ODP TONNES)
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programs with completion target dates. It was also documented
from our survey that Mouka Ltd, aflexible foam manufacturing
company has even gone a step further by shifting first to the use
of methylene chloride and more recently to auxilliary blowing
agent-free foam. -

It has been postulated that the decrease in CFC-12 utilization
in 1994 was a result of increasing price of CFC-12 in the
international market due to stoppage in production as a reaction
to the phase-out requirement of the Montreal Protocol. We
however believe that the decline in consumption recorded between
1991-1994 may be due, more to the decline in economic activity
recorded in Nigeria during the same period. We also note that
the use of HCFC-22, which i3 a transitional substance grew during
the period 1991-1992, probably in response to its lower ozone
depletion potential, recorded a significant downturn 1in use
betweecn 1992 - 1993 as a vesult of worsening economic situal:ion,
and stabilized in later years.
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3.4 FORECAST OF ODS CONSUMPTION IN NIGERIA 1994 - 2010
3.4.1 Factors Determining Demand for ODS

In order to be able to assess the relative structural change of
CD5 consumption in Nigeria, especially in reaction to the
Montreal Protocol, 1t is necessary to forecast ODS demand up to
the year 2010 as if the Montreal Protocol did not exist. As
such, we have assumed in the estimation of this unconstrained
demand that; OD5s are not regulated; and unconstrained quantities
of the controllcd substances are imported into the country at
current prices throughout the period. .

The demand for ODSs is derived from the demand for products that
contain or are made with ODSs, and from the need for servicing
and topping up of reirigerators, deep freczers air-conditioning
and fire fighting equipment. The demand for these in turn depend
on scveral factors among which the key ones include: population
growth rate; income growth rate; expected specific sectcr growth
raten; market saturation of consumer goods e.g. refrigerators,
aerosols etc. in the present market; service needs and standards
cetc. These factors combine with cach other to determine the
evolution of the structure of the activities of the ODS end-use
sectors, which in turn determines the amount of OD3s that could
have been consumed during these future years if no constraint on

utilization exist.

Apart {from these factors which are internal to Nigeria, some

factors which are external are also expected to affect the
unconstrained demand. The crucial ones among these include; the
cvolution of prices of ODS in the international market during the
period; as well as the availability of alternative technology
utilizing non - ODSs and/or non - controlled substances.
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3.4.2 Unconstrained Demand by End-Use Sectors, 1994_- 2010

Tables 3.7 to 3.11 gives the basic assumptions made in the
development of the unconstrained ODS demand in Nigeria for the
period 1995 - 2010. while Tables 3.12 and 3.13 show the results
Aof forecast of unconstrained demand for ODS by sector and by
substance respectively. The forecasted unconstrained ODS
congumpl 1on by zector is illustrated in figured 3.5 whilc figure
3.6 shows the'forecast unconstrained ODS consumption by type in
the Airconditioning and Refrigerators. Brief elucidation of the
underlying assumptions for each cof the ODS use sectors is
presented as follow:

(a) Domestic Refrigeration and Deep Freezing

In 1994, about 1.81 million was the estimated population of
domestic refrigerators and deep freezers in the country. For the
study period, 1995 - 2010, the following process of addition and
suibtraction is expected to govern the population of these stock
of equipment from year Lo year. Domestic production of these
equipment will contribute additional stock to existing ones in
each of the vears. The 1installed capacity for the
manufucturing/asscmbly of these equipment stood at about 400,000
units by 1994. Most of these capacities are still in place and
can play a very significant role in domestic supply if the
economic atmosphere is right. We have therefore assumed that the
unutilized capacity for domestic manufacture/assémbly of these
units will play a larger role in the supply mix in future years.
It has been assumed that 1995 - 2005 will represent a post -
recession period for this sector during which manufacture of new
units will grow at an annual average of about 15%. This growth
rate i expected Lo stabilize to an annual average of about 10%
during the period 2006 - 2010.

Importation of these equipment either in brand new or slightly
used conditions (Tokunbos) is another historical supply mode in

Nigoeria. The major actors in the importation of brand new
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domestic refrigerators and freezers into Nigeria in recent years
were the manufacturers of the equipment in Nigeria. OQur survey
showed that many of them had stopped this import business by 1394
because it was uncompetitive compare to the *Tokunbos*®" which was
coming 1in large quantities. Many of the manufacturers we
discuzsed with informed us of their preference to rescucitate
their manufacturing cepacities rather than rely on imports. They
also informed us that as long as the uncontrolled importation of
*Tokunbos®" continue, they may be constrained in their ability to
expand production. The most recent government directives has
tightened this uncontrolled imports.

Given these background, we have made the following assumptions:
the recent tightening up of imports will lead to an average
annual growth of 5% in the import of "Tokunbos®™ between 1994 -
2000. Deliberate policy will be implemented to contrcl import
of theue used equipment in subsequent vears, leading to an annual
average decrease of about 25% and 50% between 2001 - 20605, and
2006 - 2010 respectively. It is expected that as a consequence
of the Montreal Protocol, Countries in Europe and America which
are the basic sources of the imports of Tokunbos will cease the
production of ODJ based equipment'by 1st of January 1996. Given
that equipment lifetime is between 10 - 15 years, then "Tokunbos"
that will be available from about 2006 will be ones that have
passed their vseful lifetime. It has thercfore been assumed that
appropriate national policy will be put in place to ban or reduce

the importation of these equipment.

We have also assumed that given the prefercence of major equipment
manufacturers in Nigeria to upgrade their productibn capacities,
they will not engage in substantial new cquipment imports. As
a result, we assumed that between 194 - 1995 there will be a 50%
decrease in imports of new equipment, 90% for 1996,‘and for
subsequent years, we have assumed that new equipment imports will
be frozen at the zero level. For domestic manufacturing of these
cquipinent, we have assumed that CFC-12 that will be requiied to

charge such equipment will average about 0.3 Kg/unit. It has
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further been assumed that refrigerators/deep freezers need to
undergo recharging once in S years, as such 20% of equipment were
assumad to undergo recharging annually. For recharging of such

. old equipment 1.0 Kg/unit of CFC-12 will be required. Also 1.12
. Kg/unit of CFC-'1 will be required for foam blowing during the

manufacture of foam insulators for new equipment.

(b) Commercial and Industrial Refrigeration

(1) Cold Stores (6 - 36 'TR)

We have estimated that the population of the stock of this
range of Cold Stores in Nigeria by 1994 was about 830
units. It has been assumed in the development of the
unconstrained demand for ODS that between 1994 - 2000, the
average annual growth of this stock of equipment will
follow the real GDP growth of 4.5%, while for the pericd
2001 - 2010 the growth 1is expected to average annually
about 5.0%. For this range of equipment, it has further
been assumed that every year, about 1% of the total
population will be scrapped. Furthermore, about 7.2 Kg of
CrCc-12 and 540 Kg of CFC-11 will be required for the
manufacture of each new units. It ha: also been assumed
that: 9% of all equipment in a year will have compressor
failure, the repair of which will require 7.5 Kg/unit of
CrC-12; 5% of total population of ecquipment will guffer
refrigerant leakages each year reqguiring that about 11.2 Kg
of CFC-12 to recharge each unit of this equipment; and all
the equipment in this category will require topping up once
in a year with each unit requiring about 7.9 Kg of CFC-12

for this purpose.

(11) Cnld Stores (50 - 100 TR)

There were 206 units of this range of Cold Stores in
Migeria in 1994. For the purpose of estimating the
unconstrained demand for ODS, we have made the following
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assumptions: the population of these cquipment will grow at
a rate equal! to the general GDP growth rate i.e 4.5% per
annum betws2ecn 1995 - 2000 and S.0% between 2001 - 2010; 1%
of total pcepulation of eguipment will be scrapped each
year; 21.6 Eg of CFC-12 will be needed to charge each unit
of newly manufactured equipment; 9% of all such equipment
will experience compressor failure cach year, requiring
about 22.5 Kg/unit of CFC-12 for recharging; about 5% of
total cduipment population will experience refrigerant
leckage each year, requiring about 33.7 Kg/unit of CFC-12
Lor vechargying; while all existing and functioning
cquipment each year will require about 23.8 Kg of CFC-12 to
top-up each unit; about 540 Kg of CFC-11 will also be

required during the manufacturing of cach new units.

(111) Ref rigerated Trucks

We have estimated the total population of refrigerated
trucks in Nigeria in 1994 to be about 533 units. It has
been assumed that during the period 19§4 - 2010, this
population will grow at a rate ceoqual to the general GDP
growth rate of 4.5% p.a between 1994 - 2000, and 5.0% p.a
between 20010 - 2010, It has further been aﬁsumed that: 1%
ol total population of these equipment will be scrapped
cach year; about 5.3 Kg of CFC-12 will be required for
charging cach new equipment; 9% of all such equipment in a
year will have compressor failure and will require about
H.H Kg of CIFC-12 to recharvge ecach unit; 5% of all such
cgquipment will suffer refrigerant leakage 1n a year,
requiving about 8.3 Kg/unit of CFC-12 for recharging; while
all the equipment will require about 5.8 Kg of CrC-12 for

topping up cach unit,

Domestic and Commercial Ailrcondil ioning

Az pointoed out in an ecarlier scction, cequipment types in

this sector include: room airconditioners, split units,
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centrifugal chillers, and reciprocating chillers. Of all
these only the industrial centrifugal chillers uses the
controlled substances CFC-11 and CFC-12. The rest utilizes
the transitional substance HCFC-22. The current trend 1in
the country now 1is for 1installation of reciprocating
chillers, which are easier to maintain and more flexible to
cperate than the centrifugal type. Therefore in order to
estimate future ODS demand for the unconstrained scenario,
we have assumed that no new centrifugal chillers will be
brought into service in Nigeria during the period 1995-
2010. All new installations will be reciprocating chillers
and other emerging ODS free technologies. Furthermore,
starting from 1996, an average of 3 of the existing
centrifugal chillers will be scrapped each year. We have
further assumed that; 40% of the centrifugal chillers in
place use CFC-12 as the refrigerant and their servicing
requirement is about 543.1 Kg of CFC-12 per unit; the
balance 60% use CFC-11 as refrigerant, with a service
requirement of about 216.3 Kg of CFC-11 per unit; all
existing centrifugal chillers will undergo a minimum of one

service each year.

Mobile Airconditioning

We have estimated that the population of airconditioned
vehicles in Nigeria as of 1994 to be about 650,000 units.
The growth rate of this stock will be affected by; domestic
production of airconditioned wvehicles; imports of
airconditioned vehicles, new and fairly used (Tokunbos);
retrofitting of existing non- AC cars with airconditioning
systems; and scrapping of aged vehicles. In orxder to
generate the unconstrained demand for ODS use during the
period 1995-2010, we have made the following assumptions;
domestic production of vehicles will be frozen at the 1994
levels of 14,000 units (minus VON) till 1997; about 85% of
domentically assembled vehicle: are airconditioned; and

average annual growih of 10% in domestic production of cars
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in Nigeria between 1998-2010; import of new and "Tokunbo®
Cars is assumed to grow at an average annual rate of 10%
between 1994-2010; 50% of all impecrted vehicles ccine 1n
with airconditioners; 8% of airconditioned cars are
scrapped annually; CFC-12 refrigerant charge requlrement
for new cars is about 2kg/unit; 1% of existing stock of
cars which are retrofitted with airconditioners require a
charge of 1.62 Kg of CFC-12 per unit; each year, 15% of
total population of airconditicned cars suffer refrigerant
leakages requiring a recharge of 2 Kg of CFC-12 per units;
1% has cowpressor failure problems with a subsequent
recharge requirement of about 2 kg/unit; and all cars with
airconditioner require an annual top-up of CFC-12 to the
tune of 0.16 kg/unit.

Foam Sector

It has been noted in an earlier section that flexible foam
producers in Nigeria have consciously been substituting
methylene chloride as a blowing agent in place of CFC-11.
This i1s a reaction to the Montreal Protocol awareness. 1In
order to generate the unébnstrained demand for: - ODS 1in
Nigeria during the period 1994-2010, wz have made the
following assumptions for this sector; use of CFC-11 in the
production of flexible foam in Nigeria will witness an
average annual growth of about 4.5% and 5.0% during the
periods 1994 - 2000 and 2001 - 2010 respectively; No
substitution of CFC-11 to Methylene chloride will take
place during these periods; the 1994 base year consumption
of CFC-11 us a foam blowing agent has been fixed at the
1991 level, in order to reduce the effect of the shift that

had already taken place between 1991 - 1994.

Snlvents, Aerosols, and Fire Extincuishing Agents

It has been assumed that the uue of ODS for each of these

applications in Nigeria will grow al the rate cqual to the
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general GDP growth rate. This has been put at 4.5% p.a for
the period 1995 -2000, and 5.0% p.a for the period 2001 -
2010. For Acrosols, 1991 has been used as _the base year of
the forecast in order to reduce the cffect of some of the
shiift to unstenched LPG that has already taken place.
similarly, it has been assumed that the halons will s5till
be used as fire extinguishing agents throughout the period
1994 - 2010.

- TABLE 3.7: ASSUMPTIONS FOR UNCONSTRAINED ODS DEMAND FORECAST

FOR DOMESTIC REFRIGERATION AND DEEP FREEZING

o

ODS APPLICI .TIONS GROWTH AND OTHER ASSUMPTION PERIOD
" Hew Equipment 1. New Equipment Manufacture
Refrigerant (harge
15% average annual growth 1994 - 2005
10% average annual growth 2006 - 20190
o Servicing 2. Imborts of *Tokunbos®
5% average annual growth 1994 - 2000

25% averag.: annual decrease 2001 - 2005
Manufacture of
Insulation Foams 50% average annual decrease 2006 - 2010

3. Mew Equipment Imports

50% average annual decrease 1994 - 1995

90% average annual decrease 1996

No Imports 1997 - 2010
q. Eepripment Rotireawents

5% average annually 1994 - 2010

Ot hetr  Assiapt fon:

(1)
(ii)

(iv)

CFC-12 Recuuirement for Charging New Equipment: 300g/unit

CFC~12 Requirement for Rechargina Old stock: 1 Kg/unit
{1il) Pbercentage of Total Equipment "‘ndergoing

Recharging annually: 20%

CIC-11 Requitement for Foam Bio g in MNew

Fopuipment : 1.12 Kqg/unit
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QUESTIONNAIRE ON THE STUDY ON PHASE-OUT OF OZONE DEPLETI NG
SUBSTANCES (ODS) - CHLOROFLUOROCARBONS (CFCs) AND OTHEI S

0s-3

1) DOE5 YOUR COMPANY SERVICE REFRIGERATION AND AIRCONDITIONING
EQUIPMENT? +vuevvennnennnn IF YES, WHAT TYPES OF 3ERViCES DO YOU
RENDER?

(!
(1
[,
(]

[]
[l

(]
(]

IN-HOUSE SERVICE OF COMPANY'S EQUIPMENT

GERVICE OF EQUIPMENT OTHER THAN COMPANY'S CWN
MOBILE SERVICE UNITS

OTHERS (SPCCIify) cevevrererinnnreeenonsnsacsnsconnss

2) WHAT CATEGORY OF EQUIPMENT DO YOU SERVICE? Please tick the
appropriate box(es).

DOMESTIC RIFRIGERATORS AND DEEP FREEZERS

COMMERCIAL AND INDUSTRIAL REFRIGERATORS (e.g. COLD STORES,
REFRIGERATED TRUCKS)

DOMESTIC AND COMMERCIAL AIRCONDITIONERS

MOBILE (OR CAR) AIRCONDITIONERS

3) HOW MANY TECHNICIANS (TRAINED & UNTRAINED) DO YOU EMPLOY FOR THE
SERVICING OF EQUIPMENTS?

...........................................................

----------------------------------------------------------

4) PLEASE GIVE THE PERCENTAGES OF THE DIFFERENT TY?ES OF
GERVICE /REPAIRS CARRIED OUT BY YOUR FIRM; RATE OF RECHARGING WITH
REFRIGERANTS AND THE FREQUENCY OF EACH TYPE OF FATLURE IOR THE
DIFFERENT EQUIPMENT.




(a) DOMESTIC REFRIGERATORS AND DEEP FREEZERS

EEE

TYPE PERCENTAGE RECHARGING FREQUENCY
RATE
TOPPING UP
LEAKAGE
COMPRESSOR FAILURE
OTHERS (5pecify)
(b) COMMERCIAL AND INDUSTRIAL REFRIGERATORS
TYPE PERCENTAGE RECHARGING FREQUENCY
RATE
TOPPING UP
LEAKAGE

COMPRESSOPR. FAILURE

OTHERS (Specify)

oooooooooooooooooo
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(c) DOMESTIC AND COMMERCIAL AIRCONDITIONERS

TYPE PERCENTAGE RECHARGING FREQUENC™
RATE

TOPPING UP

- LEAKAGE

COMPRESSOR FAILURE

OTHERS (Specify)

..................

(d) MOBILE (OR CAR) AIRCONDITIONERS

TYPE PERCENTAGE RECHARGING FREQUENC”
RATE

TOPPING UP

LEAKAGE

COMPRESSOR FAILURE

OTHERS (Specify)

------------------

------------------

5) WHAT IS THE  PERCENT WASTAGE IN THE RECHARGING THE DIIFERENT
TYPES OF EQUIPMENT WITH REFRIGERANTS SINCE 19907

’ (a) DOMEGTIC REFRIGERATORS AND DEEP FREEZERS

(b) COMMERCIAL AND INDUSTRIAL REFRIGERATORS

-------------------------------------------------------
-------------------------------------------------------



-------------------------------------------------------

(c) DOMESTIC AND COMMERCIAL AIRCONDITIONERS

.......................................................
.......................................................

.......................................................

(d) MOBILE (OR CAR) AIRCONDITIONERS

-------------------------------------------------------
-------------------------------------------------------

-------------------------------------------------------

6) WHAT TYPE OF REFRIGERANTS DO YOU USED FOR SERVICING?

(a) DOMESTIC REFRIGERATORS AND DEEP FREEZERS

---------------------------------------------------

(b) COMMERCIAL AND INDUSTRIAL REFRIGERATORS

---------------------------------------------------

---------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooo

by
7a) WHICH CHEMICALS DO YOU USE FOR LEAK TESTING?

------------------------------------------------------------

7b) WHICH CHEMICALS DO YOU USE FOR FLUSHING?

------------------------------------------------------------




7c)

‘u‘ l\

-

8)

9)

10)

11)

WIIAT QUANTITY OF THESE CHEMICALS DO YOU USE:

(1) FLUSHING ....cceteeneounnscecssanaconsnnssoncnanonnn

oooooooooooooooooooooooooooooooooooooooooooooooooooo

----------------------------------------------------

WHAT ARE YOUR SOURCES OF REFRIGERANTS PURCHASE (LOCAL/IMPCRTED)?
Give Names of Company & Country.

..............................................................

..............................................................

ARE YOU AWARE OF THE EFFECTS OF REFRIGERANTS (CFCs AND RELATED
CHEMICALS) ON OZONE LAYER AND THE MONTREAL PROTOCCL PLAN TC PHASE
THEM OUT? IF YES, SINCE WHEN?

...............................................................

WHAT ARE YOUR COMPANY'S PLANS IN RESPONSC TO THE PHASE-OUT
PROGRAMME? ... ... it iitrerinecenoncsananeesosoeonanssenconensoes

--------------------------------------------------------------
--------------------------------------------------------------

--------------------------------------------------------------

DOES YOUR ORCANISATION CARRY OUT ANY RECOVERY/RECYCLING OF
REFRIGERﬁNTS? GIVE DETAILS OF THE TIME IT STARTED, EQUIPMENT, AND
QUANTITY RECOVERED PER YEAR.

..............................................................
..............................................................
..............................................................
..............................................................

--------------------------------------------------------------

o
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QUESTIONNAIRE ON _THE STUDY ON_PHASE-OUT OF OZONE_DEPLETING
SUBSTANCES (ODS) ~ CHLOROFLUOROCARBONS_(CFCs) AND OTHERS
0S-4

Please kindly provide answer to the following questions:

....................................

.......................................

.........................................

.......................

......................................................
..............

...................................................

2) NAME OF CONTACT PERSON AND POSITION:

..........................................................

................................................................

3) " TICK THE MANUFACTURING PROCESS CARRIED OUT 1IN YOUR COMPALY

(1 PLASTIC FOAMS  (POLYURETHANE, RIGID POLYURETHANE  OR

POLYSTYRENE)

(] AEROSOLS  FILLING  (PESTICIDES,
COSMETICS/BODY DEODORANTS)

(1 MANUFACTURING PROCESS REQUIRING THE USE OF

[]  FIRE EXTINGUISHERS

HOUSEHOLD PRODUCTS

SOLVENTS

4) PLEASE TICK THE APPLICABLE 0OnDS

(e.g. CFcCs, ETC) IN USE TIIi YOUR
PROCESS OPERATION:;

(] CFC 12/11 MIXTURE (] HALON 1301

(] CFC 12/114 MIXTURE (] HALON 1211

(] ccIa 1] CFC 113

(1]  METHY/CHLROFORM (CH;CCT ) [] OTHERS, LIsT

5) WHAT IS YOUR INSTALLED CAPACITY?

®C o v s 0000000

LA A A I




6) WHAT HAS BEEN YOUR I RODUCTION FIGURES FROM 1940 - 19942

YEAR QUANTITY (IN KG)

1990

1991

1992

1993

1994

é?‘* GIVE THE QUANTITY BY TYPE OF ODS USED FROM 1990 - 1994.

-

TYPE OF 1990 1991 1992 1993 1994
0ODS/GOODS
)
gms/unit
2. tiiienn..
gms/unit.
1
gms/unit
4, .........
gms/unit l

8) WHAT ARE THE SOURCES OF YOUR SUPPLY FOR ODS? Give Company and
Country.




EEE

9) WHAT IS YOUR COMPANY*'S MARKET CAPTURE IN YOUR LINE OF BUSINESS?

...............................................................

10) WIIO ARE YOUR COMPETITORS WHO MAKE USE OF THE SAME PROCESS
(UTILIZING ODS) - GIVE NAME & ADDRESS

..............................................................
..............................................................

..............................................................

n.
11) DO YOUR HAVE AFFILATION WITH ANY FORKIGN COMPANY? IF YES, GIVE
NAME OF COMPANY AND COUNTRY.

..............................................................
..............................................................

...............................................................

12) IS YOUR COMPANY AWARE OF THE OZONE DEPLETING PROPERTIES (OR THE
NEGATIVE ENVIRONMENTAL EFFECTS) OF CFCs AND RELATED CHEMICALS?
IF YES, HOW LONG AGO?

--------------------------------------------------------------

--------------------------------------------------------------

13) WHAT ARE YOUR COMPANY'S PLANS IN RESPONSE TO THE PHASE-0OUT
PROGRAMME?

----------------------------------------------------
--------------------------------------------------------------

--------------------------------------------------------------

--------------------------------------------------------------

14) WHAT ARE THE PLANS OF YOUR AFFILIATE IN RESPONSE TO THE PHASE-oUT
PROGRAMME, IF DIFFERENT FROM THAT ABOVE?

--------------------------------------------------------------

15) IS THERE ANY PHASE-OUT PLAN BY YOUR UMBILLA ASSOCIATION/BODY?

---------------------------------------------------

--------------------------------------------------------------

cccccccccccc




lg‘)"ﬂ WHAT ARE ‘I'HE cosT IMPLICATIONS OF YOUR PLAN ON THE PRODUCTS?

.........................................

17) ARE YOU OF THE OPINION THAT CFCS SHOULD BE PHASED-OUT GRADUALLY

BEFORE THE YEAR 2010 OR WAIT UNTIL THE YEAR 2010? PLEASE |
EXPANTIATE YOUR VIEW.

........................................
...............................................

................................................

...............................




APPENDIX D
COST FOR RETROFITTING OF: THERMOCOOL ENGINEERING COMPANY LTD. AND
KOLINTON INDUSTRIES LTD.
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ot !
. t i
i TO WHOM IT MAY CONCERN :

a1 me e e —y

Dear Sir,

RE:OZONE DEPLETING SUBSTANCES PHASE-OUT STUDY

These are the analysis of our machines that need to be retrofited,
with unite price and total amount.

e . o —r— P11
.. . —

i m e e - ———— e remdteny =

DESCRIPTION QTY UNIT PRICE TOTAL COST

g~ s ——

i L. Low pressure Cannon Foaming Machine 2

! extimated

1 2. Charging Board "EDWARD'S MACHINLE" 4 total cost i

; $800,000.00

o 3. Edward Vacuum Pump 20 L
4. Halide Leak Detector 2

N.D TECHNLCAL DETATLS OF THE SHORT COMINGS OF OUR MACHLINES WHICH NECESSITATED
THEM TO BE RETOFITTED ARE AS FOLLOWS.

THE 1OW_PRESSURE CANNON_FOAMING MACHINE

THE CHEMICALS USED:  Polyol MDI,with Rl gas the pasket/Kits of the pump will H
be alfccted due to density change from 32 to 36 kg/M>. ’

, New Tanks which must be pressurised will be needed and k;
the mixing should be done In the line by a EASYFROTH UNLT. }

EDWAED VACUUM PUMP: The materials with ofls at ester basce is neede for vacuum )
aperation, ]

i
_ /) 4

1

C T TR T TSR T T R I TN B T, T T s e e e e ihe . R AR é)
(R0 CTORS De 5 A B tio (Chamany, LA Adewole (Directon), F i Adewo's (Diector), so A Hdem (Diecten




CHARGING BOARD

NILIDE LEAK DETECTOR

We would appricate any

Yours faithfully,

S}
- /(f vrRlgRL ﬁ.’.:y«
,/\\QP )
/""c;"‘/ ' e
/ x : I ve

LV den o T T PPN .

. . o
zing Director | i

.
N Ty, o .,-~-\r/9'
s__\l‘.,;:;; i R R

ceee.f2

The charging Machines use Ri2 and R22. The charge of
gas will necessitate new type of drier.

Should be able to defect leakag of the new gas.

further assistance.
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FOANING PLANT

Relriperators Cabingt

Modify Carousel No 1 to be able to do both TEEC and NRD modcls ( US $250,000).
‘Theie is picterence in 1oaming TEC models in the * bath * position like the NRD's.
Purchase of 9 aluminium adjustable plugs ( inclusive of one spare ) that wall be used to
foam all TEC models  (US $ 300, 000).

Revonstruct the cabinet pre-toaming assy line to lead to Unit 1 Carousel (US $ 70,000 ).

IFreezer Cabinets.

Modify Cirousel No 2 to be able to toe n ficeser cabinets (US $ 150,000 ).
For the foaming position to be changed from the *bell * to the * bath* pes:tion
additional cost will be necessary to convert the assembly procedure |, as well as some
possible tooling costs . Tentative estimate at this stage  (US §200, 000 ).
Purchiase five aluminium adjustable plugs ( including one spare ) which will be able to
toam the cutient I 251, FF 381 as well as the new F 151 models (US $200,000).
Re-construct the cabinet pre-foamning assembly line around the Unit 2 Cerouscl

(US S 50, 000 ),

Doors and Vids

o stgnficant change is necessary on the refiigerator door Carousel No 5, apart trom
the installation of safety equipment.

To produce the freezer hids on Caroascl No -Fwill require the purchase of twelve
atuminium nests, four for each modet (including one spare per model ) (US $ 240, 000 ).

Foaminge Machines

Two H 10 machines with one additional head will have to be purchased to produce the
doors and Tids (US $ 360, 000).

Three 1 100 machines will be needed one on Carousel No 1, one on Carousel No 2
and one spate (US 8570, 000 ).




(¢) Cyclo-Pentane Storage and Mixing

(1) Underground pentane storage tank complete with ventilating facilizies (US $ 60,000 ).

(it) Three mixing stations ( Carousel No. 1, No. 2, Nos. 4& 5 J(US $210,000).

() Miscellaneous

(1) Gasdetection, Ventilation and Exhaust System, Auti - Static Floor and Pipc

mstallation .
lour scts of the above for Carouscls No 1,2, 4, and 5 (US $600,000).
(1)  Water heater system and fire protection system (USS$ 70,000).

(h) Generntors

Two 320 KVA auto - start generators (US$150,000).

FOAMING PLANT SUB - TOTAL : (LS § 354 millien ),




2. FINAL_ASSEMBLY PRODUCTION

a} Vacuum_ Pumps

Kelngerator Assy (65 off ) }
Freczer  Assy (65 off ) } TOTAL: (130 off)

1) Replacement of aged vacuum pumps (650ff ) $260,000
) Refurbishment and conversion of the rest (G50 ) $ 65,000

b) Chargine Boards

(1) Refrgerators Assy Line (2 ofl') $ 70,000
(i) Freezers Assy Line (2 off ) $ 70,000

¢) JIFC RU34a ).cak Detectors

1) Refngerator Assembly Line {3 ofl )
i) TFieezer  Assembly Line (3 off )
u) Q. C. Laboratoy { loff)
TOTAL  7off $ 70,000

d) Q.C. Laboratory Testing Equipment

To be able to test our range of products . $ 40,000

c) RI2Z Collection Stations

i} Refngerator Assy Line (2 off )
) ILreczer Assy Line (2 off )

i) QC. Luboratory (1 off )
TOTAL 5 off $ 30,000
f) elium Leak Detectors
,‘~ I\
. 1) Relrigerator AssyLine (1 oft )
) Freezer  Assy Linc (1 off )
TOTAL 2 off $ 140,000
f) Ri134a Recycling and Recliim Unit 3 65, 000

1) FINAT ASSEMBLY PRODUCTION SUL -TOTAL : (LS 3081 million




a)

b)

4)

AFTER - SALFS SERVICE FEQUIFMENT

Portable Evacustion and Charging Boards

Fifteen units ( To cover thirtcen depots and have two sparc) $ 45,000

1212 Portablc Recovery Units

Thirty units ( two per depot and 4 spare ) $ 90,000

R134n Portable leak Detectors

Thirty units ( two per depot and 4 sparc ) $ 15,000
AFTER - SALES SERVICE SUB - TOTAL _: Us s 015 million

CAPLUALINEESTMENT. GRAND. {QUAL:  US $ L5 vullion

Loounds
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APPENDIX ¥
METHODCLOGY FRAMEWORK Fon INCREMENTAL COST
CALCULATIONS
(e Incienental apital Costy

For Domesti.: Relrigerators and Leep Freesers Manutacturing substiiuting
CHC-12 by FC-134a and CFC-1 1 by cyclopentan-:

Manuiactoi g (motor/compressor, il IICREIRE Sy sicin,
thenesiai, soaming plant plus wchiical assistance,

ICiratitinge an technology transfefassimilaiion costs, ... S 13,200.000

Stz of plant (for the whole country, henee

cunmlative for 3 plants of varying sizes) . SOOL000 uaits
This represcais about 70% of the existing

capaciiy whi-h is for production of CEC-ive.(

units

Lic e of quipmeme 13 year

(Fhis was viven in Montreal Proiceol’s docurnent
"Source boo!. of Beanchmark Unig Abatcmicnt Cost:")

Annidized incremental Coss 5 1,030,000

Sabvage vaie: of capital 5 2,950,000 for Scenarin A
B ET2.000 for Seenario 3

For Foaming Plant used in Comunercial and Laidustiial Refrigeiaiion
Substicuting "[FC-1] by Cyclopentane:

Foaming Pleat plus Technical Assistance,
Retraiuing, iechmology Transfer/Assimilatio,;
Costs LA30,0.40

T i wars obtuned by naltiplying: the capital cont by capita recon iwtor g L e g when r
the real social disconn ale (2%, as used in i Eeypi Reoont and Mongren Protocols Vean o,
Asonment Pl Repoat) and 1 is the capitals difctine ¢ )il Fecovere fctor v A THTHI IR e
(.0 70

P Salvaee vl Wabs camated sinee the aonualized cont i, BOLERE the 15 vems Tiletinge Dofos.- IS
Year 2010 tor I i Scenarios and the salvage vadue was added o the sunnalized cod for the el e

o hoth e, i sabvage value is = 5 o \'/(lor)' where § 10 the pesceniaee oF capgial co
eatiniited fo be ecover:ble on salvage (based on PRI e ) and (s gl orivined capi

)
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REJTIR ]

e SRR N For Soenng

Sobvace Vahe of Capital

SA0N.TA0 o Scoaainte b
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Freesor s amd the Commercial and industiel Refrieciation Sub Sectos o

and e o Mebile Ar-conditioning Sub-se i

)

aereni gial €

Chviliodofee

"Souiceinast
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and costy were obaaned rora 3

I Beonchmark ot Abatcined

aonireat Protooos,

"
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oo manutactainge Non-ODS Donestic Foivieeraton . sid Deep Fecseis

O cvies e - A Re ODPe

This s baved o the following:
Chave - size of CEC - 12
Viveeeag vented at cach service - - o0 LY W
e cofservices i Bleties o 0 e
DT ORC - 12 I 3

et hial Operatiosal Costs:

Prec o HEC DA e S WAy
Chaire St OO0 Kefredvis o
Cost o Compressor and il - oo SoLOOfrelvieerter

Coste Destecant 0 —ooeen oo o lfielerner
Nurai o of iefrigerators e
Auite-t Operational Conts PR AN 01114 B R TS

AOHY venr

Oiteeting Beoetits:

Coder Cle - 12 -~

Anonat of C80 - 2 saved

',) ;;()/l\'

LE Rty

Paretie of Redrigerator -
Nk ol etrigerators nnvmbachin e

Annuslized Savings of CRHC {2

Nl Savings

Incremened Cperaiional Production ongi:




(e}

Incremeitad Opertional Produciion cost less
Anmal Sovingson CFC- 16 T S 2050260 g

This » e exinated by assuming G il
be one-thind at of substituting CEC - i

by BT L fasinee there will e no neca
for things 1= compressor, oil and

destecnni
Inercntent! cost per relrigerator is:
(127,000 ¢ J 0025000 - LISSUH ¢ 1000 0 1050 M TAT AR

S22 8/reiniecnto..

Adding 0% Tor freight, tanes. vl and Tor LU Cin Ve TRt et hoth

produsct an E Importer, (he cost w il becoinie abous 5 364 ciriporaion

vor Niohile Sdr-eondiioncrs:

This cost 1 aken as 75% of the cost of retrofinin - an exising - P2 ooscd
compieisg, 10 FIFC-1 340 and in cost s comypaned BB R SCHC L d
o 53.08per umt. Tenee, fncremenial cost of pros uring TP IONU TR

4 36,70/t

N

Jecementad Cost of Retrofitting: Pauipment o Use Mo 08 Dol

Vor Dontesi-c Refriserators aid Doep Pree. o
As mentiene 4 carlier, under subonootion b it i crenice cor botaken o i
wune  as the incremental eporationst productics o

SR AN cireerator,
For Comiee . ctad and Industrial Retiigeration Hquipanenis

fostre D vas not considered in s suth eetor et e poteiiiil oi QDY
cavines trona this control imeasuie iy sl

For Miecile Aie-conditioners:
The  codls were obtained  from Moniesl Protocol’s "Seiece boetan
Frenchmark Uit Abaement Cons” and e oare or the woeploeni el et

t

Py T P340, They e G ZC s Eow

Averape Annadized fneremental Capital Cond BIRERT
Aveape Incremental Operationat Cost oL
Fet Osetting Beneint - (i)
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APPENDIX G
SPREADSHEET TABLES FOR UNCONSTRAINED, SCENARIOS A AND B AND INCREMENTAL COST




DOMESTIC REFRIGERATORS & DEEP FREEZERS (UNCONSTRAINED PROJECTION)
YEAR! 1994! 1995] 1996 1997] 1908 1999 20001 2001 2002: 2003| 2004| 200s| 2008] 2007| 2008 2008] 2010
i
TOTAL NUMBER OF EQUIPMENT (090 180611830 1.8551 1.914] 1978 2.050 2,181 2.285: 24212577 2753 29700 3219| 3490 3788| 4.117] 4281
NUMBZIR OF NEW EQUIPMENT (DOMESTIC PRODUCTH 84| 961 1wl 127] 148l 188| 193] 222! 255 2041 338! 3sel 427! 470] s17] ses| 626
NUMBER OF NEW EQUIPMENT IMPORTED (:000) 2 1l o1 0 ol o 0 0 0 0 0 0 0 0 0 0 0]
‘NUM3ER OF SECOND-HAND IMPORTED (030) 29] 30| 31] 33| 251 3s] 33| 23]l 2¢] 18 12 9 5 2 1 1 0
1232 of Equis. Szranoed 5.00%! 5.00%! 5 C2%! § 00%! 5.00%! 5.02%) 5.00% 5.00%! 5.00% 5.00%| 592%| 500%! 500% 5.00%| 500%| 509%| 500%
'NUMSEZR OF EQUIPMENT WITHDRAWN'SCRAP (000)-1 90l 91j 931 o5/ 99l 103] 08| 1ial 121] 128] 133] 149] 163 175) 189 208|224
ICEC-12 {read. 157 new equip) (Te-nes) 2s] 29| 33| 38| 4ai sofl s8] 67, 7] 88| 101 1n7l 128l 141 155] 171 128
IC2C-12 jraad. for existing equin.} (Tonnes) | 351! 3s5] 373] 333| 305| 412} 432| 457] 484] s15| ss2!  se4| 44| e9°| 7s8] 823] 896
| TOTAL CFC-12 386! 30s| a06| 421| 439! 462 a90| s24| se1| eoa] es3al 71| 772|  e3s] 13l esal 1,084
ICEC-11 {reqd. for new equip.) | sal 108! 124l 142 164! 188! 216 219] 286! 320] 378| 43s| 470| s27i  s7e! s37l 709
| |
TOTAL CFC 480| 02| 530| 563 6031 651| 707 772| 847| 933] 1031 1,146( 1,251] 1,366] 1492] 1631] 1,785
20805 SN ) | = IGE
: YEAR| 1324] 1995| 1996 | 1997 | 1998 | 1999 | 2000 2001 2002 2003] 2004 2005] 2008] 2007| 2008 =2 2010
| - amand Growth Rate i | a5%| 4.5% 4.5% 45% 4.5% 45% 50°] soeul So%| 500 500 50%l  5.0%  5.0% 50wl so0%
A COLD STORES (6 - 36 TR) i |
| Number ot New Instaliations 10l 10| 11 11 12l w2l s3] 14| 14| 15 16 17 17 18 19 20 21
rNumber of Equiomant Scranp sd (1% ot Tow!) 8 8 8 8 8 8 9 9 9 9 o ] ] 9 9 ] 9
Total Population of Eyuipmer : 830] 832] 83s| 839| B843| 847] @s51| @55| ms1| se7| B74| @s2| sool 900] 910| 21| 933
ICFG-12 {reqd. tor new equip) (Toanas) - 7.2kgunit 007! 008| 008| 008| 0.09| 009! 0.09] 010| 010 091] o011]| 0127 o013] 0.13] o014] o0.15] 0.15
ICFC-12 (read. tor existing equip.) (Tonnes) -seenotea &b 165] 165| 166! 167] 167! 1681 1681 1.70] 1.71] 1.72] 174 1.75] 1.77] 179] 181 183] 185
'SEC-1* 234, tor new equip.) (Tonnas) - 540kauant 40! seal scoi s.16] 644 673] 703| 735! 7.75| 8.14| e55| 898| 942| 990] 1039] 1091 1145
‘B. COLD STORES (50 - 100 TR) | [
oTiodT SUNPA LRI \ 2 3 3 3, 3 3 3 3 3 4 4. é 4 4j 5 5 5
! Numbar 5 Sguinmant Scrasoes (1% of Totah ' 2! 21 24 2! 2 2 2 2! 2 2 2/ 2! 2 2 2 2 2|
! Total Poouiaion o' Eguismant | 205] 2071 207t 203! 209! 210l 211] 2121 212! 215 2971 2191 229 224 226 229 222
ICFC-12 raqd !5r new equin) (Tonnes) - 21.6ka uant | oos| oos| 005| 005] 005i 006l 0.07] co7| 007! vos| o008l o009l o008 o009l o0.10] o0l 011
ICTC-12 /ragd. ixr axisting @3uip ) Tonnes)-seenstea &b! 1230 123! 123 124 124' 125] 126] 126 t127f 128] 123! 131 132] 123] 125 127] 133
ICFC-11 fraad. tor new equip.} (Tonnes) - 540ka‘umt | 130] 13s) a2l vasl 1855 182] 169] 1770 1.85] 195] 20s| 215 226] 237 249] 262 2 78]
«
- A
- i




IC. REFRIGERATED TRUCKS T
Number of Naw Instaltations 1 11 12 13 13 14 14 15 16 17 17 18 19 20 21 22 23
Numbear of Equinment Scrasoed {1%: of Total) 5 5 5 (] () 6 -] 6 € 6 6 6 6 7 7 7 7
i T2l Pos2anan of Sguaament | 5331 539] 547) 553) 550! S558| 576 385)] 595] €3 617 629 643 €56 670 €85 701
CFC-12 iraz?. for new equip) (Tonnes) - 5.35ka’unit 006| 006]| 008| 007 0071 007| 008! 008! 008| 0., 0.08 0.10 0.10 0.11 0.11 0.12 0.12
ICFC-12 (read. for existing eauin.) (Tonnes) 0.79] 080! OB1! 082] 083] 084] 0.85| 086 088 0.89 0.91 0.93 0.95 0.97 0.99 1.01 1.04
}
."TOTAL CFC-12 {read. for naw aquin) (Tonnesj 0.18[ 0.19! 0.20} 021 022 023| 0.24] 025| 026 0.28 0.29 0.30 0.22 0.33 0.25 0.37 0.39
TOTAL CFC-12 {1293 for existing equio.} (Tonnes) 365| 368{ 370] 3.72| 3.75| 3.77| 380| 383| 385| 390 3.94 3.99 4.04 4.09 4.15 4.21 A.QL
TOTAL CFC-12 3.85] 3.87, 390| 393] 396 4.00( 4.04| 4.08| 4.13] 4.18 4.23 4.29 4,35 4.42 4,50 4.58 4.86 |
lLTOTAL CFC-11 {reqd. for new squip.) 6.701 7.00| 7.3v| 764 7.99| 8.34| 8.72| 9.16! 961[/10.09| 10.60}| 11.13| 11.69| 1227 12.88]| 13.53| 14.20
|
| TOTAL CFC 10.54 ] 10.87 i 11.21111.57 11.9ﬂ 12.34 [ 12.76 113.24 [ 13.74 1 14.27 | 14.83 1 1542) 1604 1669 | 17381 18,10 1888
Note a: 935 or aquip. hava comprassor failure (cf); 5% have leakage ‘Ik); and 100% needs pping-up (M)
Nowe b us2e 2295 Wghar than 4, for naw eguiz for cf: 58°% higher than gty. for new equipmaent tor Ik; and 10% of cf for tu,
DOMESTIC AND COMMERCIAL AIRCONDITIONING CFC CONSUMPTION PROJECTIONS
" YEAR! 1994 | 1995] 1996 | 1987 1998( 1999 2000 | 2001 2002 2003| 2004 2005| 2006| 2007, 2008( 2009 2010
4
Number o! New Installations - - - - - - . - . . .
Number of Equipment Scrapped 1 _3 3 3 3 3 3 3 3 - : - - :
Total Poputaton of Equipment 24 4 21 18 15 12 9 6 3 0 - - - - - -
ICFC-1¢ (read for existing eauip.) {Tonnes) - see note ¢ 13.181 13.181 11.53| 9.88] 8.24| 6.59! 494| 3.29| 1.65| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ICFC-11 {read. Ior new equip.) (Tonnes) - see note d 519 5.19) 4.54] 3.89| 3.24| 260| 1.95| 1.30| 0.65| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. . ! ' ' |
i TOTAL CFC | 18.371 18.37] 16.07] 13.78] 11.48] 9.19| 6.8e] a.59] 2.30] 000l 0.00] 0.00| 000] 0.0, 000! o000l o0.00

Note ¢: 4G% ot Centntugal chiliers in place use cfc-12 and the weightad average for servicing is 549.12kg/unit
Note d: 509 of Centritugal chillers in place use cic-11 and the weightad average for servicing is 216.32kg unit




MOBILE AIRCONDITIONING CFC CONSUMPTION PROJECTIONS

YEAR| 1994! 1995| 19968 1997 1998| 1999 2000| 2001] 2002| 2003] 2004| 2005] 2008/ 2007| 2008] 2009! 2010
Nahisla Production by PAN & others in tuture {'029) 12 19 10 ) 11 12 13 15 16 18 19 21 24 26 29 31 35
iVehicdle Production by VON {1000} 1 0 . - - . - . - . - - - - - .
Nehicie Production by GM (1000) 4 4 4 4 4 5 5 6 6 7 8 9 ) 10 11 13 14
Limported Vehidlas (New and Fairly-usad) (000) 35 39 42 47 51 56 62 68 75 83 91 100 110 121 133 146 161
Total Numbar of New AC Vehicles | 27 34 35 38 42 45 49 53 58] 64 69 76 83 91 100 109 120
iNumber of AC in Vehicles Scrapped (5% of Total Population 33 34 <7 35 3s 35 36 37 38 39 41 43 45 47 80 52 56
Totei Poputation of AC Vehicles (000) 650! 650| es2] ess! es2] e72] eas| 702| 7e2| 746| 7751 808] 847]| 891 941 997 1,051
CFC-12 {reqd. for new AC Vehicles) {Tonnes) - 1 62kg/unit{ '43.50| 5549 5860) 6206] 67.28] 73.cs| 7944] 8650| 94.31]102.93| 112.45] 12295} 134.53| 147.30| 1€1.37} 17688} 193.96
iC:'C-12 (read. for mxisting AC Vehidies) {Tonnes) - see notel 312.00§ 312.02| 312.91] 314.74| 317.54| 322601 328.83! 336.74| 346.45| 358.10| 371.85| 387.87 ! 406.34| 427.49] 451.54 | 478.75| 509.41
TOTAL CFC :355.497 | 367.£0 371.52| 376.80) 385.21] 395.65 | 408.27 | 423.25 | 440.76 | 431.04 | 464.30| 510.862 | 540.88 | 574.79 | 612.91| 655.63{ 703.37

Note e Added © tha new AC vehicies is 1% of total AC vehicles in stock as vehiclas retroffited with new AC unit

Now {1 13 of 1ol AC vehicles have compressor failure (cf); 15% have Isakage (lk); and 100% needs topping-up (tu)

Note g: use 2.0kg/unit for ct; 2.0kg'unit for |k; and 0.16kg unit for tu.




’ YEAR! 19941 1995| 1996! 19971 1998 1999] 20000 2001] 2002] 2003] 2004] 200s] 2008] 2007] 2008] 2009 2010
1. REFRIGERA 7 AND AIRCONDITIONING |
| A. DOMESTIC RE= "=IZ.ATION AND DEER FREEZER
i CFc12 3s5] 205] 05| < 429!  482] 493|524 551 624 §53 711 772 839 913 994| 1084
t__CFC-11 sa| 1031 12a] 142 164 188! 218 249 235 329 a7s 435 79 527 57 837 701
| 8. COMMERCIAL -»Z . DUSTRIAL REFR:GERATION E
| CFC-12 385! 387| 390l 393] 398] 400l 404| <08 4.13 4.18 4.23 4.29 4.35 4.42 4.50 4.58 466

CFC-11 s70l 700! 731! 784l 793| 8341 8721 918 9.61 1009]  1080] 11.13] 11.69| 1227] 1288] 1353} 1420
. £. DOMESTIC ANI I:2*.'‘AZRCIAL AIRCONDITIONING l |

CFC-12 13.18]13.18]11.53| es3| 824] e55| 484] 329 1.65 0.00 0.99 0.00 0.00 0.00 0.00 0.00 0.00

CFC-11 ' 5135, 51! 2854 z23' 324] 283, 1551 139 0.85 .02 2.93 2.09 .00 0.09 0.09 103 .05
'n MO3ILE AIRCDT T T NING i [ l i
! CFG-12 |3sss5!3s75i371513768| 238521 39571 4083 4232| 4498| 4610| 4543] s1w08| s409| s748| 612 65561 7034
TOTAL OFC-11 105.41119.811356 115281 17481 199.1| 2270| 2593| 2954 339.1| 389.0| <631 4904| 53881 5921| 6506:. 7150
L TOTAL CFS-12 755.81779.3:793.11811.5| 836.9| 858.6| 9972.5| 954.2| 1.0074| 1053.8| 1,141.5| 1.225.7| 1.317.3] 1.¢18.3) 1,530.2| 1,654.3| 1.791.9
! SU="T~:_ (1) ALL-CFC 564.2 | 899.1] 928.7 | 965.3/1,011.7]1,067.71,134.5 1 1,213.4} 1,303.8] 1,407.9] 1,530.5] 1,672.0| 1,807.7] 1,957.1] 2,122.3] 2,304.9! 2506.9
2. FOAMINDL!S—=V

CFC-11 165.0) 172.4) 180.2| 188.3] 196.8| 205.6| 214.9| 2256| 2369 24871 261.2] 2742 28800 3023 317.5] 33330 3500
3. AEROSOL:
! CFC-11 77| 8ol s4]| 88 9.2 96| 100] 105 11.1 11.6 12.2 12.8 13.4 14.1 14.8 15.6 16.3
: CFC-12 240| 251] 262| 274| 286| 298| 313| 328 34.5 35.2 38.0 39.9 419 44.0 46.2 48.5 50.9
! CFC-114 a50| 470| 49.1] 514| s37| 561| 586| 615 64.6 67.8 71.2 74.8 78.5 82.5 86.6 90.9 95.5
i SUL- "1 {3) ALL-CFC 76.71 80.2| 83.8| 87.5| 91.5| 956] 99| 1049 110.1 115.8]  121.4! 127.8] 133.9] 140.5] 147.6] 155.0] 1627
4. FIRE-FIGH 2

HALON 1301 3501 36.6| 38.2] 39.9| 41.7| 436| 456| 479 50.3 52.8 55.4 56.2 61.1 64.1 67.3 707 74,2
5. SOLVENTS ! !
’ CAR3ON TE™%.--- . =_DRIDE 1125511041 11531 1235] 1259| 1316] 1375] 1244] 1s516| 150.2] 72| 1755 1843| 1935| 2032| 2133] 2240

METHYL CH_I2 2323 | 25.4| 255| 27.7] 290f 303| 3171 331 347 35.5 38.3 40.2 422 44.3 465| 489] 513 539

1I-"STAL(5) 1131.0 . 135.9 1143.11149.5| 156.2| 163.2| 1706 179.1| 188.1 197.5| 20741 217.7] 228.6| 2400 252.01 264.7 : 277.9
| .
-2 "AL ODS | 1,272 11,325 | 1,374 | 1,431 | 1498 1576 1.665| 1,771 1,889 | 20231 2176| 2350 2519| 2704 29071 31201 3372




MONTREAL PROZCO. _IMTS

vEAR| 1994 190s| 1996 1997 1998| 1999( 2000{ 2001 2002| 2003 2004] 2008] 20081 2007] 2008| 2009} 2010
1. REFRIGERATIM & « RCONDITIONING
CFC-11 105411981356 1356 1356] 1356| 1356| 1356] 1356] 1356]| 1356 678 67.8 203 203 20.3 0.0
CFC-12 7588|779.3{793.11793.1| 793.%| 793.4] 793.1| 7931| 7931| 7931| 7931| 3966] 3966]| 119.0] 1190 1190 0.0
SUB-TIAML 11 &1 LCRS 864.21899.1)920.7({928.7| 920.7| ©28.7| 928.7| 9287 928.7] 9287 9287| 484.3| 4843| 139.3| 139.3] 1203 0.0
2. FOAM INDUS™='*
CFC-11 165.0 | 172.4/ 1802/ 180.2| 1802 180.2| 1802| 180.2] 180.2| 180.2] 180.2 90.1 90.1 27.0 27.0 27.0 0.0
3. AEROSOLS
CFC-1 77| 80| 84| B4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 4.2 4.2 1.3 1.3 13 0.0
CFC-12 240] 251 262| 262| 262] 262| 262 262 26.2 26.2 26.2 13.1 13.1 39 39 2.9 0.0
CFC-114 450! 470] 49.1] 491 491| 49.1] 491! 49.1 49.1 49.1 48.1 246 246 74 7.4 74 0.0
SUB-TI-al (3 2,155 76.7| 80.2| 838| 838| e38| 838| 838| 838 83.8 83.8 83.8 41.9 41.9 12.6 12,6 12,6 0.0
. _FIRE-FIGHTINZ
HALON 1301 350| 366 38.2| 39.9| 417 436] 456| 479 38.2 38.2 3.2 19.1 19.1 19.1 19.1 19.1 0.0
5. SOLVENTS
CARBON TETRL.I -2 % 10561 1104| 115.3] 1205] 1259] 1316] 1375] 1444] 1516 159.2] 167.2 19.7 19.7 19.7 19.7 19.7 0.0
METHYL CHLORI=TRM 254) 265] 27.7] 200] 303| 31.7] 331] 347 365 31.7 3.7 222 222 22.2 222 22.2 95
SU-"TTDTA_ 5) 131.0 | 136.9 | 143.1 [149.5 | 1582| 163.2]| t708| 179.1| 188.1] 1908| 198.8 41.9 419 419 41.9 41.9 2.5
TC~al 228 1,272 11,325 1,374 [ 1,382 | 1,391 1.399| 1409| 1420 1419| 1422| 1430 857 857 240 240 240 2.5

b,



DOMESTIC REFRIGERATORS & DEEP FREEZERS (SCENARIO A)

YEAR| 1994/ 1995| 1996| 1997 | 1998| 1999| 2000 2001| 2002| 2003 | 2004| 2008| 2008( 2007 2008! 2009 2010
GRC33 TOTAL NUMBER OF SQUIPMENT ('020) - 1,805 | 1,830 1,861 1,901 1,940 | 2,066 | 2,117 | 2,258 | 2,327 | 2,409 | 2.508 | 2.625| 2895| 2758 | 2.821| 2.858| 2832
CFC-basad Equipment 1806|1830 1,851 1,901 1,930 1,952 1.960]{ 1.982] 1.989] 1.993[ 1998] 1,907 1820/ 1638[ 1412 1133] ass
Non-CFC-based Equioment 0 0 0 ol 10l 114 147] 277] 338 418| 12| e28| ees| 1.120] 1408| 1.725] 2074
TOTAL DEMAND FOR NEW EQUIPMENT 861 93] 101l 111 122]| 134] 148] 1831 179l 97| 217| 238] 262| 288 317] 49| 384
INUMBER OF NEW EQUIPMENT (DOMESTIC PRODUCTION) {'009)
CFC-based Equisment sal 92| 101 o1 101 o1 101l 101] 101] 101{ 101 0 0 0 0 0 0
Nan-CFC-based Equiomant ] o] ] 0 0 0 0 o] 0 0 [+] 83 o1 1090 110 121 122
INUMSER OF NEW EQUIPMENT IMPORTED {000)
CrC-based Equipmant 2! 1 [o] 0 0 0 [o) 0 0 (] [o] 0 0 0 [¢] [o] [o]
| Non-CFC-based Equipment O| 0 [o} 10 21 33 47 62 78 o5 116 186 171 188 207 228 251
INUM3ZR OF SECOND-HAND IMPORTED (030} CFC-BASED 29] 30| 31} 241 18l 13] 10 5 2 1 1 0 0] 0 0 0 0
%ase of £quip. Scrapped 5.0% 5.0%] 5.0% 5.0%| 5.0% 5.0%| 5.0%| 5.0%! 5.0%| 5.0%| 5.0%] 5.0% g_l 5.0%!  5.0% s,o-/,! 5.0%
WUNSER OF SOUSMENT WITHDS2WN'SCIAP (999) \ ! " .
| CFC-based Sauioment Q) | 91 a3 95 97 98 98] 29 29 100 100 100 91 82 71 57 43
Non-CFC-based Equipment [s] [¢] 0 0] 0 o] 0 ] 0 [o] 0 0 0 Q [+] 0 0
INUM3ER OF CFC- BASED EQUIPMENT RETROFITTED (1000} 0 o 0 0 o 0 a 0 0 0 o] es 00| 144] 209 219| 229
DERCINTAGE OF CFC-BASED STOCK RETROFITTED 0.0% 0.0% 00%! 00%! 00% 0.0%| 0.0% 0.0%! 0.0% 0.0% 00%| 3.4% 5.4% 8.8%) 14% 19.3%1  26.7%)
1
CFC-12 \r9Qd. tor new equip) (Toanas) 25 28 30 30 30 30 30 30 30 30 30 [o] 0 0 0 0 o]
ICEC-12 {read. for existing equip.) (Tonnes) 361] 3es| 372] 380] 238s| 300 204) 208) 298] a300] 3ee| 215] 173l 119 22 2 0
QUANTITY OF CFC-12 RECOVERED & RECYCLED (Tonnes) 0 0 0 9 0 0 0 0 0 0 ol 34 31 28 a3 27 29
Percentage Recovered of the Total Recoverable 0% 0% 0% o%| 0%l 0%l 0% 0% owl 0%l 0%l S0 S0 S0%| 0% 70%|  70%
Total Recoverable {Tonnes) 61.1] 620| 630 64.4] 654| 66.1] 66.7| 671] 67.3] 675| 676| 676] 619] sS85 478| 384]| 412
NET CFC-12 DEMAND 386.2 393.6| 402.6 | 410.4 ] 416.4 | 420.8] 424.1! 426.7] 428.0/ 428.9 [ 420.4[ 181.3] 1423] 91.6] (11.4) (24.5) (28.9)
CFC-11 (regd. for new equip.) 93.51102.9]113.2 113.2]113.21113.2 113.2] 113.2] 1132|1132/ 113.2| 00| 0.0 0.0 0.0 0.0 0.0
] TOTAL CFC | 479.8! 496.4! 515.7| 523.6 | 529.5 | 534.0| 537.3| 530.8 | 541.21 542.0| 542.6| 181.3] 142.3] 916 (11.4) (24.5)] (28.9)
-4




| YEAR! 1994! 199s| 1998 | 1997] 1998 | 1999 2000 2001 2002 2003 | 2004| 2008| 2006] 2007| 2008 2000 2010
;r DaTman3 Grown Rale 45% 45% 45% A.S%Lus'. 4.5%| 5.0%| 5.0%| 5.0%| 5.0% 8.0% 50% 50% 5.0%| 50% 5.0%
A. COLD STORES (6 - 38 TR)
| Numbar of New Instafiatons (Total) o1 1] 1 1" 1 11 11 1 11 11 11 12 13 13 14 18 18
i CFC-basad Sauoment 10! w0l 11 14 11 11 11 11 11 11 11 0 0 0 0 0 0
! No1-CFC-basad Eguinmatt 0 0 0 0 0 s 0 1 1 1 1 12 13 13 14 15 15
Numbe: of S9uinment Scraoped - CFC Based (1% of Tota!) 8 8 8 8 8 8 8 9 9 9 9 9 9 9 ) 9 9
Numbar of CFC-based SEguipment Ratrotitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Percentase ¢! CFC-hased Stock Retrofinted 0.0%! 00%| C.O%! 0.0% 00%| CO%| 0.0%| 0.0%| 0.0% 0.0% 00% 00% 00% 00% 00% 00% 00%
| Total Pooutadan of Eguipment 830! 332| 8381 839) B4z, 846! B49| 851| B34 855 B5H| 882 ses| 870 875! 880 se7
| CFC-bzsed Eguoment 8301 832] e33!| B38| 841 844| 847 849! 851 853! 853| 8458 837| 828 giel s10] 801
i__Non-CFC-based Equipmant ol _© 0 0 1 1 2 2 3 4 4 16 29 42 56 71 88
| CFC-12 (raad 1or new equip) (Tonnes) - 7.2k3'unit 007) 0o08] 008] 008] 008/ 0.08] 008] o0.08] 0.08] 0.08] 008] coo] o000l o000l 000] 000] 000
' £52.12 ran2 43¢ exis72 eauin ) Toanest-spandlealh 1.65] 165 168! i67] 167 168| 168! 169 1e9] 163! 1.70] 188 187 1.5% 1.44 1.62 1.41
' Quanbiy of CFC-12 Racovered & Recvcied (Tonnes) ol 0091 003! 000! 000 002 0.00] 0.00f 000! 000] 000! 023 o023| 0231 032! 031] o031
Percentaze Recovered ot he Total Recavaradie 0% o_v,L O% 0% 0% 0% o%| 0%l o% o% o 0% 50%|  S50%| 70%|  70%|  70%
| _Total Recoveradie (Tonnes) 046! 046] 0 4§Jf 0.46 om 0.47 07711 047 047| 0.47] 047! 047| 048] 048] 048] 048| 044
! NET CFC-12 DEMAND 1.721 730 174} 174} 1.75| 178 1.76] 1.77] 1.77] 1770 1.78) 13s) 134] 1220 1121 11] 10
ICFC-11 {raqd _1o¢ new equip.) (Tonnes) - S42k3’unit 540] 564| 590| 590| 590| 590| 8590| 590| 590 590{ 590| 000] o000l o0o00{ o000| 000i 000
‘B. COLD STORES (50 - 100 TR)
| Number of New Installatons ( Total) 2 3 3 3 3 3 3 3 3 3 3 3 a 3 3 3 4
| _CFC-based Equinment 2 3 3 3 3 3 3 3 3 3 3 0 0 0 o 0 0
Non-CFC-based Equipment 0 0 0 0 0 0 0 0 0 0 0 3 k] 3 3 3 4
Number o! Equioment Scrapped (1% of Total) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Numbegr ot CFC-based Equipment Retrolited 0 Q 0 0 0 0 0 0 0 [o] 0 0 0 0 0 0 o]
L_Percentage of CFC-based Stock Retrofited | 0.0%| 0.0% 00%| 0.0%| 0.0%| 0.0%| 00%| 0.0%| 0.0% 0.0%l 0.0% 00%| 00% 00% o.ov# 0.0%| _ 0.0%
Crsa 3—::2:\9:3:3- 2¢ S soment | 208% 237! 227 233%:9 23] 2:0] 211! 212! 2.2 2-.?l—2~.: 215 215 2170 2:8 222
CFC-basad Sauipmaent 206 2071 207 208! 208) 209] 210] 210] 2111 211} 212] 210! 208 205 204 202 200
Naa-CFC-based Equipment o1__ol ol o 0 0 0 1 1 1l 1 4| 7 10 13 16 20
CFC-12 (ra3d_tor ngw equip) (Tonnes) - 21.6kg'ynit 005) 005i 006! 0061 006l 00| 005} 005] 0.06] 0051 005 000! 000] 000l 000] 000] 000
CFC-12 {read tor exishing equip.) (Tornes) - sae note a & b. 1231 123] 1231 124]| 124} 1.25] 125! 128 126/ 1.28f 1.26| 1981 1170 196l 1o08] 07! 108
. Quantty of CFC-12 Racovered & Recvded (Tonnas) |  ©] 000] 000] 0.00] 0.00] cool 0.00] 0.00] 000f 000l 000| 0171 017 o017] o024] o0.23] 023
«_Percenaze Jacovered of the Total Recoveradie | 0%l 0% 0% 0% 0% 0%l 0%l 0% 0% 0% C% S50t B0l  B0%|  70%|  70%|  70%
Toal Razav 2 adke (Tonnes) ! 0341 0341 0321 034] 035/ v3s5] 025 025 038! 03si 935! 038/ o034l o034 o0354] 022! o33
; NET_CFC-12 DEMAND T 128] 129] 1201 130] 1.30] 130] v.31] 131] 1311 1.32] 1.22] 101] 100l oss]| os4| o83 o0.82]
"SEC-11 1re33 37 naw e3uid ) (Tonnes) - S49x3 unit | 1390 13s| 142! 142 1421 re2] 162 122] 142) 1421 142i 009! 000 009 0.09 000] 009




_YEAR! 1904] 1995] 1998| 1997] 1998| 1999} 2000] 2001) 2002| 2003} 2004| 2008 2008| 2007| 2008| 2009] 2010

IC. REFRIGERATED TRUCKS
Number of New installations 1] 1] 2] i3] 13] 3] 3] 13| 3] 3] 13| 13 13 14 18 15 16
| CFC-based Equiament | o) 12| 12l 12| 2] 2] 12] 2] 12] 2] o 0 0 0 0 0
Non-CFC-based Equipment ol ol ol 1 1 1 1 1 1 1 1] 13 13 14 15 15 16
Number of Equipment Scraoped (1% of Total) s|] sl s| 6] 6] ef el 6 e 6| ] s 8 8 8 8 6
|_Number of CFC-based Equipment Retrofiled of] oi of ol of ol of of of o o o 0 0 0 0 0
|_Peccantage of CFC-based Stock Retrofitted 00% 0.0%| 0.0%| 0.0%! 0.0%| 0.0%| 0.0%! 00%! 00% 00%| 00% 00% 00% 00w o00%l oowl _o0o%
Total Population of Equipment 533| 539| 547| s53| 550| se6]| 873 s79| s585| s03| s09| eos| 613] 621] 630 _ e39| 649
CFC-based Equipment s33| s39| s47] ss3| sso| scs| s71| s77| sa3| sap| ses| seo| se3] s77| s7al ses| sse
Non-CFC-based Equipment o] ol ol 1 1 2] 2| 3l 3| 4] s| 17| 30 4] s 74| 90
ICEC-12 (reqd. for new aquip) (Tonnes) - 5.35kg*unit 006| 006] 006| 006] 0.0s| 0.06] 0.08| 008! 0.06{ 008| 006| 000] ©000| 000] o000 000| 000
ICFC-12 (reqd. for existing equio.) (Tonnes) _ 079] 080 o081l 082| 082] 083| 084, 085l 086 087 o08a] 082! o081] o080 o7sl o074 o073
| Quanuty of CFC-12 Recovered & Recydled (Tonnas) o] 000] cool 000} 000] 000| 000l 000 000| 000l 000] 012] o012| o012] o018 _01€] 0.8
| _Percentage Recovered of the Towal Recoverable O%| 0% Ow| 0% of O%l 0% o%l owl o%l owl sowl 80t 70%  70%|  70%
|__Towm! Resoverabla (Tonves) 022] 0.22] 022| 023| 023! 023 0.23| 024! 024| 024| 024} 024| 024! o24| 023] o023 023
~ NET CFC-12 DEMAND 08s| oss| 087 0.88| oss| 00| 091] 092] 092] 083] 094| 070l o069 o068 osel os8] 087

I

|TOTAL CFC-12 (reqd. for new equip) (Tonnes) 018 019| o20] o020 020( o0.20] o020 0.20( 0.20| 0.20| 0.20| 000| 000! 000] 02! o000| 000
[EOTAL CFC-12 (reqd. for existing equip.) (Tonnes) 36s] 368| 370| 372] 374] 3.76| 378] 3.79! 381] 382| 384] 38| 35| 351 328] 323 319
TOTAL CFC-12 RECOVERED & RECYCLED (Tonnes) 000| 000} 000| 000| 000| 0.00| 000 000 000 000] 000 053] o082| os2| o072 o71| 070
ET TOTAL CFC-12 3.85] 3.87] 390| 392| 394| 396| 397) 399 401] 402| 404] 308 302 209] 2885] 282 %
TOTAL CFC-11 {reqd. for new equip. 670] 700! 7.31] 731 7.31] 7.31| 7.31] 7.31| 731] 7.31] 7.31] 000 000! 000! o000l 000| 000




| Numbar of New instaflations - . - - . . - . - . . . -
| Number of Equipment Sciapoed 3 3 3 3 3 3 3 3 - -
' Tow! Popuiadon of Eguisment 24 24 21 18 15 12 9 6 3 0 - . .
SFC-12 (reqd for existing &quid.} (Tones) - see note ¢ 13.18] 13.18/ 11,53 ] 9881 8.24| 6.59| 494! 3.29( 1.65]) 0.00| 0.00/ 0.00 0.00 0.00 0.00 0.00 0.00
CEC-11 fraqd. for existing equin ) (Tonnas) - see note d 5.19] 519! 454] 389! 3.24] 260| 195 1.30] 0.68] 0.00| 0.00/ 000 o0.00( o000] 0.00] 000] 0.00
: TOTAL CFC 18.371 18.37 1 16.07 1 13.78 | 11.48| 9.19( 8.89| 4.539| 230! 0.00! 0.00| 0.00] 0.00| 0.00( 000l 0.00] 0.00
MOBILE AIRCONDITIONING (SCENARIO A)
i YEAR! 19941 1998 1998 10971 1998| tpee| 29921 2001] 2002! 20231 2004] 2038] 2008 2007! 2008] 2009] 2010
Vatusa Praaczidn oy FAN & oD s an tuture 1'00) | 121 10 10 10 11 12 13 15 16 18 18 21 24 28 28 2 35
\@usle Produchon by VON {1939) } | 0 - . - - . - - - . -
'Vathncia Production by GM (000) 4 4 4 4 4 5 5 € 6 7 8 9 9 10 11 13 14
1mo0t2d Vehusies ‘New and Fairly-used) 1000) 3% 33| 42! a7] 5% 56| 62| &8 75] 831 o1] 109 110 121 133 146 181
7ol Numbder of New AC Vehicies {'000) |
CFC-basad ASs 27 28 3| 3] 36| 36| 36 38 36| 38| 35 o) 0 0 0 0 0
Non-CEC-based ACs 0 0 0 2 5 9 13 171 22| 27) 32| &8 75 82 91 100 110
Number 9! AC in Vehicles Scrasoed ('000)
CFC-basad ACs 33 34 34| 34] 34| 34| 34 34 35| 35] 3s| 33 31 29 27 24 21
Non-CFC-based ACs 0 0 0 0 0 0 s 0 s s 0 0 0 0 23 28 34
yumber of Tars {kom old stock) revrofited to Non.CFC ACs ('000) 0 0 0 0 0 0 0 0 0 0 0 3 7 13 26 45 77
Percentace of CFC-based Stock Rewofitad 0.0%| 0.0%! 0.0% 0.0%| 00%| 0.0% 0.0% 00% 00% 0.0% 00% 05% 1.1 ﬁ} 23%|  4.9%! 9.2% 18.3%
[Total Pasulatisn ot AC Vehisles 020 650! s24! sas! ssp! es7) ess| eg2! 701! 724! 753! 788! 821 884 918! o8¢ 227! 1042
CEC-based ACs | 883 524! sas] 28] 650! s52! 553! 6551 657! 658| 650! €23 585 543| 489 420 322
Non-CFC-2asat ACs ] 0i 0 ol 2 7 6] 20| 48| 68| 94] 127| 1908 279 373 464 577 721
SFC-12 1rega 10" new AS Vauas) 1 Tones) - 162ka unit 14352:449515850!5850) 585015350/ 58.50; 58.50| 58.50| 58.50153501 0.00] 0.00] o000] 000l 000! 000
C5C-12 ‘rad for exisdag AC Vehizles! { Toanes) 1312.01392.1131011311.0/3119]3128) 31361 214.4] 3152/ 315913166/ 2755 2529 2227! 1667| 1138] 516
DUANTITY OF CFC-12 RECOVERED & RECYCLED (Tonnes) | 0! 0] o) ol 000l 000] 000| 000] 000] 000| 000|2067] 1982] 1862| 24.17] 21.79] 25.13
Sarzenaas Seco-ered ol the Tom! Resoveradle 0% 0%l C% 0%l 0% 0%l 0% 0% 0% 0% 0% 50%|  S50%|  52% 70% 70%! 70%
Tow 3ac3atane  Tames 4132 £2°016325'4338) 433510 ¢363!¢3.75 4385439514205 2415141 04] 30984) 37241 3484) 2113] 2881
| i | | b I
NET TOTAL CFC 3555 354.01 358.67 369.5] 370.5]371.3]372.2| 372.9/373,71374.4 | 375.1{ 284.6( 233.11 204.1] 1425| 91.7| 26.4]




SUMMARY OF ODS DEMAND IN PHASE-QUT SCENARIO A (ODP Tonnes)

[ YEAR! 1994 | 1995| 1998 | 1997] 1998 | 1999] 2000] 2001] 2002| 2003 | 2004 | 2008| 2008] 2007 2008] 2008] 2010
1. REFRIGERATION AND AIRCONDITIONING | | ]
A DOMESTIC REFRIGERATORS & DEEP FREEZERS I | |
CFC-11 89351029 113,21113.2 11321113.21 113.21113.2) 113.2/ 113.2] 113.2 0.0 0.0 0.0 0.0 0.0 0.0
NET CFC-12 386.213936] 402614104 ] 41641 42081 424.1] 426.7] 428.0) 42801 425.4) 181.3] 1423] o16]| (11.4) (248 (28.9)
3. COMMERCIAL AND IND_USTRIAL REFIISERATION |
CFC-1 67] 7¢l 73! 73] 73] 73| 73] 73] 73] 73l 73l oo 0.0 00| 00l ool o0
' _NET CFC.12 33l 30l 39! 39| 38| 40l 40| 40| 40] 4ol 40! 31 3.0 3.0 28] 25 2.5
I ©. DOMESTIC AND COAI2SR2:AL AIRCONDITIONING
| CFC-11 s2] s2] a5l 39l 32 26| 19 13| o6l ool ool o0 ool 00l ool o0l o0
] CrC-12 122) 132) 115] g9 82 66 49 33 16 00 0.0 090 0.0 00 00 00 0.0
D. MOSILE AIRCONDITIONING
NZT CFC-12 355513540/ 358.6 359.5|3705]371.3]372.2[ 3729 373.7[ 374.4[ 375.1| 254.8] 233.1| 2041 1428] 91.7] 264
TCTAL CFC. 11 ..':5.4?1?5.1 12501184 123.7 (123111224 1121.81121.11120.51120.5 0.0 0.0 0.0 0.0 0.0 0.0
| TOTAL CFC-12 {7588 | 762461 755.6 | 793.8 | 799.0 | 802.7 | 895.2 | 896.9 | 807.4 | 857.3 | 809.5 | ¢38.9 | 378.4| 298| 13371 69.7] o0
! SUB-TOTAL (1) ALL-CFC 864.2 879.7 | 911.6 1 918.2 | 922.7 | 925.6 | 927.6 | 928.7[ 928.5 | 927.8 | 929.0| 438.9| 378.4] 208.8] 1337 9.7 0.0
2. FOAM INDUSTRY | '
! CFC-11 185.0 | 172.4| 180.2 1 180.2 ] 180.2 180.2] 180.2 | 180.2] 180.2] 180.2| 180.2] 90.1| 901! 270! 2701 270] 0.0
3. AEROSOLS
CFC-11 77] 80| 84l 84| 84| 84| 84l 84|l 84| 84| 84| 42 4.2 1.3 1.3 1.3 00
CFC-12 230] 251 26.2] 26.2] 282] 26.2] 26.2] 262 26.2] 262! 26.2] 134 131 39| 38l 38| o090
CFC-114 45.0| 470] 49.1] 491 49.1] 49.1] 40.1| 49.1] 409 491! 491] 248] 248 7.4 74| 74| 00
SUB-TOTAL (3) ALL-CFC 7.7 802! 83.8] 83.8( 838l e3.8! 83.8] 838] s38| e38] 838 ar19] a19] 128! 128] 128 0.0
4. FIRE-FIGHTING
! HALON 1321 35.0| 36.6] 382 39.9| 41.7] 43.6] 456 479/ 38.2| 38.2] 38.2] 191] 19 191l 19.4] 191 0.0
5. SOLVENTS
SAE3INTITRACA ST IE {1288, 172,21 1755 120.5 1259 131.8, 137.5/ 124.4] 151.61155.2, 167.2, 9.7 1670 37, 157, 187{ 00
! METHVL CHLOROSC S 254 255! 277! 290| 393| 3170 3311 347 385] 3171 3170 222] 2020 222| 2221 2221 os
i SUL-TOTAL (5) 131.0 1136.9 1142.1 ! 149.5 | 156.2 | 163.2 | 170.6 | 179.1 1 188,11 190.6 1 198.8| 41.91 41.9| 4191 419! 4191 o5
; | !
: TOTAL ODS 1,272 11,308 | 1,357 ' 1.372 11,385 | 1,397 | 1,408 | 1,420 | 1.419 | 1,421 ! 1,¢30 | 632 571 299 234] 170 10
« 1
: 1



DOM‘S'DC REFRIGERAYORS & DEEP FREEZERS (SCENARIO B)

veAR! 1994] 1995] 1996 1997 1998] 1999 | 2000| 2n01| 2002 2003] 2004| 2008] 2008| 2007! 2008| 2009] 2010
i
-3RCSS TOTAL NUI2A3ER CF SQULPMENT (1309) - 1,806 1,830 | 1,861 1,901 1,933] 1,993 1,091]2084|2117]2,168|2239(2332| 2447| 2573 2748 2950| 3,208
CFC-based Equiomant 1806118301851 1901/ 1922 1782]| 1646]1.513{1.383| 1,255/1,129]1005{ 8e2| 762| 646| 533| 440
! N2n.CFC-based Sauipmant 0 0 o ol 10} 211] 3as| s71]| 734] 913|1110|1327] 1585| 1811] 2099| 2416{ 2765
TOTAL DEMAND FOR MEW EQUIPMENT |88 93} 101] 111] 122] 134] 148 1€3] 179] 97| 217 238| 282 2881  317] 349! 384
NUNSER OF NEW EQUIPMENT (DOMESTIC PRODUCTION) ('032) I
CFC-based Squipment 84] g2! 101 101 0 0 0 0 0 0 0 0 0 ol 0 0 0 |
N21-CFC-basad Egumant 0 0 0 o] 83| 1| 100| 10| 121 133[ 148[ 161 1770 198] 2141 225 288 |
NUM3ER OF HEW EQUIFMENT IMPORTED (000) ! |
CFC-based Equioment 2 1 0 0 0 0 0 0 0 0 0 0 0 ol 0 0 0 |
___N\92-CFC-based Eguipent ol ol ol 10| 4ol 44] sl s3] s8] e4] 70| 78 83 94| 1031 113 128 |
NUNSER OF SECOND-RAND IMPORTED ('090) CFC-BASED 20) 30f 31| 18! o0 0 0 ol o ) ol ol ol 0 0 o] ‘
2sa20 of Equip Szapoid 5.0%! 50%| 5.0% 5.9-/+5.0% 50%| 5.0%| S5.0%| 50% 5.0%| 5.0%| 50%| 50%| 850% 50% 50% 50% |
JA3IROF TOUIPNMENT WITEDRAWN'SCIAR “002) { ! ’ |
CEC-based Eguzment | 9ol o1] 93] eos| o5 83l 82| 78] 69! 63| 85| 50 44 3s/ 22 27 22 |
Non-CFC-basaed Eguimant | 0 o) 0 0 0 s 0 0 0 o) 0 0 0 ol ) (2 0
‘NUMSER OF CFC- BASED EQUIPMENT RETROFITTED (1000) 0 0 ol 44| 47| s1f "s5] s9| 63| e8| 73 75 78 81 66 55
PEZACINTAGE OF OFC.3A82D STOSK ASTROAITTED 0.0%! 00%! 0.0%! 9%l 23%| 27% 3.1%| 36% 4.2%| 50% 6.0%| 7.3% 85% 10.2% 128% 12.8% 12.5%
-12_jreqd. for new aguis) (Tones) 25| 28| 39| 30 0 0 0 0 0 0 0 0 0 0 0 [ 0
FC ‘2 ireqd 1o sxisting equio ) (Tonnes) 3s1] 356] 372! 30| 221 2011 e4| 74, 65| 55| 47| 38 30 22 15 12 10
oum TITY OF CFC-12 RECOVIRED & RECYCLED (Tonnes) o] o 0 o] 26| 24| 22 20| 9] 17| 15| 14 21 18 15 13 10
.__Perzentage Recoverea of the Toml Recoverable 0%l O%| 0%| 0%| 40%| 40%| 40%| 40%) 40%| 40% 40%| 40%|  70%) 70%  70%)| _70%  70%)
Yol Recoverable (Tonnes) 61.1] 620] 630| 44| 65.1| 603| 585.7]| s1.2| 468 423| 332| 340| 208| 258| 219] 181] 149
NET_CFC-12 DEMAND 386.2) 393.6 | 402.6! 410411953 178.9] 61,21 53.9| 486] 394| 32.1] 248 9.4 43| _(on! (08 (0.5)
CFC-11 (reqc. for new squip.) 93.511029| 113.2|113.2| 00| 00| 00| 00 o.o' 0.0 00| 00 0.0 00! o0l 00| 00
) TOTAL CFC 1479.81496.41 515,71 523.61195.3] 17691 61.2] s3.9] 46.6] 30.4] 32.1] 248! 9.4 43 (00l (o) (0.8
o
,
- ,
- .




CORMERCIAL AND INDUSTRIAL REFRIGERATION (SCENARIO B)

[ YEAR] 1994] 19951 19081 19971 1998] 19991 20001 20011 20021 20931 2004] 2008] 2008] 2007] 2008] 2003] _2010]
! Damand Growth Rate 4.5%]| 4.5%] 4.5%| 4.5%| 4.5%| 4.5%| 5.0%| 5.0%| 8.0%| 5.0% 5.0% 5.0-/4[ 5.0% S 5.@ 5.0-,4
A. COLD STORES (6 - 36 TR)

| Number of New Instaliations (Total) 10/ 10| 11| 1] 12| 12l 3] 4l 14l s 18] 17 17 18 15 20 21
| __CFC-based Equipment 10l _10f 1] 1 ol o ol ol o 0 ol o 0 ol o 0 0
i__N02-CFC-based Ecuipment ol ol ol ol 20 12 13l 14l 14l 18] 181 17 17 18 19 20 21

Numbar ot Equinmant Scrapped - CFC Based (19 of Toal) 8 8 8 8 8 8 9 8 9 9 ) 9 9 g 9 9 9
| Number of CFC-basaa Equinment Retrofined ol ol ol ol o] ol o] o ) ol ol o 0 0 0 0 0
| Percentage of CFC-basad Stock Revrofited O0%] 0.0% 00%] 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00%

Total Posutaton of Egspment 830| 832 83s| 839| 843| 847| 851] 855! 861! 867| 874| 882] 800| 900 910 921] 9833

CFC-based Eouioment 230] 832) 835! 833! ear! e22| e12] 804! 7os| 7os| 77yl veal 753l  7so|  7a1] 732|723
Non-CFC-basea Equipment ol o]l o] ol 12] 2s) as] s2] es] s1] o7 113] 131] 149 168 189 210

CFC-12 {raqd. tox new dguip) (Tonaes) - 7.2kg unit 007] 008] 008 008] 0.00] 000] 000| 000} 000l 000] 0.00] 0.00! o000l 000] o000] 000] 000

CE2-12 (933 for existing @quin ) (T21Nas) - $&8 A3 2 4 b, 165 165{ 165| 1.87] 1.55| 1.54] 143] 1.41| 140| 138} 1.37] 1.35] 1.34 1.32 1.30 1.29 1.27

Oaatty 28 CFC-12 Racovered & Resvelad (To9112s) o] 000] 003! 003] o.18! o0.18] o0.18] o0.18] o.18] 0.17| ©0.17] 0.17] 0.29 0.28 0.29 0.28 0.28

Perceatags Reovered of the Total Recoverable 0% _ 0% 0%l 0%l 4o~v,} 40%!  40%| 40%| 40%| 40%| 40%| 40%| 70%] 70%! 70% 70% 709%
Total Recoveruba (Tonnes) 046! 046 046| 048] 046] 045] 045] 044 044 043] 043] 0.42] 042] o041 041] 040| o040
NET_CFC-12 DEMAND 1720 173] 174 174 137| 138] 12s] 1.24] 1220 121] 120 118 104l 103] 102 100| 099

FC-11 (read. for now e3uip.} (Tonnez) - 540ka‘unit s40] 564! 590! 590! 000! 000| 000] vool 000l cool 000l cool o000| o000| o000l o000l 000

. COLD STORES (50 - 100 TR)

Number of New installasons {Tozal) 2]l 3] 3 3 3l 3 3 3 3 al 4 4 4 4 4 s 5
I _cFc based Equipment 2] 3l 3l 3l ol ol ol el ol ol o o 0 0 0 0 0
|_Non-CFC-based Equipment ol o] ol of 3| 3] 3] al 3] 3] a4 4 4 4 4 5 5

Number of Equipment Scraped 11% of Total) 2] 2] 2] 2 2] 2 2 2 2 2 2 2 2 2 2 2 2

Numbar of CFC-based Equipment Retrofited ol o] o ol ol o o o @ ol o] o 0 0 0 0 0

Percentage of CFC-based Stock Retofitted 0.0%| 0.0%! 0.0%| 0.0%| 0.0% 0.0%! 0.0%l 0.0%l 0.0% 00% 00% 00% 00% 00% 00% 00% 00%
N0l Popuiagan of Sauomant « 205| 207 207| o3| 200) 208| 210] 212] 213: 214| 218] 218y 220| 222] 224 227/ 23

C£C-based Eguicraent 225| 2071 207! 203| 208| 204 2c2| 200| 198 195| 04| 182! 190] 188| 148 184] 182
Non-CFC-based Eguinmant ol ol ol o al s ol 12l 15[ 19 22( 28 3 34 39 43 4

005] 008 005{ 000! 000! 000; 000| 000! 0.00! 0.00 O‘OOl 0.00 0.00 0.00 0.00 0.0
FC-12 iradd for existing equip.) (Tonnas)-seandtea & b 1231 1231 124! 116 1141 105! 105! 104f 1.03: 102! 101] 100 0.99 0.98 087 0.95
_1Quanu’!yofCFC-12 Recovered & Recvcled (Tonnes) 0ol 000! 0.00/ 000! 014! 013! 0.13} 0.131 0.13! 0.13] 0.13 0.13l 0.22 0.22 0.22 0.21 021

GFC-12 (reqd for new eduip) (Tonnas) - 21 Bka'unit !
!
|
] Percenmge Aecovered of the Total Racoverabls | 0%l ool 0%l ool 40%) d0%! 4ceul d40%) 40%| 40%l 40%| 40%!  70%l  70%)  70%i  70%) _ 70%
1
!
|

ol b
n 1O
W (o

4 Tolal Racoveradlad {Tannes) 0.34) 034] 034) 034) 034 034) 033] 033) 033] 032| 032) 032 0.31 0.31 0.31 0.30 0.30
NET CFC-12 DEMAND 128; 129] 1.28) 130] 102! 101! 083! 092] 091) 090! 029 O 83 0.78 0.77 0.76 0.76 0.78
C-11 {reqd. for new @quid.) {Tonnas) - 5+0ka'unit 1301 13s| 142 142] 092] © 0! 0.00] 000l 000l 000! 003] 000 0.00] 9.00 0.00 0.00 0.00




1994 199! 1998 | 1997| 1998 1999| 2000 2001} 2002 2003| 2004 | 2008 2008| 2007 2008| 2009{ 2010
IC. REFRIGERATED TRUCKS
Number of New Instaliations 1 1 12]  13] 13 13| 4] 14 asi 8| 17! 97 18 19 20 21 22
| CFC-based Equipment "y 1 12] 12 0 0 0 0 0 0 0 0 0 0 0 0 )
’ Non-CFC-basad Equipment 0 0 0 1 13 13 4] 14| 181 18] 17] 17 18 19 20 21 22
i Numbar of Equipment Scrapped (1% of Total) 5 5 5 6 [ 5 [ 5 [] [ [ [ [ 5 5 ] ]
| Number of CEC-based Eguipment Revofitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
| Percantage of CFC-based Stock Retrofitted 0.0%! 0.0% m 0.0%| 0.0%! 0.0% o,ov;.{ 0.0%! 0.0% 0.0%! o.o&# 0.0%| 0.0% o.ovq 00% 00% 00%
|_Total Population of Equipmant 533| s39| 547 553| s61] 5590 s77| s87| 597| 608| 619 632| 648 6601 675 691 708
CFC-based Equipment 533 8539) 547]| s553] 548 8543) s38) s33| s528| s23] s18] s13|  sos 503] 498 493| 488
|__Non-CFC-based Equipment 0 0 0 1 13| 28] 4ol s4| 69| 88| 102] 119 138 157 177 199] 221
ICFC-12_{reqd. for new equip) (Tonnes) - 5.35ka'unit 006l 008 00c| 005l 0.00| 000| 000| 000! 000! 000 0.00] 0.00| o0.00] o000l o000l o000 000
ICFC-12 {read. for existing ecuip.) (Tonnes) 079! osol o081’ us2{ 0.76] 0.75] 0.70| 0.70| o0.69| o68| 068] 067 068] o0668] 065 o064| 0864
| Quanuty of CFC-12 Recovered 8 Recyded (Tonnes) ol 000] 003] 000l 0.09] 009| 009| 009| 008! 009| 008! 008/ 0.15] ©.14] 0.14| 0.14] 0.14
Parcentage Recovered of the Total Recoveradle os',l mz_.i os'% 0% dO%| aowl 40wl dowl dO%| dow| eom| dov  Tovwl  70%  70%. 70%  70%
Tatal Racovarable (Tonnes) 022! 022! o22| o023l 022 022| 022] 0.22] 0.22| o021l 021! 021] o021l o021 o.zoﬂ 0.20] 029
' NET CFC-12 DEMAND 08s| 088! 087] 0.88] 0.67| 067| 061]| 061| 060| 060| 059| 089 o052| o51] o051 o050 080
l
TOTAL CFC-12 (reqd. for new equip) (Tonnas) 0.18| 0.19] 0.20] c.20] 0.00] 0.00| 000]| 6.00| 0.00| 0.00] 0.00| 0.00] 0.00] 000| 000! o002l 000
TOTAL CFC-12 {reqd. for existing cquip.) (Tonnes) 366| 368| 3.70] 3.72| 3.47| 344] 3.20| 3.16] 3.13] 3.10] 3.08] 3.03] 300| 297 293| 290| 287
TOTAL CFC-12 RECOVERED & RECYCLED (Tonnes) 0.00! 0.00| 000] 000] 041| 041| 040| 040! 039| 039] 033] 038] o066 065| o064] O064] 063
NET TOTAL CFC-12 3.885| 3.87| 390 3.92| 3.08| 3.03] 280] 277 274| 271| 268| 268 234] 231] 220f 228| 224
TOTAL CFC-11 (reqd. for new equip.) 670 7.00] 7.31] 7.31] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 000] 000 000
TOTAL CFC 10.54 110.87 | 11.21 | 11.23| 2.08] 2.03]| 280] 277) 2.74]| 2.71| 268| 265] 234| 231! 220| 228| 224
E 2
1
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mﬂ, 1998 1m¥ 2000 { M _zoga_‘_gmr_zoos 2008( 2007 2008( 2009] 2010]
|
Numbar of New Installations - - . . . . . “ . . . . . . .
Number of Equipment Scrapoad 3 3 3 3 3 3 3 3 . - . .
Total Populanon of Equioment 24! 24] 21! 18] 15{ 12 9 6 3 0 . - - .

K .'

EFC-12 (read. b existing equin.) {Tonnes) - see nole ¢ 13.18] 13,187 11.53 ] 9.88| 8.24| 6.59| 4.94] 3.20| 1.65| 0.00! 0.00| 000/ 000| 000! 000! 0.00| 0.00

1?0-11 1raad. tor existing equin.) (Tonnes) - sea ndte d 519| S5.19] 4541 389 3.24| 260 198/ 130! 0.65! 0.00] 000 0.0 0.00 0.00 0.00 0.00 0.00

| :

TOYAL CFC 18.37 [ 18.37 16.07] 13.78] 11.48( 9.19| 6.89| 4.59| 2.30! 000! 0.00| 0.00| 0.00( 000] 000/ 0.00| 0.00
{SCENARIO B)

- YEAR] 19941 199s] 1996 10971 10981 1999 2000 2001] 20221 2003 ! 2004 2008| 2008 2007 2008| 2009! 2010
‘ahucia Prodactian by PAN & dthers in tuture 000) 10! 10 10] 10 11 12 13 i5 16 18 19 21 24 26 29 31 as
‘anicie Productan by VON (1000) 1} 0 - - - - . . - . . - - . .
ehicie Production by GM (000) al 4 4 4 4 5 5 6 6 7 8 9 9 10 11 13 14

Inoored Vehicie. [Naw ang Faity-usad) (000) 35! 33l 22| 47| s1| s5) se2] e8| 7s| 83! e1] 100l 110 121 123 148 181

¥ ol Numder of New AC Vehiclas (1000)

CFC-basad ACs 27! 28y 38| 36 0 0 0 0 0 0 0 0 0 0 0 0

Non-CFC-based ACs ol o 0 2l 41| 45| a8l s52{ 56| 61| 68 72 78 85 83 101 111
umber of AC in Vehiclas Scrapped ('000)

CFC-based ACs 330 24] 34| 34| 32| 30| 20] 27] os| 23| 20| 18 16 13 10 7 s

Non-CFC-based ACs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 50 84

mmber of Cars (trom oid stock) retrofitted to Non-CFC ACs ('000) 0 0 0 0 6 8 10 13 16 20 25 21 37 45 55 38 26

Percentage of CFC-based Stock Retrofited 0.0%| 0.0%| 0.0%| 0.0% to-/.‘ 1.9%| _1.8%! 2.4%| 32%| 4.4l 6.0%| 8.5% 11.8% 17.2%l zesﬁv,& 27.3%| 28.0%
fotal Posulatisn of AC Vehicles 1099) gs0' 644l 645! esnl esel e72| 00l 714! 744l 780! s24! 874l 933] 1,000l v.033! 1073! 1122

CFC-based ACs 650! 644] 545] e648| 6091 571l 532| 493| 4s52| 410 365| 315| 262| 204 139 94 €3
Non-CFC-based ACs 0' 0 0 2| 49| 101| 58| 222| 202] 371| 459| 59| e70] 796) es3i o7l 1,059
[FC-12 (reqd. 127 new AS Vehsios) (Tonnes) - 1.62xa undt 435044951 58.5015850| 000! 0.00i 000] 0.00| 0.00| 0.00] 000] 000 000| 000| 000| 000] 000
BFC-12 fregd. tor exishng AC Vahidles) (Tonnos) 2120/ 309.1/310.11311.0263.7 | 2436/ 207.7( 1875/ 1650 142.81 117.2| 889]| 596 32.7| 223! 151] 101
UANTITY OF CFC-12 RECOVERED & RECYCLED (Toanes) oi o 0 ol 16.48] 1550 14511 13.53} 12.53| 11.501 10.43] 0.28] 14.04]| 1382 2384| 1673] 1183
Percantade Recoverad of the Toial Resoveradle C%! _ C% Jol Q%] 40%| 4C%i 40%! 40%!| 40%! 40%’ 40% 40%!  70%| _ 70%|  70%! _ 70Q%: __ 7C%
Tl Rasovs-adte (Toanaes) 6134'23101232514338141.2113874 3529/ 2383) 3132/ 28751 25051 23.19] 20.08] 19.75| 34.05] 2380] 1699

i | | |
NET TOTAL CFC 355.5 1 354.0| 368,6 | 369.5 | 247.3| 228.1| 193.2] 174.0/ 153.5| 131,31 106.8: 79.7| 4s6| 88| (1.6 (1.8 (.7
E- 4 \ M




SUMMARY OF ODS DEMAND iN PHASE-OUT SCENARIO B (QQP Tonnes)

d YZAR' 1934] 199s| 1996| 1997 1998] 1999] 2000 20011 2002 2003] 2004 | 2008] 2038| 2007] 2008! 2009 2010
1. REFRIGERATION AND AIRCONDITIONING
A DOMESTIC REFRIGERATORS & DEEP FREEZERS
! CFC-11 g35] 1029 1132} 1132 ool o0o0| 00| 00| 00| 00l ool 00 0.0 0.0 0.0 00 0.0
{ NET CFC-12 396.21 3936|4026 4104|1953 1769| 61.2| 53.9] 466| 39.4| 32.1] 248 94 43| (ol (o6) (0.5)
{8 COMMERCIAL AND INDUSTRIAL REFRIGERATION
! CFC-11 671 70| 73! 73l ool ool o0l oe! 00| 00l 00| o0 0.0 0.0 0.0 0.0 0.0
NET CFC-12 38! 39| 36| 3s| 31| 30| 28! 28l 27| 27| 27| 27 23 2.3 23 2.3 2.2
C. DOMESTIC AND COMMERCIAL AIRCONDITIONING
cFe-1 s2| s2| as| 39| 32 26{ 19| 13( 06| ool ool oo 0.0 0.0 0.0 0.0 0.0
. SFC-12 132] 132] 115, 59| 82| ee6] 48! 33] 18] 0ol 0o o0 0.0 0.0 0.0 0.0 0.0
D. MOSBILE AIRCONDITIONING
NET CFC-12 3555)354.0] 368.6) 369.5| 247.31 228.1] 193,21 174.0] 1535]| 131.3] 1088 79.7] 456| 88| (16 (1l 1,
i TOTAL CFC-11 1105.64i115.111250 1244 32| 26 19| 1.3] 06| 00| 00| oo 0.0 0.0 00 00| 00
| TOTAL CFC-12 753.8  764.6 | 786.6 | 793.8 1453.9 |414.6 | 262.1 | 234.0 1204.5 [ 173.3 | 141.6 | 107.1| 573) 254 0.0 0.0 0.0
| SUB-TOTAL (1) ALL-CFC 864.2 | 879.7 | 911.6 ) 918.2| 457.1| 417.2| 264.11238.3 | 208.2] 173.3[ 1416 107.1| s7.3| 254 0.0 0.0 0.0
2. FOAM INDUSTRY
i CFC-11 165.0| 172.4 1£0.2 | 180.2| 180.2{ 180.2| 90.1| 90.1| 90.1]| 90.1| 90| 27.0| 270| 270| 00 0.0 0.0
3. AEROSOLS
CFC-11 77] 80| 84| 84| 84| 84| 42| a2| 42| a2l 42| 13 1.3 1.3 0.0 00 0.0
CFC-12 240] 25.1| 262| 26.2| 26.2] 26.2] 13.9] 131] 13.1] 131 131] 3.9 3.9 3.9 0.0 0.0 00
CFC-114 450] 470]| 49.1] 49| 49.1] 49.1]| 24.6| 246 246] 246 248| 7.4 7.4 7.4 0.0 0.0 0.0
SUB-TOTAL (3) ALL-CFC 76.7| 802 838 838| 838 838( 419! 419! 41.9| 419! 419] 1268] 126| 126 0.0 0.0 0.0
4. FIRE-FIGHTING
| HALON 1301 350! 36.6| 38.2] 38.2| 3082 382! 19.1] 19.1] 19.1] 19.1] 194] 87 8.7 8.7 0.0 0.0 0.0
5. SOLVENTS |
CARBON TETRA-CHLORIDE 110561 110.4] 11531 115.3[ 115.3| 1153 s7.7] s7.7| s7.7| s7.7| s7.7] 173] 173 173 0.0 0.9 0.0
| METHYL CHLOROFORM | 254) 255| 27.7] 27.7| 27.7] 27.7] 138] 139} 139 139] 139] 42 4.2 4.2 0.0 0.0 0.0
? SUB-TOTAL (5) 1121.0 | 136.9 | 143.7 1143.1 1143.1 1 143.1 | 71.5| 71.8| 7215} 71.5| 71.5| 21.5| 21.5{ 215 0.0 0.0 0.0
| TOTAL ODS 11,272 11,306 | 1,357 1 1,363 | 902| 862 | 487 458| 420 | 398 364 174 124 §2 0 0 0

.
. .
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<

I YEAR| 1994, 1995] 1996 1997] 1998 2000 2001 2092 2093 2004 2008 2008 2007 2008 2008 201C |

'DOMESTIC REFRIGERATORS & DEEP FREEZERS (SCENARIO A)

INUMRER OF NON-CFC EQUIPMENT PRODUCED LOCALLY (0 0 0 0 0 0 ) 0 0 0 0 83 91 100 110 121 133
Capiml Recovery Cost (1000.000 Naira) 00( o0l 00| 6ol 00 0.0 0.0 0.0 00| 1938 193.8]  193.8| 1938 1938] 1938| 1,180.8
incremental operating cost of production {'000.000 Naira) 0 0 ] 0 0 0 0 0 0 0 267.0| 3231 3909 4730 5724 6926

IQUANTITY OF ODS RECOVEREDRECYCLED (Tonnes) 0 0 0 0 0 0 0 0 0 0 34 31 28 33 27 29

| _Cost of recydlingrecovary (1000.000 Naira) 00| &.21 00] 0.0] 0.0 0.0 0.0 0.0 0.0 0.0 41.8 41.9 0.3 54.8 48.4 £7.2

;NUMBER OF NEW :MPORTED NON-CFC BASED EQUIP. ('000) 10] 21 47 62 78 95 116 155 171 188 207 228 251

i _lacremental cost of substitution (1000.000 Naira) 0 ) 0f 32| s 199 289 401 543 718 1,087] 1291] 1,562] 1.890| 2286| 2767

TOTAL NUMBER OF CFC-BASED EQUIPMENT IN USE (000) | 1,805 1.830' 1.861] 19011 1,930 1959 1982] 19391 1933l 1998 1997] 1820 1633] 14121 1133 858

N_MBER OF CFC-BASED EQUIPMENT RETROFITTED ('000) o oo 0 0 ) 0 0 9 0 68 99 144 208 218 22
with compressc: failure (11.43%) 0 0 L 0 0 0 0 0 0 0 68 99 144 161 129 98
without comoressor failure 0 ) 0 0 0 0 0 0 0 0 0 0 0 47 89 131
incremental cost of substitution (000,000 Naira) 00|/ ool 00| o0l 00 0.0 0.0 0.0 0.9 0.0 2043 38770 s706] 9101 1,0492) 91,2008

TOTAL INCREMENTAL COST 00| 00| 00| 323! 746 199.4| 2885| 4019 3425) 913.1] 1,793.3| 2.207.2| 2,758.31 35214 4,1502| 59064
i [ ¥ !
|

INUM3ZR OF NON-CFC EQUIPMENT INSTALLED 0 0 ) 1 1 1 1 1l 1 1 27 29 30 32 33 3s

|_canisal Racovery Cost{000.000 Naira) 0.0/ o0l 0.0i 00! 00 0.0 0.0 0.0 0.0 78.0 78.0 78.0 78.0 78.0 780! 4749

u‘\:a'nan:al operatng cost of oroduction {'000,000 Naira) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 3.2 0.21

IQUANTITY OF ODS RECOVERED/RECYCLED (Tonnes) 0.00] 0.06] 000] 000| 000 0.00] 0.00 0.00 0.00 0.00 053 0.52 0.52 0.72 0.71 0.70
Cost of recyling'recovery (1000.000 Naira) 0.0/ 00! 00/ 00! 00 0.0 0.0 0.0 0.0 0.0 0.8 0.7 0.8 1.2 1.3 1.4

TOTAL INCREMENTAL COST 00/ 0.0/ 00| 00! 00 0.0 0.0 0.0 0.0 78.0 78.7 78.8 78.9 79.3 79,41 4788

NODILE AIRCONDITIONING (SCENARIO A)

NUM3ER OF NON-CFC EQUIPMENT INSTALLED 0 0 0 2 s 13 17 22 27 32 68 75 82 91 100 110

| incrementa! cost of instaltation (000,000 Naira) 00l o0l 00| 99l 272 785 115.3| 181.7! 2204 2932 677.8] 8202 9924| 1.2008! 14530 1,788.1

TOTAL W N3SROF SEC-BAIEI IS USHIENTIN USE ('09)) £55 378i 533, 322! 554 583 890 €51 £33 €34 552 523 £25 542 423 422,

NUM3BER OF CFC-BASTD SQUIPIMENT RETROFITTED (099) 5 0 ¢! oi o 0 0 0! 0 0 3 7 13 2| 45 77!

| with comoressor failure (1%) ol ol ol ol o 0 0 0! 0 0 3 6 8 51 5 4l

L_without compressor faiure ol o] of o 0 0 0 0l 0 0 ) 0 7 21 40 73]

! Incramental cost of substitutinn 992 000 Naira) 0.0° 00! 00/ 00! 00 0.0 0.0 0.0 0.0 0.0 43.7 982] 211.6] assel 8738! 16398

QUANTITY OF ODS RECOVERED'AECYCLED (Tonaas) 000! 000! 000! 000l 000 0.00! 0.00 000l 00 0.00 2097] 1982] 1862] 24171 21.781 2813

:Cost ot recyslinaresoveny (1020 303 Naira) | 00 00! 60! 00! o0l 0.0 0.0 0.0 0.0 0.0 288! 268 27.7 3961 393 488

TOTAL INCRSKMENTAL COS 1‘ 09 0.0 00 98 ] 27.2” 785! 1153 1617 2201 2032’  747.3' 943.2' 1,231.p1 1,7080' 23550 34477 |

! ! H i !

Sovernmant ©25s 9r Camoaian atd inghtuuanai Stenstenna i 00 0.00 000 0.0 00! €0 0.0 0.0 47 821 57 83! (1] 76 84 . 82,

i ! i | : H !

| GRAND TOTAL INCREMENTAL COSYT 0.0! 00| o0l 422]1018 2779| 4038| se2.8] s09.8] 1,338.1] 2.7E.03] 3291.9] 4,138.0| s3s26| 6,879.1] 9.9224]
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PRESENT VALUE @ 10% 9.14 Biliior Naira 621 .82 Nara/Kg
114 Million US$ 8.59 US$/Kg
Total Cummulztive QDS Consumption- Unconstrained 24.70 '000 Tonnes
Tatat Curtrulative ODS Consumption- Scenario A 11.38 '000 Tonnes
Totat Cumnwiative COS Fhasad aut in Scenario A 13.31 '000 Tonnes  53.9%
YEAR 1994 1995 1998 1997 1998 1999 2000 2001 2002
USERS LOSTS 00 00 00 99 272 497 786 1153 1617
PREZENT VALUE @ 10% 3.41 Bition Naira
42.598 Million US$
CONSUMER COST 00 00 00 223 746 1203 1994 2835 4011
PRESENT VALUE @ 10% 5.37 Billion Naira
67.08 Million USS$
GOVERNMENT COST 0.15 Billion Naira

1.8182 Million US$

220.1

5425

486.9

719.4

2008

2008 2007 2008 2009 2010

1,2068 14066 16470 19634 23082 23,7398

1,334.7

17446 23439 32654 42094 56159



YEAR| 1994] 1995| 1996 1997 | 1998 1999| 2000| 2001 2002| 2003| 2004| 2008 2008 2007 | 2008 2008| 2010

DOMESTIC REFRIGERATORS & DEEP FREEZERS (SCENARIO B)

NUMSSR OF NON-CEC EQUIPIMENT PRODUCED LOSALLY ('020) 0 0 0 ol 83| o 100 110 121 133] 1481 161 177)  13s| 214 235| 259
Canital Recavary Cost (000 000 Naira) 0.0 00! 00| 90.4] 90.4| 90.4] 904! 004! 904! o904l 904! 904 904 o004] 904] 904] 1479
incremental operating cost of production (000,000 Naira) 0 0 0 0]135.3[ 163.7] 198.11 239.7| 290.0]{ 350.9| 424.8| 513.7! 621.6| 752.2] 910.1[1,101.2]1,332.5

QUANTITY OF ODS RECOVERED'RECYCLED (Tonnes) 0 0 0 ol 28] 24 22 20 19 17 15 14 21 18 15 13 10
Caost of recydling‘recovery {000.000 Naira) 00| o0l 00| o0 164| 168| 17,00 1721 17.3| 1730 974 167{ 283 25| 251| 228| 207

NUMBSR OF NEW IMPORTED NON-CFC BASED EQUIP. (009) 0 0 ol 10l 40| 44 55 53 58 64 70 78 85 94| 103] 113l 128

{ incremental cost of substitution (1000.000 Naira) 0 0 0l 32| 140 169 278 248| 300] 382 439| s31| 842| 7770 940| 11381 1376

ITOTAL NUMBER OF CFC-SASED EQUIPMENT IN USE ('090) 1.806) 18301 1.861]1901] 19822} 1,782] 1646] 1513] 1.383) 1255| 1.128] 1005] 882] 762| 646| 533| 440

NUM3ER OF CFC-BASED EQUIPMENT RETROFITTED ('000) 0 0 0 ol 44| a7 51 55 59 63 68 73 75 78 81 66 55
with cOmoressor taiiure (11.43%) 0 0 0 o] 44| 47 51 55 59 63 68 73 75 78 74 €1 50
without comoressor tailure [o] 0 0 0 0 0 [¢] 0 0 0 o] 0 0 0 7 8 5
Inzemental cost of substitution (000 030 Naira) 00/ 00! 00! 00| 73.9] 87.3] 103.3| 122.1| 144.4]| 1708} 2019! 2388! 271.8! 378.9! 2s13| 3188]| 2893

TOTAL INCREMENTAL COST 00| 00! 0.3]|1227)455.7]1527.3| 687.0| 717.0] 841.7| 991.8]1,172.6(1,390.4]1,654.0(1,955.312,317.112,670.8]3,166.9
1
1 |

; i ]

INUM3ZR OF NON-CFC EQUIPMENT INSTALLED 0 0 0 1| 27l 28 30 31 33 34 35 as 40 42 44 46 48
Capital Recovery Cost {000.000 Naira) 0.0] 00| oo0! 780| 78.0{ 7801 780! 780| 780! 78.0| 780( 780! 780 780| 780/ 78.0] 1011

| trzemantal onaratng sost of arodustion (099.090 Naira) 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3

IQUANTITY CF ODS RECOVERED/RECYCLED (Tonnes) 000! 000] 000l 000l 0.41] 041! o040] o040] o039] 039! o038| o038 o068] 065 064! 064| 063
Cost of racyciing’ acovery (000,030 Naira) 00/ 00| oco0f 00| 03] 03 0.3 0.3 0.4 0.4 0.4 0.5 0.9 1,0 1.1 1.1 1.2

TOTAL INCREMENTAL COST 00| 00| 00| 78.0)| 78.3] 78.3] 763! 7s.4] 7e4| 788| 78s, 788| 79.0) 791| 79.2] 7e.4| 1027

A l.,; A E\ .“_!  §1%. 0 100t o A ; LJ :7

INUMBER OF NON-CFC EQUIPMENT INSTALLED 0 0 0 2| 41| as 48 52 56 61 66 72 78 85 93 101 11
Incremental cost of instaliation {000.000 Naira) 00| 006! 00| 9.1)193.0]/228.3] 270.6) 321.5] 382.7) 458.3| 544.9) 651.5] 779.8) 934.3/1,120.2)1,344.2]|1,617.9

ITOTAL NUMBER OF CFC-BASED EQUIPMENT IN USE 1'000) 650 678! e80! e82| s48| 609 571 5321 493| 4s2| 410l 388! 31s| 262] 204] 139] 84

NUNSIR OF SFC-3ASED SQUIPMERT AZTRCFITTIED (1932 . 0! 2 0 o 6 8l 19 131 151 20| 25 21 37 45 €5 23 25

! with compressor failure {1%) T ol ol o 0 6 6l 6 5 5, 5 4 4 3 3 p) 1 1
without compressor hiture ' o ol o 0 0 2 4 7! 11 15 21 27 34 43 53 a7 26
Incremental cost of subshiution (000,000 Naira) | 00! o0.0! ool o0 40.2] s53! 76.1| 1046! 143.8| 197.7] 271.9| 373.9) 497.2| e61.2] 879.3| 672.3] 5154

IQUANTITY OF ODS RECOVEREDRECYCLED (Tannas) ) ol o oli6.a8l 1550 14.51] 13853 12853/ 11850 1043]| o.28| 1404] 1382| 2384] 16731 1183

| Cost of recvaling recoverv (1090 000 Naira) | 00! o00i ool 00l 104] 108 119} 114! 116! 1170 1171 114] 190] 206! 3901 301! 234

] TOTAL INCREMENTAL COST ~ 00! 00l 00l e.1l283702043! 25771 437.4! 53811 e65.8] 828.5(1,036.8]1.295.0]1,616.0/2.038.612,046.612,158.7|

| ! : | ! ‘ ; 1

\Goverament Cests 1ar Camaaian and Institutional Srena™eninz I g0! o0l o0l 27| 20! 32 as{ 39l 43! a7 52 57 53! 69 76 84 92

! : ! : ! !

] GRAND TOTAL INCREMENTAL CCST | 00! 0.0] 0.3i236.3]806.9]932.1]1,158.51,271.81,501.0,1,783.2 | 2,131.4 | 2.562.8[2,091.83.719.6 | 4,510.9 [4,880.3 [ 5,518.2 |
«
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PRESENT VALUE @ 10%

Tota! Cummutative ODS Consumption- SCENARIO B
Total Cummulative ODS Phased out in SCENARIO B

JUSERS COSTS
‘ PRESENT VALUE @ 10%

CONSUMER COST
PRESENT VALUE @ 10%

GOVERNMENT COST

Total Cummulative ODS Consumption- Unconstrained

10.37 Billion Nara 544.8 Naira/Xg

130 Million US$ 6.81 US$/Kg
24,70 000 Tonnes

£.66 V00 Tonnes

19.04 000 Tonnes  77.093

YEAR 1994 1995 1998 1997 1998 1899 2000
00 00 00 935 4459 5102 5875

5.37 Bilion Nara

67.152 Million US$
00 00 03 323 2538 3118

4.31 Biflion Naka

53.88 Miliion USS$

0.25 Billion Naira

3.1818 Million US$

45768

2001 2002 2003 2004 2008 2006 2007 2008 2009 2010
680.8 792.4 9271 1,089.2 1,284.4 15402 1,8255 2,186.2 2,8901, 3,144.0
4743 5878 7310 9124 1,1433 14108 17471 2,1709 2,128.7 2,1813




TABLE 3.8:

ASSUMPTIONS FCR UNCONSTRAINED ODS DEMAND FORECAST

FOR COMMERCIAL AND INDUSTRIAL REFRIGERATION

ODS APPLICATIONS GROWTH ASSUMPTIONS PERIOD
v Installations (i} Increase in Demand at '’
and servicing GDP growth rate 4.5%
per annum 1995 - 2000
(11) Increase in Demand at
GDP growth rate 5% per
annum 2001 - 2010
o
TABLE 3.9: ASSUMPTIONS FOR UNCONSTRAINED ODS DEMAND FOR
DOMESTIC AND COMMERCIAL AIRCONDITIONING
ODS APPLICATION GROWTH ASSUMPTIONS PERIOD
o Installation and Phase out of use
servicing of Centrifugal
Chillers at a rate
of 3 unitus per
year 1995 - 2002
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TABLE 3.10: ASSUMPTIONS FOR UNCONSTRAINED ODS DEMAND FORECAST

FOR MOBILE AIRCONDITIONING

Fﬂ
=
b=

ODS APPLICATIONS GROWTH ASSUMPTIONS PERIOD
° Charging of 1. Domestic Production
Refrigerants for new
Vehicles © Freeze Local Production
at 1994 levels 1995-1997
° Recharging of Leaked
Systems: ¢ Growth of Production at
average annual rate of
o Recharging of System 10% 1998-201¢
after Compressor
Failure 2. Imported Vehicles
° Topping Up © Growth rate of 10% per
annum on the average 1994-2010
3. Retirement of Vehicles

¢ Average annual rate of
8% 1994-2010

Other

Assumptions

{

(i)
(il)
(1i1)
(iv)

CFC-12 use per new Car produced locally: 2 Kg/uait

% of existing stock of cars retrofitted ’
annually with new ACs
CFC-12 requirement for retrofit: 1.62 Kg/unit
152 of total number of AC cars with

leakage prohlems
CFC-12 need for recharge of leaked

systems: 2 Kg/unit
(vi) Topping up requirement for all cars
annually: 0.16 Kg/unit
TABLE 3.11: ASSUMPTIONS FOR UNCONSTRAINED ODS DEMAND FOR FOAM
PRODUCTION, SOLVENT, FIRE FIGHTING, AND AEROSOLS
SECTORS
ODS APPLICATIONS GROWTH AND OTHER ASSUMPTIONS PERIOD
v Manufacture of 4.5% average annual growth 1995 - 2000
Flexible Foams 15.0% average annual growth 2001 - 2010
(1991 used as baze year for
forecast}
” Lolvents for 4.5% average annual growth 1995 - 2000

degreasing,
paint removal

and other 5.0% average annual growth 2001 - 2010
induzstrial u:es

° Fire 4.5% average annual growth 1995 - 2000

Fxtinaquisher 5.0% average annual growhrh 2001 - 20190

i Aerosols 4.5% average annual growth 1995 - 2000

5.0% average annual growth 2001 - 2010




TABLE 3.12:

o,l‘
(o]
Lo}
ih

FORECAST OF UNCONSTRAINED DEMAND FOR ODS BY SE 4 2 DP 3
| SECTOR AND SUBSTANCES 1994 1996 1998 2000 2002 2004 2008 2008 2010
’ T
1, Airconditioning &
l regeration
CrC-11 105.4 1356 1748 2210 29684 389.0 4904 582.1 7150
CFC-12 7588 793.1 83%9 075 1.007.4 11415 1,317.3 15%0.2 17919
| Sub-Total 864.2 928.7 10107 1,145 13038 1,598 18077 21223 2,580 '
' 2 Foam Industy
| CFC-11 165.0 180.2 196.9 214.9 236.9 281.2 288.0 Nn78 3500
] Sub-Total 165.0 180.2 196.8 2149 2269 261.2 286.0 3175 350.0
.l 3 AR"03018
b cFC-11 17 84 9.2 100 1.1 12.2 134 148 189
; cFC12 24.0 %2 206 313 348 380 419 482 509
| CFC-114 450 491 53.7 8.6 64.6 7.2 788 88.8 95.8
| Sub-Tow 767 g7 9s %9 110.1 1214 1339 1478 1627
! 4. Fire Fighting
Halon-1301 350 38.2 a7 458 50.3 584 61. 673 742
Sud-Tolal 350 382 a7 458 2.3 585.4 61.1 67.3 .2
5. Solvent
. Carbon Tetrachionde 1056 1153 1259 1375 151.8 187.2 184.3 203.2 2240
l, Matyl Chlorolorm 254 azr kek] 334 B3 43.2 443 489 539
,' Sub Total 1310 1431 155.2 1706 180.4 2074 2286 285 ans
i Total 1219 13759 14979 | 18838 1,088 2,175 2,518.2 2,908.7 33Ny J‘
scam a2nd aerosol sectors, projections started from 1981,

0K




TABLR 3.13:

RE T _OF TRA DEMAND R ODg B B
SUBSTANCES 1984 1098 1998 2000 2002 2004 2008 2008 2010
CONTROLLED BY
MONTREAL
PROTOCOL
GROUP | ANNEX A
CFC-11 278.1 324.2 3808 451.9 544.4 662.4 731.8 9244 10813
CFC-12 782.8 8193 868.5 9388 1038.9 17es 1359.2 1576.4 184.8
CFC-114 450 9.1 53.7 a8 64.8 71.2 78.5 886 95.5
Sub-Total 1,105.9 1,19286 1,300.0 1,4483 1.647.7 1,913.1 22208 |2587.4 3,0196
GROUP N, ANNEX A
Halon-1301 350 38.2 4a1.7 458 50.3 55.4 é1.1 67.3 742
Sub-Total 35.0 38.2 4.7 4568 80.3 5.4 61.1 673 742
GROUP ILANNEX B
CcTC 105.6 1181 126.9 1378 181.8 167.2 184.3 203.2 224.0
Sub-Total 105.8 118.1 125.9 137.5 151.8 1687.2 184.3 203.2 224.0
GROUP 1Il, ANNEX B
11,1 Trichiorosthane 254 7.7 30.3 3.1 36.5 40.2 44.3 489 53.9
Sub-Total 254 2.7 0.3 31 38.8 40.2 4.3 489 539
Total 11,2719 1,379 1,497.9 1,088.8 | 1,8889 |2,1759 2,619.2 2,906.7 3,371.7 l

boe: gy
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FIG.3.5:  FORECASTED UNCONSTRAINED ODS CONSUMPTION BY SECTOR
(IN ODP TONNES)

‘‘‘‘‘‘‘‘‘

omZZO0-+4 7DOO

1996 9% 2000 2002 2004 2008 2010
YEAR
Aiccon. & Refrige. Bl Foam E Aerosol
3 Fice-fighting [ Solvents

FIG.3.6: FORECASTED UNCONSTRAINED ODS CONSUMPTION BY TYPE IN TIIE
AIRCONDITIONING AND REFRIGERATION SECTOR (IN ODP TONNES)
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CHAPTER FOUR

INSTITUTIONAL AND POLICY FRAMEWORK

4.1 EXISTING INSTITUTIONAL FRAMEWORK AND ODS PHASE-OUT STRATEGY

IN NIGERIA
(a) The Curren! Roles of FEPA
Ther ot in this section is to briefly review existing framework

and accions in the general protection cf the environment that has
bearing to the goal of phasing out the use of Ozcne depleting
substances 1n  Nigeria. Before discussing instistutional
framework, it is perhaps necessary to set 1n proper perspectives,
actions taken by Nigeria over the past decades, toward the
international agreement on ODS phase-out. Nigeria’s interest in
the subject of Ozone has been reported to date back to 1978 when
the United States Government informed the Nigerian Government
that some industries in Nigeria were importing CFCs and other
chemicals that had been banned in the US. At the 9th and 10th
meeting of the Govering Council of UNEP, in Nairobi in 1981 and
1982 respectively, Nigeria and Sweden sponsored a Resolution on
the Protection of the Ozone Layer. In 1988, a Federal
Environmental Protection Agency Decreoe 58 was enacted. Section
18 of the decrec mandated the Agency to pay particular attention
to studying, and understanding, activities that may affect
especlally Ozone in the stratosphere. Sub-section 2 of Section
18 ol the deocree further directed the Agency to make
recommendations and programme for the control of any substance
that may be affccting the Ozone component of the stratosphere.
It cun thercfore be concluded that Government is aware of the
need Lo control the emission of Ozone damaging substances in
Nigeria. Nigeria acceded to the Montreal Protocol on October
3ist 1988 and it became effective by January 29 1989,

The following also demonstrate the continuing awareness at the
Governmental level of the need to join the international

community in phasing out the OD35s:
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(a)

(b)

(d)

(e)

(f)

(g)

In 1989, FEPA nominated two Nigerian institutions to
cooperate with institutions 1in developed nations towards

enhancing capabilities of Nigerian O:zone Science Research.

Experts ncominated from Nigeria have actively participated
in four review Panels mandated by Article 6 of the Protocol
as from 1990.

knowledge and expertise of the staffi of FEPA has been
broadened and improved through training assistance from

international organizations on ODS.

FEPA has also been working with a number of nwultilateral
agencies for the implementation of the Montreal Protocol.
In 1992, the Agency assisted UNIDO nominated Consultants to
undertake a study titled "Techno-Economic Assessment of the
Financial Viability for the Collection, Recycling and/ or
safe Disposal of Refrigerant Gases and Related materials in
Africa". The project was undertaken concurrently in Egypt,
Kenya and Nigeria.

UNIDO as a follow wup initiated & second project 1in
collaboration with the Agency titled r"Methodological
Development of UNIDO Programme to evaluate the substitution
of CFC-Based Technology in Refrigeration and Air

Conditioning scctor™.

the present study is a component of the above project. and
was  initiared with the basic objective of purting
cuantitative feelings to: current per capita ODG
consumption in Nigeria; and a time phased national plan for
phasing out ODS consumption in line with the Montreal
Protocol.

FEPA has also initiated in 1991 in collaboration with the
world Bank o country study on ODS in Nigeria. 1Two missions

{1 the World Bank has vigsited Nigeria between 1991 and
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1992. The first mission’s ceffort in collaboration with
FEPA was concentrated on providing a broad based survey of
OD5 imports and user - industries with a yiew to evolving
terms of reference for the country study. The scoecond
mission also collaborated with FEPA in August 1992 to

complete the plans for the country programme.

(h) Intormation available to us indicate that the efforts has
not fully taken off. As a matter of fact another mission
15 being planned for between the second and third quarter
of 1995 to firm up the etfort towards the preparation of
the country report.

(k) Relevant Activities of NAFDAC

CFCs, halons, and OLS solvents are all materials whose
importation into the country are expected to be.licensed and
documented by an Agency of the Federal Government called NAIFDAC.
Currently, all importers are expected to obtain documentary
permit from NAFDAC before such materials can be imported. In
addition importers are expected to furnish . NAFDAC with
information on name of chemical (or Trade Name); price; and other
relevant data on the import.

The NAFDAC mandate did not emanate from the requirements of the
Montreal Protocol. Rather, it 1s part of the National effort to
control and monitor the importation of toxic and harzadous
chemicals into the country. Our evaluation of the database on
OD: obtained from NAFDAC showed the following:

(1) ‘The coverage may not encompass all the controlled ODS
listed in the Montreal Protocol. We note that NAFDAC
provided information on CFC:  and precluded other
controlled substances like: halons, methyl chloroform,
carbon telirachloride, etc.
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(11) Even for those ODS covered by the NAFDAC database, our
direct survey of importers and ODS users indicated that
not all imports are reported. It has been estimated that
a minimum of about 30% of ODS imports ié usually not
reported to NAFDAC.

Definitely, the existing arrangement is inadequate to achieve a
proper control and monitoring of ODS use in Nigeria. A more¢ co-
ouvdinated approach involving proper understanding of the
delinition ot substances classitied in the Montreal Protocol will
be required. This will require that an adequate institutional
structure be put in place for this purpose. Such a set - up must
clearly resolve the issue of the Governmental Agency that should
be responsible for the necessary control activities on ODS
imports into the country. It 1s also important that relevant
trade gvoups 1in the ODS user sector should be sensitized to
champion the cause of a systematic and cost-effective phase-out
of the substances under a collaborative joint venture with the
regulatory body. Finally we are of the opinion that, regulatory,
control and monitoring of ODS use in the country should be
carried out under a single umbrella set - up, if the achievcement
of the phase-out strategy to ‘be proposed 1is not to be
jeopardized.

4.2 RECOMMENDED INSTITUTIONAL FRAMEWORK

Given the shortcoming of the existing institutional framework,
we arce recommending the following:

(1) Role of FEPA

FEPA should be the fulcrum Agency responsible for the ODS
phase-out strategy and its implementation in Nigeria. This we
believe is in line with the mandate given to the Agency through
the National Policy on the Environment. Section 3.7 of this
National Policy State; inter alia:
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"As part of the Envirommental policy, necessary administrative
rules and legislation will be operated to govern the monitoring,
introduction, manufacture, import, sales, transportation, use and
disposal of toxic, hazardous and radiocactive substances 1in
Nigeria. Furthermore, the appropriate governmental agencies
shall therefore: .

(a) waintain an up-to date register of toxic, hazardous and
radioactive substances.

(b) control the generation of toxic, hazardous and radioactive
waste and cnsure that those banned shall be stringently
controlled.

(c) monitor the effects and control all phases of the life

C:

cycle of all substances likely to have an adverse impact on
huiman health and environment.

(d) determine and use environmentally safe and téchnologically
sound techniques for disiosal of toxic, hazardous and
radioactive waste".

The FEPA Decree 58 of 1988 under the Air Quality And Atmospheric
Protection Sub-heading of Section 18 put the mandate for
achieving the goals and objectives of the National Policy on the

Environment in Sub-section (1) for OD3 as follows:

"The Agency (i.¢ FEPA}) shall undertake to study data and
recognize developments in international force and other counliries
regarding the cumulative effect of all substances, practices,
processes and activities which may effect the stratosphere
especlally Ozonce in the stratosphere”.

Sub-scction (2) of section 18 of the same decree state:s as
follow::

"The Agency (i.e FEPA) may make recomnendations and programmes
for the control of any substance, practice, process or activity
which may reasonably be anticipated to aflect the stratosphere

especially Ozone in the stratosphere when such cffect may
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reasonably be anticipated to endanger public health or welfare".

It is therefore concluded that FEPa should and does have the
responsibility of setting the National Policy governing the
Montreal Protocol. The implementation of the Montreal Protocol
under the leadership of FEFA should however be carried out in
collaboration with other relevant Agencies and Governmental
Ministries.

(11) National Committee on Ozone Depleting Substances (NCODS)

In order to implement the ODS phase-out programme in a
coordinated way, it 1s important that a National Committee on
Ozone Depleting Substances be formed. This committee will serve
as an advisory body to FEPA on ODS related matters. The
comnittee which will be responsible for giving advice on ; policy
recquirements; legislations; programmes of action; research and
public enlightenment; should be made up of representafives of
public and private organizations. The organizations that we have
identified as necessary members of this committee include:

(a) Fedecral BEr.ivonmental Protection Agency-Coordinator

This Agency will provide the coordination and leadership base for
the committee. The Ozone cffice that has already been created
in FEPA will become the secretariat for the NCODS. The O:one
office will also undertake monitoring functions of ODS phase-out
activitices. The Ozone office should be responsible for the
granting of permit to import ODS. This is a control function
that. we believe should be crntraiized within the secrctariat of
NCODs if it i3 to be effective. It will howuver be necessary to
strengthen the current manpower base of the office. This will
require that well trained and experienced professionals be
recruited to join Lhe Ozone office. 3pecialized quick and coust-

effcctive training programs may need to be ciganized for the new
staff.
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{b) Federal Ministiyy ¢f Industries

™~

This 1is the Ministry responsible for all relations between
GCovernment asd industry. It is responsible for granting permit
for the establishmeut and operations of all new companies in
Higeria. 1in thig capacity, it will strengthen the ability of the

-commit Lee to ensvre that new outfits are planned, implemented and

operated‘within ihe stipulations of the Montreal Protocol. Since
the Ministry is also involved in the control and regulation of
exlsting industries, the committee will have a basis for ensuring
et the activities of existing ODS related industries are
effectively regulated.

]

{c} Federal Ministry of Finance

This ministry has the legislative power as regards policy
formulation and implementation on taxes and tariffs. Since the
phase-out strategies that is likely to be employed will involve,
policies including, taxes, surcharges, etc the involvement of
this ministry wi!l give the necessary legislative power to the

committee’s activities.

(d) National Planning Commission

The commission i.; responsible for preparation and coordination
of national deveiopment plans. It is important that it is a
member of the committee so that technology changes and
asvimilation that will form a component of the ODS phase-out plan
will be incorporated into the relevant sections of the National
Development Plang. '

(e} Customs and Excise Department

This 13 a deparlsent under the Federal ministry of Internal
Affairs. It iz .esponsible for enforcing duties and taxes on
imported goods. 1 also ensures that illegal goods are prevented

form cntering the country. The membership of this department in
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the committee will aid in ensuring that taxes on imported ODS’s
are promptly collected. They will also ensure that banned ODS’s
and ODS containing equipment are not allowed entry 1into the

country. The department will also serve to provide all copies

-of import declarations concerning ODSs to the Ozone office.

There will however be a need for training of selected officers
in the Customs and Excise Department, especially on 1issues
relating to ODS and the Montreal Protocol.

(f) National Aqency for Food and Drug Administration _and

EEE

Control (NAFDAC)

This 1is an Agency of the Federal Government of Nigeria charged
with the responsibility of ensuring that appropriate quality of
food, drugs and chemicals enter into the Nigerian market. The
Agency maintain inventory of various ranges of substances coming
into Nigeria. It is equipped with functional laboratory
facilities to teust the quality of products and substances before
being approved for introduction into the market. According to
all the importers we surveyed, current ODS import regime
stipulates that all importers of ODS must obtain import permit
from NAFDAC. In order to obtain suth a permit, the'importer must
provide information on; quantities and types of ODS to bhe
imported; the source country and company name; value of the
imports; etc. We observed however that the coverage of
substances defined as ODS by NAFDAC was inadequate. This
strengthens our fceling for the need for training on ODS, -its use
technologics, and the Montr«al Protocol for NAFDAC personnel.
We believe that NAFDAC as a member of the National Ozone
comnittee should continue to maintain the database on ODS
imports. Such database should be filed through NAFDAC for the
proces: of obtaining import licease for ODS from the Ozone Office
in I'EPA. This arrangement culls; for collaborative and mutuully
supportive cefforts on the parts of NAFDAC and FEPA.
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(g) Representative of ODS User Group:s

The Manufacturers Association of Nigeria (MAN) is the mailn
representative of manufacturing companies in Nigeria.
The voluntary association is organized intc trade groups. The

relevant identified groups include; Foam manufacturers;

‘Insecticides and Aerosol Manufacturers; Refrigeration and

Airconditioning. A representative from each of these groups
should be a member of the National Committee. Other non-
governmental organizations, especially those in environmentally
related areas can also be coopted into the committee in order to
broaden its base.

4.3 POLICY FRAMEWORK

In this subsection, the policy framework within which the ODS
phase-out strategy can be implemented in order to achieve the
Qoals and objectives of the Montreal Protocol for Nigeria is
described. In order to phase-out ODS use from the Nigerian

economy, two types of policy strategies will have to be
implemented. These are:

{a) Market Oriented Policies

These are strategies formulated into concrete policies targeted
at the ODS market place. Such policies when properly formulated
and implemented will act to penalize and discourage the
importation and use of ODS while encouraging the shift to the use
of non-ODS alternatives. Such policies 1include; 1import
surcharges; import tax on ODS; sales tax; excise tax; lowering
of import duties on ODS alternatives; financing alternative
technologies with subsidized funds; and restriction on quantities
of ODSs that can be imported.
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(b} Requlatory Control and Enforcement Policies

Many of the market oriented strategies discussed in {(a) will be
ineflective if not backed up by proper documented regulations,
ccupled with adequate monitoring and enforcement policies. Under
this framework, regulations quiding the importation and use of
ODS in the country will have to be put in place, monitoring and
control programmes on ODS will have to be implemented. Such
control programme may involve; actual ban on importation and use

of ODSs with properly defined time schedule; licensing of ODS

imports; effective o¢nforcement and monitoring systems; and

training and certification of personnel handling ODS substances
during the phase-out period.

Government through FFPA has a big role in the formulation and
implementation of these policy strategies. The eventual mix of
the policy strategy chosen must however be cost-effective as far
as the phase-out 1is conce;ned and must not create any

irreversible dislocation in people’s welfare.
4.4 GOVERNMENT AND INDUSTRY RESPONSES TO THE MONTREAL PROTOCOL
4.4.1 Current Status of the Montreal Protocol in Nigeria

The Federal Government of Nigeria acceded to the Vienna
convention and the Montreal Protocol on the 31st of October 1988.
Both entered into force on the 29th of January 1989. Nigeria has
been participating since then in all meectings related to both the
convention and the Protocol. Nigeria is eligible for assistance
from the Interim Multilateral fund as it is classified as a
developing country, with a per capital ODS con:umption of about
0.012 kg/capita whicn is well below the 0.3 kg/capita limit
allowed for article & countries. Various efforts are in place
to prepare a country programme for ODS phase-ont in Migeria an
a precursor for requesting for funds from the Interim

multilateral £und.
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4.4.2 Government Response to the Protocol

The various responses of the Federal Government of Nigeria since
the Protocol was ratified has been elucidated in Section 1.3 of
this report. The most significant apart from the ratification
is5 the setting up of the Ozone office in FEPA, and current
cLforts aimed at preparing the country programme which will spell
out the action plans. This office however is understaffed.
With the renewed zeal of FEPA to take concrete actions on the
Ozone depleting Substances phase-out, it 1s expected that the
office will be strengthened with adequate manpower and funds.
In the next few months, it is expected that the institutional
infrastructure set up will be strengthened to'ensure adequate
response to the ODS phase out programme.

4.4.3 Industry Regponse to the Protocol

It can be concluded that industrial users of ODS in Nigeria are
well aware of the issues surrounding the Montreal Protocol.
Responses obtained from these users indicated that the level of
awareness 1is very high. However, the levels of adoption of the
ODS issues in recent and planned actions varies from sector to

sector.

In the refrigeration and airconditioning sector, all the
companies can be described as being very aware of the ODS is:ues.
Their awareness of the issues has been mostly as a result of the
fact that many of them maintain technical relationship with
companies overseas especially in Europe, where the ODS phase-out
actions has reached advanced stages. Many of these companies are
aware of the structural changes going on as far as new ODS
technology and ODS issues are concerned. They are also aware of
the fact that many of the current technologies may become
obsolete, especially by the time the conventional substances have
been phased-out in these countries. The leading industries 1in
this sector are currently finalizing plans on technical
requirement for their ODS phase-out programmes. Many of them are
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now aware of the financial commitments required to undertake
technical retrofit of their systems to align with the national
OD5 phase-out strategy when it comes. They are all aware of the

- fact that they will need financial support 1if they are to

successfully carry out the required ODS phase-out programmes.
Examples of such companies in this sector include: Thermocool
Engineering Co Plc; Kolinton Technical Nigeria Ltd.; Debo
Industries Ltd; Mandilas Enterprises Ltd.

As an example, Thermococl has recently carried out an inventory
of technical requirements for CFC phase-out in its manufacturing
facilities. The inventory is shown in Appendix 1. According to
the company, the capital investment estimate for -the technical
activities highlighted is about US$4.5 million. This company
like others in the sector are currently trying to obtain
technical know-how to facilitate the change to the use of non-0ODS
refrigerants.

As for the flexible foam manufacturers, it will be accurate to
characterize their level of awareness of ODS issues as high. A
lot of progress has been made over the last few vears in this
sector in the replacement of foam blowing with CFC-11 to the use
of Methylene Chloride. Over the last few year, many old foam
manufacturers have been switching to non-0ODS alternatives like
Methylene Chloride. For example, Vitafoam Nig Plc which has
about 35% of the Nigerian market for flexib;e foams, has
converted two of its existing five plants to this alterrnative
non-0DS foam blowing agent. The increasing awareness of the
carcinogenic nature of this alternative is expected to slow down
the shift to Methylene Chloride in the near future. As a matter
of fact, another active company in this sector Mouka Limited made
available to us information on its already implemented shift
which included an initial shift from F-11 to Methylene Chloride
and much latter to the use of auxiliary blowing agent free foam.

The Nigerian acrosol producers are also well aware of the
Montreal Protocol. Many of them have recently shifted from the
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use of CFCs to unstenched liquified Petroleum Gases (LPG) as a
propellant. Nearly all the compenies, with the exception of a
few have completely eliminated the use of ODS. Some of these
companies, that have shifted have however had to shut down due
to what they described as loss of market occasioned by poor
product resultiug from the use of the non-CDS propellant. Since
there were many more that have successfully changed without
market loss, we are of the opinion that mere shift to LPG may not
be the reason for market share loss. The issues of availability
of LPG and consumer safety are however what we believe should be
of more concern to Government.

Companies offering fire fighting services in Nigeria as well as
users of ODS based solvents are also equally aware of the
Montreal Protocol 1ssues. While there are concrete plans to
phase out use of halons in fire fighting in Nigeria, a wait and

see attitude is perhaps more prevalent as regards ODS solvent use
in the country.
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CHALITER FIVE

IMPLEMENTATION OF TIHE ODS PHASE-OUT STRATEGY IN NIGERIA
5.1 ALTERNATIVE ODS PHASE-OUT TECHNOIOGIES CONSIDERED

The: alrernative substitutes considered in the present study for
pliasing oul DG use in the vavious caectors: ave prescentoed in

Table .1, These substitutes represeal the most plausible
alternatives that are either current.y available or that will be
avalluble 1n proven forms during the period under consideration.
These plausible alternatives, most of which have been factored

into the scenarios developed in a later section are discussed

below:

5.1.1 Local Manufacture of Domestic Refrigerators and Deep
Freezers

Current practice in this sector is to use CFC-12 as refrigerants
and CFC-11 as foam blowing agents in the manufacture of these
equipteiit in Nigeria. The most preferred alternative refrigerant
in the mamifacture of domestic refrig .cators and deep freezers
15 HFC-134a. Although this refriderant has a zero CDP value, 1t
15 not o drop-in substitute for CFC-12. In order to manufacture
such OD5 free refrigerators there will be a need to carry out
lmport ant technical retrofit of existing manufacturing outfits
in the country. Examples of such necessary retrofits for two of
the main manufacturers of these equipment, namely Thermocool
Higerian Technical Co. and Kolinton Industries Ltd. are shown in
Appendix D, Apart from changing the refrigerant system the
retrelit will also involve changing the set up for the foaming
plant tvom the e of CFC-11 to non-0ODS options. Options that
have been considered for the foaming sector include; CO./water;
cyclopentane; and HCFC-141b.
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TABLE. 5.1: POTENTIAL SUBSTITUTES FOR CFCS IN NIGERIA
USER SECTOR CURRENT USE POTENTIAL SUBSTITUTES EARUEST
START DATE
1 Mouxdwlime of i CEC 12 (Hehigoewd) | i HCE 1234 a (Betugesaunt) 1998 (knport
Duourrdi. furbip 1.t shule hom 1LR/)
Hoeezers
i CFC-11 {lnsulation ii. CO0 /water (Foaming Agent)
Foam Blowing) 1998
. Recovery/Recycling ot
CFCs 1998
2 Semvcing of Domestic | . CFC-12 i Betler Senncing Procedure | 1993
Relrigerator and
Freczers i, Recycling 1998
. Retrofitiing of Existing
CFC-Based Equepment 1998
3. Servicing of i CFC-12 i Betier Servicing 1998
Commercial and
Industrial il. CFC-115in ii. Recycling 1998
Refngerators R-502
is. Retroht 1998
4 Mobic Arcondiioreng | i. CFC-12 i. Better Maintenance and
Servicing Procedure 1998
ii. Recycling 1998
i HFC-134a 1998
5. Fire Extinguishers i. Halon 1211 i. Shift to FM 200A 1997
ii. Halon 1301
6. Flexile Foam i. CFC-11 i. Methylene Chiloride 1997
ii. Use of Auxiliary Blewing
Agenl free Foam 1997
i, CO/Water 1997
7. Solvents i CCL, i. Alcohol Solvents 1997
i, CHCCL, il. Saponifers 1997
. Walcr Solvents 1997
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5.1.2 Servicing of Domestic Refrigerators and Decep Freczers

avicing ol these eqgquipmeanlt asually tovelve leakoge aecnding,

recharging with refrigerants, repairs or complere replacement of

COMpre:sLors. Compresso>r failure and leakage in system are the
two most Freguent problems thalt service technicians are faced
withh 1o Nigeria.,  CEFC-12 comsmmpl o in the servicing ol Uhe
copripmecnt s 1o Vhe range of about 1.0 kg per o uni b compatesd Lo
an average charope ol abont. 003 kg opeer untb. I 1a therefore

Leasible that 1t better servicing procedures can be introduced
through proper and gquantitative re-training of the service
technicians, a substantial portion of the current level of CKFC-12
consumption can be trimmed. The technical options that has been
considered include:

Improvement of service procedure:; and increased use of
nitrogen and HCFC-22 for leak testing and system
purging.

Recovery and recycling of CFC-12 during equipment
servicing. We noticed from the result of our survey
that some level of recovery and recycling activities
has been registered in the country. It is unlikely
that the many small scale technicians can afford the
recovery cguipment. In order to have a well organized
recovery set up it has also been assumed that a well
planned recovery programme will be promoted through
some nelected major service centers.

Program of retrofitting existing equipment to non-0DS
based one. At the beginning of the phase-out
programme, retrofit will start with a percentage of
equipment with compressor failure being retrofitted
with non-CrC based compresuors. At a certaln poilnt,
equipment without COMPLessor failure will be
mandat orily retrofitted in addition to those with

comprensor failure. In order to ensure the succens of
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Thiz paokpranme CEFC bazied compresazor ampea Vs may hlave

to b haned at a certain point.

5.1.3 Installation and Servicing of Commercial and
Industrial Refrigerators

This nclude: cold roow/store:s/display cablnets; reflrigervated
truack::/vans; amnd industrial relvigerators.  Alwmost all existing
cold rooms: are based on CrC-12 as the refrigerant. 1In quite a
tew, nse ol CPe-5%02 as retrigeront wa: noted. since the

refrigerant and technology used in the commercial refrigeration
equipment are the same as that for the domestic appliances, the
Lechnical options for ODS reduction discussed in section 5.1.2
will also apply. A variance however 15 that it has been assumed
that there will be no retrofit of existing commercial and
industrial refrigeration system:. For industrial refrigeration
systems the technical option considered 1include better
maintenance and service procedures. Such improvement will come
in form of: proper and timely repair of leaky systems prior to
recharging; routine maintenance and system

check-ups; and use of nitrogen/HCI'C-22 for purging and leak
testing. '

5.1.4 Manufacture/Assembly and New Airconditioned Vehicles

The most currently used refrigerant in new vchicles assembled in
Nigeria 15 CFC-12. Although HFC-134a i: the internationally
accept ed replacement refrigerant with an ODP of Zero, our survey

showed that none of the manufacturers have started producing

-alrconditioned cars with such non-0D5 refrigerant. 1In our phase-
g p

oul strategy analyses, we have considered the fact that all such
new veehicles that will be assembled in Nigeria as from a cub-off
date will be fitted with airconditioning systems having HFC-134a
a5 retrigerant. The choice of the cut-off date has been dictated
by our understanding of when the non-0D3 technology will be
readily available at such assembly plants.
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5.L.% Servicing of Moblloe Alrcoudlitlounlng Systomn

A ot wastagpes ol gelvigerant occeurs during Lhe saviecing ol
mobi e alrcondit ioning systems.  This is because the technigues
gl Iy usod tor cleaning, Llushing and testing ol the systoms
usual ly consume a higher quantity of the refrigerant gas compared
tor the onee peeeddedd for the anitial chunge, Thorefore, a

substantlal level ol savings in CFC-12 can be vecorded during the

Sz ot peciend 1l thie tollowing  techinieal  opbions: are

nbtroduced:

o Improve maintenance and service practices imn addition
to using non-CFC gases for leakage testing, cleaning,
testing and flushing of systems.

° Introduce recovery and recycling of CFC-12 during

system services.

o Introduce the retrofit of existing CFC-12 based system
with HFC-134a, especially in cases of compressor

failure.

5.1.6 Manufacture, Installation, Servicing and Maintenance
of Domestic and Commercial Airconditioners

Dome:itic alrconditioning units which include room airconditioner
and  split units, Centrifugal and reciprocating chillers
veproesent examples of commercial units. Domestic airconditioners
and reciprocating units uses HCFC-22 as refrigerant while CFC-11
and CFC-12 are used in the centrifugal chillers. For the phase-
ont programme therefore, the centrifugal chillers was our focus
ol attention. It has been assumed that no new centrifugal
chillers will be insta’led in Nigeria in post 1924. For the ones
already 1ingtalled, a gradual programme of phase-out has been
built 1nto the programme. Better muintenance and servicing of
these systems will also be practiced. Recovery and recycling of

the ObG will also be practiced as long as the systems remain in
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services.  This wili involve the installation of tacilities tor
cemptying and storing of the vefrigerant during servicing. Such

aysbem olben contain barge quant 1t e of CRCs .

T Y/ Iastatlation and Recharying of  Fire ExUlinguishoo

LSynsLowms

As ol 1994, intormation gathered from the sector indicate that
portable/transportable halon-1211 fire extinguisher had nearly
been completely  substituted by  systems  using  available
alternatives such as water, CO. and foam/powder solution. A
substantial portion of the CFC used in this sector 1s as halon-
1301 used almost: exclusively in stationary equipment in medium
to large facilities. Since it 13 becoming more and more
difficult to source these halons in the international market,
tutul e technology in this sector will be geared more towards non

onG alternalives.  An example of such alternative which will
soon be introduced 1nto the Nigerian market to replace halon-1301
1 FM-200.

5.1.8 Manufacture of Flexible Foam for Mattresses and

Cushions

The guantity of CIFC-11 used i1n this sector as a blowing agent has
heen declining in the recent past.  The decline has been due to
a combination ot poour economic atmouphere and deliberate switch
Ly the manufactuares to non - ODS blowing agent like methylene
chloride. For the ODS phase-out programme, technologies using
methylene chloricde as foam blowing agent will continue to be
introduced as well an the introduction of Auxiliary Blowing Agent
(ABA)  Froee Foo. We envisage that new facilities will be a
mixture of these options while retrofit of existing facilities
abill bagsed on CFC-11 as blowing agent to ise non-0D5 blowing

aceent o, and ADBA T ree Loam.

($34)
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5.1.9 Aerosols

Nearly all the companies manufacturing pesticides, insecticides,
air [resheners, and deodorants have shifted to tir2 use of
unsitenched L s acrosals nstead ol CFC gases. For the phasc-
oul programne Phe few companite:s st owsing CFC o wil Lo convert
their srstem Lo unstenched LG, Therefore a rapid phase-out of

CFC uze in this sector is expected.
9.1.10 Solverts

Alternative solvents that will replace the ODS solvents like CTC
and Mcthyl Chlorotorm include: alcohol solvents, saponifiers and

water soluble solvents.

5.2 PHASE-OUT SCENARIOS
5.2.1 Description of Phase-Out Scenarios Considered

Two alt ernative phase-out scenarios have been considered in this
study. In choosing the time schedules of these scenario:s;, we
have considered the fact that the Montreal Protocol as ratified
for article 5 countries requires that Nigeria should freeze its
OGS consnuption b the 1996 levels up £i11 2009 when consumption

15 expectaed Lo be halved.,

This consumption level is then cxpectod to be kept till the year
2008 when 1t will again be roeduced by 50% and frozen at this
level till the vear 2009. Complete phase-out is oxpocted by the
year 20100 This Montreal Protocol schedule formed the extreme
Jimit that rast be met. In considering the implementable Phase-
Out uncenarios, the following ODS consumption reduction factor:s

woere considered:

(1) Peduct ion of ODG-based equipment stock through

scvapping and vetrofitting.

69

EEI




EEE

(11) Recovery and recycling of ODS’s.

(111i) Reduction of quantity of ODS used for servicing
and maintenance operations like flushing, testing
and leak detection.

Two alternative Phase-Qut scenarios that have been analysed

include:

(L} An allowable Phase-Out scenario that postpones the
phase-out schedule until the latest possible date
allowed by the Montreal Protocol. For this scenario,
ODS use in Nigeria will be phase out by the year 2010.

This is referred to as scenario A.

(ii) An accelerated Phase-Out scenario, for which the :peed
of the phase-out is accelerated to ensure compliance
by as carly as the year 2008. This is referred to as

Scenario B.

The general assumptions relating to the two scenarios are
by described below:
{1) Local manufacture/assembly of ODS using eguipment
will be stopped by the year 2005 for scenario A
and by the year 1998 for Scenario B.

(Li) Rotrofit of ODS using equipment in the current
stock in the country will start by the year 2005

for scenario A and by 1998 for scenario B.

(111) In Scenario A, use of ODS for leak detection and
system flushing will be disallowed by the year
2008, while the corresponding year for Scenario
B iz 2000.

(1v) lecovery and recycling of ODS will gstart by the
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yvear 200% in Scenario A and by the year 1998 1in
seenario B, In scenarvio A 1t has been assumed
hat 50% of recoverable ODS will be recovered in
cach year of the period 2005-2007, and 703
hotween 2008-2010. For sceﬁario B the
corresponding recovery peviod during which these
rates are assumed valid are 1998-200%, and 2006-

2010 respectively.
The sector sp-citic assumptions are described below and Tables
5.2 and 5.3 shows the demand forecast of the two phase-out

SCEMAl LS

a. Domestic Refrigerators and Deep Freeners

Total demand for new equipment is expected to grow by a yearly
average of about 107 between 1994 and 2010. Domestic production
of nrw CFC-basaed equipment is expected to grow at this rate
betweoen 1994-1996 in both scenario A and B. For scenario A,
production of these new CFC-based equipment will be frozen at the
1996 level ©ill rhe year 2004, while tor scenario B the terminal
yvear will be 1797, Production of new CFC-based equipment i3
expect od to be completely stopped by the year 2005 for scenario

A and by the year 1998 for scenario .

Dot 1o product ion of non-CiC based equipment 15 expected to
slart by the vear 2005 in scenario A and by the year 1998 in
seenatrio B I'roduction in these start-up years for both
scenarios nas been  estimated  to be  about 82,500 units.
Thereatl cr production 15 expected to grow at an average annual
rate ol about 104, Importation of new CiC-based equipment 1s
crpect o to be prohibited in cach scenario by the end of the ycar
19496, In order to bridge the shortfall in domestic demand
oceasioned by this prohibition, non-CFC based equipment will be

imported into the country stavting trom 1997,
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TASBLE 5.2: DEMAND FORECAST BY SECTOR IN ODS PHASE-OUT SCENARIO A IN ODP TONNES _E_:,E
! SICTOR & SUSSTANCES 1564 | 1586 1568 ee |, sz | owes | oaees | ozeea | 2o |
R AIRCONDITIONING & REFRIGERATICN i
; CFS-11 1354 | 1250 1237 | 1zzd ozt [ azes | o6 ) el
; CFC-12 7888 85 | el | €52 o T4 | EGeS |ITEL (1387 g Ll
l SubToi gz | Siid §237 | SiTE ., 335 | sess [5es 88T | o "
: 2. FOAM INDUSTRY !
1 CFC-11 1650 | 1802 1802 | 1802 | 1802 | 1802 |{sor | 270 | 00
} Sub-Total 1850 | 180.2 1662 | 1802 | 1802 | 1802 |00 [270 | 00
| 3 AEROSOLS
! CFC-11 7.7 8.4 8.4 84 84 8.4 4z 13 | 00
! CFo-12 2ac 252 282 | 252 282 262 | 131 | 3% | 00
| CFC-114 450 | 401 | asr | aor | 451 | 491 246 | 74 | 00
| f Sus-Teta b7t 838 £33 838 | 21 832 |41 |1z3 | ¢
K FIRE-FIGHTING |
| Halsn 1301 35.0 282 417 458 382 82 | 191 | 181 | 00
I Sub-Total 355 382 82 | 382 322 382 | 191 57 | o0
s, SOLVENTS
3 Carscn Tetrachlorica 1055 | 1153 1256 | 1375 | 1516 | 1672 1197 |87 | o0
| Mat~-Chicroterm 254 27.7 303 331 365 317 222 222 95
! Sub-Total 1310 | 1431 1552 | 1705 | 1281 | 1988 |41 | 415 | 95
f TOTAL 12716 | 13588 | 13846 | 14078 | 14188 | 14300 | 5713 | 2343 | 65




TABLE 5.3:

DEMAND FORECAST BY SECTOR IN ODS PHASE-OUT SCENARIO B (IN ODP TONNES)

SECTOR & SUBSTANCES 1994 | 1996 | 1938 | 2000 | 2002 | 2008 | 2006 | 2008 | 2010
1. AIRCONDITIONING & REFRIGERATION
CFC-11 1054 | 1250 | 32 19 08 00 00 00 | 00
CFC-12 7588 | 71856 | 4539 | 2621 | 2045 | 1416 57.3 00 | o0
Sub-Total 8542 | o116 | 4574 | 2841 | 2052 | 1416 | 573 00 | oo
2 FOAM INDUSTRY
csC1 350 | 2 | 32 6.1 331 9.1 270 00 20
Sub-Total 1550 | 1802 | 1802 %0.1 69,1 9.1 270 00 | o0
N3, AEROSOLS
CFC-11 77 84 84 42 42 42 1.3 0.0 0.0
CFC-12 240 %2 | 22 13. 13. 134 39 00 | 00
,- CFC-114 450 Q1 | 431 Y 24 246 74 00 | 00
Sub-Total 717 838 | e38 419 419 419 126 00 | o0
. FIRE-FIGHTING
Halon 1301 350 w2 | 82 19.4 19.4 19.1 57 00 | o0
Sub-Total 35.0 382 382 191 19.1 19.1 57 0.0 0.0
| s. SOLVENTS
j Cardon Tstrazhionids 1058 115.3 113.3 577 7. 57.73 17.3 a.0 00
i Mathyl Chiaroform 254 271 | a7 139 139 139 42 00 | 00
| Sub-Total wo | 11 | e 75 5 75 215 00 00
] TOTAL 11e | 13ses | w23 | 7 | evs | sz | 12 00 | o0
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Az pointed out itu an earlier section of this report, it haus been
estimated that the importation of second hand ODS based equipment
will grow by an average of about 5% annually between 1924 and
996. This lower growth compared to recent historic average we
believe, will be achieved through the strict implementation of
taritf controls recently introduced.

In Scenario A, it has been assumed that the importation of these
=tokunbo® CrFC-bhased equipment will decrease by 297 annually
between 1997-2000, and 50% annually between 2001 and 20064, and
as from 2005 such importation will be prohibitad. In Scenario
B, imports will fall at an annual rate of 50% by 1997 and by 1998
such importation will be prohibitead. For the non-CrC based
oquipment, the assumed lifetime i3 1S years as such it has been
assumed that scrapping will not occur until after the year 2010.
another strategy that has been built into the Scenario analyses
to aid in the rveoeduction of OD5S consumption in the country is the
retrotitting of existing CFC - based equipment. In Scenario A,
it ha: been assumed that 30% of all equipment coinpressor failure
problems will e retrofitted with non-CFC compressors and its
necescary periplicrals by the year 2005. Between the years 2006 -
20043 the number of such retrofitted equipment is expected to
aqrow ot an annual average rate of about 450 and from 2009 - 2010
the growth rate wi1ll fall to about 4.8% per annum. In Scenario
B, the: retiofit will start in 1998 with about 20% of all
cotpanent wilth compressor failure being retrofitted with non-CFC
compresaors. This will grow by abou! 7.5% per annum baéivieen 1999
and the year 2005, Between 2006 and 2008, achievable growth rate
15 expected to average about 3.4% per annun and between 2009 and
2010 a0 annual  decrease of about 27.5% is expected to be
1ecopdod, linproved  servicing and maintenance practices 15
oxpected to lead to a reduction of how much CFC will be used for
caquipment servicing during the periods 20095 - 2007 (0.6%kg CHC-12
peroundt) and 2008 - 2010 (0.3kg) for Scenarvio A.
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() commercial and Tnduastrial Refrigerator:

in this sector, all the assumption: made in the unconstrained
case oeupeclally as regards 1nstallation of new equipment and
serapping of obocolete ones remain valid in this phase-out case.
It 1:s further assumed that installation of noew CFC-based
equlpment will coease as from the end of the year 2004 in Scenario
A and for Scenario B, by the end of the year 1997. Retrofit of
exist ing equipment with non - CFC bhased parts was not considered
in this study. As for CFC use in servicing, just like ia the
dome::t 1o zquipmnt case, improved practices 1 expected to lead
to a reducticn in CFC required. For Seenarioc A during the period
1994 - 2004 quantity of CFC-12 used in repall oL COMpPLRSSOr
farlure has been assumed to be ubout 4.2% higher than the
requitement  Lor charging new unito. For leakage mending the
corresponding percentage above new chuarge rate 15 $0%.  For the
period 20605 - 2007 the percentuge above initial charge
requirement i halved for both cempressonr failure and leakage
problems.  As from 2008 and above no CFC will be used in these
servicing activit ie:s. The corresponding pevcentages for 5cenario
B include: between 1994 and 1997 about 4.2% and 563 above new
charge  requivement  of CFC will  be required for servicing
caguipment with  compressor failures and leakage  problems
respoctively.  BPotween 1998 and 1999 1t 13 expected that this
will drop to 2.1 and 28% reuspectively . Dy the year 2000 no CIC
will bee used 1n cervicing of these cquipment as alternative non-
OnG materials will be utilized foir these purposes. It has
further been assamed that 80% of total actual initial charge of
CrCs iu e equipinent (6kg for Cold stores 6-36TR; 18 kg for cold
stare 50 10uvE;  and 4.4% Kg for Refiigevated Trucks) 1o
recoverable for wiits with compressor fatlure. For equipment with
Feakaae problems, only 40% of initial charge has been assumed

tecoverable,

7%
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() Domnest e aodd Compercial Adreowdit toiing:

The only egquipment in this sector with CDs5 consumption 1is the
centritugal chiller commercial alrvconditioners. All others
utilize non-0OLy or transitional substances. It has been aussumed
that « deliberat policy of phasing out contrifugal chillers as
1n the unconstrained projection will be followed. This will lead
to OD5 consumption in this sector, going to zero by the year
2003.

(d) #MMobile Airconditioning

All the assumpt ions made in the generation of unconstrained
demand fer ODS in this sector, especially as they relate to new
airconditioned vehicles and scrapping of obsolete vehicles holds
true in this phase-out Scenario cases. Additional assumptions
made to formulute these Scenarios include: 1in Scenario A
assenbling and manufacture of new cars with CFC refrigerant will
cease by the year 2004, while the corresponding year for Scenario
3 ha: been fixed at 1997; it has further been assumed that by the
yo-ar 2005 for Socnario A, 50% of all airconditioned car with CFC
refrigerant and with compressor failure will be retrofitted to
use non-CrC refirigerants.  This retrofit activities will grow
between 2000 and 2008 by about 100% annually. DBetween 2009 and
2010 this growth in the rumber of vehicles retrofitted 13

cEpectod Lo drop by about 297 annually.

For Scenario B, by 1998 all the CFC-based airconditioned cars
with compressor tallure are expoected Lo be retrofitted. Between
1999 and 2005, the number retrofitted 1s cxpected to grow by an
anntal avesage o abont 254, by 20090 annual 1y between 20065 and
2008, .nd Adecline of about 30.9%% and 30.3% {for the year 2009 and

SO0 venpect pvedos,
A regards CFC required for servicing airconditioning edquipment
in this sector, e have assumed that, for Sceiario A between 1994

to 2ond, kg o CFC-12 per unit. will be necded.,  Phis sonvice
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repantement s expected Lo take care ot SRS neceded tov
Pheciborvneg sl Lok dhe-besct G, S tmgeroveadd eaviieaner o
mootnt cnanee caltare  inointrodaced i s eEpectod that this
quant 1ty peguirsnent. should decreasne to about 1087 Kg per unit
between 200 and 2007. By 2008 it is expected that no CFC will
be used for leak detection or system flushing again. The
correnponding assumption for Scenario Boare a:s follows: boetween
o4 o 1uv) 0 Kg of CFC-12 per unit will be requived for
zervicing; this 1s expected to decrease to 1.82 Kg per unit
during the porrod 1998 and 1999. By the year 2000 it is expoected
vhat the practice of using CFC-12 for leak detection and siystem
tlushing would have been discontinued. It has also been assumed
that 80% of total initial charge of CFC-12 1in units with
compressor tailure and 30% for units with leakage problems are

recoverable.

{2)  Foam, Aero:ol, Solvents and Fire fighting

Therce has been a significant substitution of methylene chloride
for CFC-11 as foam blowing agent in Nigeria over the last: few
years. A a matter of fact there i documented evidence of one
company  Mouka ILtd. that has even gone a step  further by
substituting the use of auxiliary blowing agent free foam for one
requicing use of a blowing agent. The trend for the future will
theretove call for a phase-out of ODS as toam blowing agent.
Similar zonclusions can be reached {or use of 0DS as propellants
in Acrosol production.  The trend over the last few vear: ha:s
been toward: gratual shift to the use of unstenched LPG.  This
Lrend 13 expoectod Lo continue.  While halons remain the most
common firet ight ing medium, some substitut ion to non-0DS medium
hoze started to occur., A a matter of fact, one of the wajor
Compantes dn the country, Omot Fipe Sewvices Lbd. infovmed us
that they are Likely Lo change complately to ODS frec FM-200 by
Iw96.  Althongh to ot rong database exist to druw conclusion from
the pattern of changes in the use of ObS solvents in the country,
we believe that increased awareness of the reguivement of  the

lontreal Proiocol, coupled with scarvcity and high prices of the

T

llil&'la‘l



"y

Oby alternative, eupecially in the International Markets, will
s

lead to a phase-out of these substances.

Given the discus:iion above, the two Scenarios considered in these
sub-sectors were as follows: for ecach of these sectoir’'s 1n
Scenario A, demund was allowed to follow the Montreal Protocol

Schedule with thie demand for ODS use in any of these scectors

‘phased out by the year 2010. In Scenario B, demand is fro:en at

1996 levels unp 111 2999, Between 2000 and 2004 it is frozen at
50% of 1990 levels, 2005 to 2037 at 15% ¢f 1996 levels, and by
2008 1t should be completely phased out.

5.2.2 Estimation of Incremental Cost

Incremental cost of ODS Phase-out programme: include the following

components:

(1) User: Coat

These are costs that will be incurred by the users of the
OS5 1 the different sectnrs ot  the economy. Such users
include: Companies involve with the manufacturing/assembly
ot alrconditioners, refrigerators, freezers etc; foam
menulactnrers; aerosol producer; industries using ODS as
solvent s et The user cost include: capital cost incurred
tn the:  acquisition of  equipment required to convert
prroduct ton crapacity to non-0ODS clternative:s; non-recurring
costs o such as product vefovimlation and  training  of
personnel;  other  annual  operational  costs;  cost of
providing cFC recovery/recycling facilities.  These costs
are incremental relative to continuing the manufacture of

CFC and halon using cquipment.

(bh)  Consuner coats

hinne ave oozt expected to be borne by the tinal consumers

ot the end products as a result ot the phasc-oul of ODS
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using equipment. The costs considered under this cat :gory
include: incremental ceost resulting irem; forced purchase
ol new non-CFC cquipment due to the nen-availability of CFC
alternative:s, incremental cost arising from the mandatory
need to retvrofit eguipment with non-CFC based compre:ssor,
atter  the existing CFC  cowpiesscr has  tailed; and
incremental cost arising from the need to retrofit an
equipment with a nou-CFC compre:sor, despite the fact that
the CPFC based compressor 1 still in service.  These cost
will arise as a result of the different stratagies
considered 1n the phase-out Scenario for eliminatinu the

use of OD5 1n MHigeria.

(c) Government. Costs

vovernment. 15 expected to bear some economic  cost
assocriated with complying with the Montreal Protocol and
siweh costt will inciude: cost required to strengthen
exiscing  iestitutional infrastructure to enable proper
implementation of necessary laws and regulations; cost
asuociated with necassary campalgn: to improve puiblic
awareness on the ozone issues; monitoring of ODS supply and
use: in bhe: country; cost of infcormation dissemination etc.
The:  methodonlogical framewori for the cquantitative
annessment of these costs 1o presented in Appendix F, a
swmnmnaty ol the input used i1n estimating these incremental

conts s presented in Table 5.0
5.2.3 Comparison of Alternative Phase-Out Scenarios

The two Scenavion described in an carlier sectien is compared in

this cection using the following criteriac

() Toral inevemental cost
(LY Toral inerens aval cost per Kg of 0D phased-oul

’

v G connnmpi ton profile over the porlod

() Development o! stocks of domestic refrigerators and frecsers.
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TABLE 5.4: UNI;I' VALUES FOR ESTIMATING INCREMENTAL COSTS
COST CATEGORIES DOMESTIC COMMECIAL AND MOBILE
REFRIGERATORS INDUSTRIAL AIRCONDITION
AND FREEZERS REFRIGERATOR
Unit Value Unit Vale Unit Value

A User Costs

0] Annualized Capital Million US$ 1.03 000 US$ | 413.12
Cost for Retrofit

(W) Operational US$/Unit 1435 US$/Unit 17.22
Production Cost

(i)  Recovery/Recycling | US$Kg 539 | US$/Xg 539 | US$Kg | 539
Equipment

B. Consumers Costs

(i) Purchase of USHUnit 30.00 usS$/Unit | 398
Imported Non-CFC .
Equipment ¥ [

(%) Retrofit of existing US#/Unit -| 1435 US$/Unit 53.01
System to use Non-
ODS Refrigerant

C. Government Cost Annual Estimate of US$ 250,000.00 Starting from a fixed year till

2010.

NOTE: A reat discount rate of 10.0% was used to discount future cash flows to comparable present
values in the estimation of incremental costs.

(a) Total Incremental Cos*:

As shown in Table 5.5, the total incremental cost for Scenario
about US$114 million, UsS5130 million for
Scenario B. The incremental cost of Scenario B 1is
35% higher than that
implementation of Scenario A will lead to an ODS consumption
phase-out on a cumulative basis between 1995 and 2010 of ahout
13,300 Tonnes compared to about 19,000 Tonnes in Scenario B. In
terms of ODS quantity Phased-Out about 43% more ODSs will be

phased-out if Scenario B is implemented compared to Scenario A,

A 1is compared to

therefore

about

for Scenario A. However,
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Table 5.5 COST AND BENEFITS OF ALTERNATIVE PHASE-OUT SCENARIOS®

Scenario ODS Use Eliminated over the Incremental User Incremental Consumer Government Costs Toia! Incremental Cost | Discounted Cost
period 1994-2010 (ODP Tonnes) Costs Cost * Mill USS (1994 Present | Mill USS (1994 Present | Per KG ODS
(% of Total Unconstrained Mill, USS (1594 Present | Mill, USS$ (1654 Present | Value) Value) eliminated
Demand*) Value) Value) Uss/KG
1. Allowable Phase-Out
SCENARIO A 13,310 (54%) 426 87.1 18 114.0 86
2. Accelerated Phasa-out 672 8§39 3.2
SCENARIO B 19,040 (77%) 130.0 6.8

3The Costs and Benefits apply to Refrigeration and Airconditioning Sector only.

*Total Unconstrained ODS demand over the period 1994 - 2010 is estimated at 24,700 ODP tonnes.
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(h) Yer-Kq Inciremental Cost

This 15 defined as the present value of the cost of the phave-out
programme per kilogram of the total cumulative ODSs phased out
during the periodl 1995 to the terminal date of a scenario. This
cost-cffectiveness attribute for scenario A is USS 8.59/Kg while
that tov Scenario B 1s USS 6.81/Kg. From the cost-effectiveness
point. of view, !icenario B should be prefered despite the fact

that 1t entail a h’ jher incremental cost compared to scenario A.

(¢) D3 Congsumption Profile Over the Period

Fig. S. L gives the ODS consumption profile over the period 1994-
2010 for the twe scenario cases. Also included in this figure
are the profil.s for Montreal Protocol requirement and the
unconstrained  oonsumption. Az shown, 1ttt 13 sceen that the
Seetario Awmere or less follow the Montireal Protocol requircment,
with . sharp dip in consumption of ObLS:: between the period 2004 -
2008 and comple! e phase-out by the ycar 2010. The accelerated
case i Geenario Boinvolves consumption patterns following the
profiie ot the Montreal Protocol up till the vyear 19%o6,
thereaafter, the accelerated phasé out: procedure is introduced
leading to complote phase-out: by the year 2008. This accelrated
phase out implics consumption well below the Montreal Protocol
durives rhe peariodd 1998-2010. The roduced consumption levels 13
duce Lo the corlier introduction ol  improved serviciiag and
matnt cnance procedures in Scenario k. This relatively <cheap
measnres o are cxoected to be introduced by the yeav 1997 in

Sceenario D,

() Development 0f  Stock:s  of  Domostic Refrigerator:s  and

Froeevsers,

The development of the stock o! domest e raetrigeratovs and deep
breescrs for Sceenarios A and Boare shown in Filgs. 5.2 andd 9.3
tespectavely . T Seenario A, Lhere s o slight growth o 1 he

development of CFC-based refriqgerators dur ing the period 1994
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H1G. 5.1: ODS PHASE-QUT SCENARIOS
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FIG. 5.3: Refrigeralor Stock
Development in Scenario B
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- 2003. This growth is due to the fact that import of second
hand CFC-base equipment is allowed until this terminal datc when
it 13 banned. In the case of Scenario B, import of this type of
equipment is banned as from the end of 1998. In both Scenarios,
starting from about 1998, domestic production and import of HFC-
134a type of cquipment are expected to enter into the stock
development .

(e:)  The Recommendod Phase-Ont Scenario

Scenavio B, representing an accelerated ODS phase-out programme
in recommended.  The Scenario has a lower unit incremental cost
compared to hotlh the alternative A and the Montreal protocol
schedinle.  The recommended schedule will reequire about USH 6.81
Lo phase-out o kilogram of ODI compared o US% 8.59 per Kg in
elteinative 7o The fact that this schedule 13 accelcorated
compatred to the Montreal Protocol hios the advantage thal the
penalizing ol tact of scarcity of ODS due to the carlier phane-out

1 producine conmtries will be minimized. It 15 likely that




price of ODS will go up in the international

the chosen Scenario has incorporated into 1t,

higher recovery/recvcl!ing of ODS as & supply itio:n,

mark.t, howevor,

signifieant iy

Fireollsr,

the accelerated schedule shonld be preferred, given the taor thoat

it is expectsd that the Buropean Community 10 likely to ool fon

a glchal tightening ¢i the Protocol at coming meet ings ol i

parti.:s to the Protocol.

(£} 2ecommended Phasc-Cut Schedule

The planned consumption of ODS'a until complit .o

shown in Table 5.6 by substoance.

phasne ont

EFE

Table 5.6: RECOMMENDED PHASE-OUT SCHEDULE 1Y SUBSTANC::
GUBSTANCES 1934 CONSUMPTION | PLANNED TOTAL CONSU.IPTION COMPLETC
IN ODP TONNES UNTIL PHASE OUT IN ODP PHASE OUT
I TONNES | YEAR (END GF3)
CFC-11 206.7 2607
CFC-12 7723 2007
CFC-114 72 . w007
CFC-115 19 '-?~Um_ |
HALON 1301 350 I ;";)07
ccl, 105.6 | 1, _,*.__:,’{;m._ -
METHYL. CHLOROFORM o4 i3y




CHAPTEL SIX

ACYIOH PLAN

6.1 COVERNMENT ACT10ONS

The Live key obvwents of the varion: act ioips capected ol the

Foderal Government of Nigeria in order Lo ennuire an ol Lective

patase ont ol ODS use in the country - discussed be-low
6.1.1 Institutional Strengthening for ithe Implementation of

the Action Plan

The two component 5 of this element has been elucidated ia an
carlice section of this report. Firs! and foremost a Nat;onal
Commit tee o Otone bepleting Srbstance: must be iminediately pmt
tn place., vie Lwve recommended that the coordination of  Uhe-
activitien of this committee should be the responsibility of
A The  wmembership ot the comlttec apart trom FEPA ag
vecomnended  in an earlier section should  include: Federal
Hinistry ol Finonce; Federal Ministry of Industry; National
Planniag Commission; Customs and Excisoe Department ; NAFDAC; and

Renvrecogit ot e o o 0 CDE user qrovp,

ceeorediy, ther enistbing Ozone olfice in FEPA will need to be
stoenat beneed o s wi bl dnvolve reciaiting more personnel for
he ciiiee. Sach personnel must have good basic edueat ion and
P Sos cacien, clpasnre in o similar jobeo. 16 s recommended that
the onne ot fvee should explore e possibilitios of  close

cotlaborat ton in b ODS control func ions, with NAFDAC.
6.1.2 Monitoring of ODS Use in Nigeria

Monitoring of 0b: nse in Nigersie as part. of the action plan must
b verntoreed, the recommendoed format will follow the following
procedine s A vond-he dmporter of Obs o will tile an application
P dpies b 0bi vl the Ouone: ol fice.  Such an appi teat 1on musl

droedetailn o of s the Yype of GbS; somce of oot 3 and quant ity

e




The Ozone office will scrutinize such an application and if found
not to contravene current ODS phase-out plans, the application
is granted. At port of entry, import declarations concerning
ODSs are collected by the Customs and Excise department, which
supplies a copy of such declaration to the CDS office. The Ozcne
office should also collect, from time to time, detailed
information, especially about consumption and stocks from end-

users, to facilitate proper monitoring of ODS use and stocks.
6.1.3 Regulatory Actions

The: following regulatory actions must be part of Government

actions within the framework of the National Action Plan:

{(a) Ban on Use ol ODS

The recommended ODS phase-out Scenario assumed that certain use
of ODS for some specific purposes must be banned at some given
dates. The achievement of the phase-out strategy goals rely on
adherence to these bans been implemented at the given times.
Table 6.1 gives u draft schedule of the expected bans and the
time such should become effective. The schedule is based on the
phase-out Scenario that we have recommended and should serve as
a qguideline on what the phase-out strategy 1is likely to look
like,
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TABLE 6.1 DRAFT. SCHEDULE OF BANS ON ODS USE IN NIGERIA

The use of ODSs is allowed in the production and servicing of the below listed application areas
until the given date.

All CPCa:

1. Production of domestic refrigerators and 1st January. !%:-
devp freeers

1]
. N N N . R t
2. Insrallation of commercial and intustrial st Januiry, ioooed v
refrigeration epuipment.
3. Installacion of commercial Ist Janusry, @8
aircondicioning equipment
4. Installation of mol-ile airconditioning ST January, i1o0n
S. Servicing of domest ic refrigerators and st January, oo
Aeeep freezers; commeraial and imndustriatl
refrigerarion, opipment; 3l mobile
airconticioning
6. Manufacture: of toam in the toam induscry st January, .
7. In imporred new retrigerarion st January, 71
epipment Jappliamee
], In imporced s.cond hand refrigetation Ist January, @ 9=

equipment Jappliance:

All Halons:

9, Import/Installation of new Ist January, %
portable/cransportat.le fire-righring
equipment.

1C. Servicing of halen tire-fiahting Ist January, s
equipment

Carbon Tetrachloride:

I, All usesg ist Jannary, .ot

Methyl Chloroform

. ALl e Far JTangsry, Lo
Other uses'

13, All orther ubes not pen! foned abaess Por Jdantary, oo

Wi o Qs tor tesearch, Taboratory peitposesd are 50 Lar not el et it b,
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Apart from the ban of the use of CFCs 1in servicing and
maintenance of refrigerators and airconditioners at some snecific
dates, the schedule also call for ban on the importation of
second hand equipment using the controlled substances. This ban
should be carefully implemented and should take into
consideration, the low income earning capacity of Nigerians 1in
the present period. It is this low capacity that'has increasad
the demand for the second hand equipment given their relatively
lower “apparent®" cost. It has been shown in another country
report that if the energy inefficiency of these second-hand
equipment are factored in, their cost to the consumers may not
be as low as they seem. Ban on the importation of these
equipment will be necessary at a point in time, given the
possibility that shortages in CFC may occur sometimes before the
year 2010. It has been assumed that second-hand equipment using
non-0ODS as refrigerant will not be available to Nigerians until
the year 2007. Granted that a ban on ODS using second-hand
equipment has been fixed for- 1st January 16982, it 1is expected
that there will be some loss of welfare on the part of low income

earners who cannot afford brand new equipment.

(b} Special ODS Tax

This special tax on ODS 1imports will encourage initial
substitution in easily substitutable applications such asn, for
foaming, as solvents and fire extinguishing. It will also
eventually encourage final consumers to shift to the use of non-
ODS equipment.

Revenue generated from such an ODS tax should cont ribure to part

financing of the cost of the activities of the HNCODS and the
Ozone office. It should also contribute to financing selected
projects, such as recovery/recycling equipment purchase, and
public enlightenment programmes, which will cont ribut e Fowards

the success of Fhe Obs phose ont
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(c) Tax Excuptions

Companies 1mporting ODS conserving technology for recovery and
recycling of the substances should be exempted from the gecneral
import duty. This will make investment in such facilities
attractive to the private sector.

These regulatory measures should be implemented and monitored by
FEPA. FEPA‘s legislative and enforcement powers should be
strengthened if need be, to ensure adequate implementation. ODS
taxes and import duty exemptions will be collected and managed
by the Customs and Excise Department, however, a straightforward
mechanism to ensure that these funds are credited to the ODS
account in FEPA should be put in place.

6.1.4 Training

Training of relevant personnel that will be involved in control
and monitcring of ODS in Nigeria as well as actual utilization
in some end-use activities, is a very important component of the

action plan. The following training programmes are recommended.

(a) Ozone Office Personnel Programme

This programme will have as an obkjective, proper education of
officials of the Ozone office, especially on ODS-issues. Such
training programme must and should cover : a proper understunding
of the components of the Montreal Protocol; the pertinent
component of the Nigerian Action Plan for the ODS phase-out; ODS
phase out technology options; alternatives to ODS for use in
different sectors, etc. This should be a compulsory training for
all new staffers of the office. In addition existing staff-

members should undergo regular refresher courses.
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(b} Training of Refrigeration Service Technicians

A very important components of the recommended ODS phase-out
programme 1is the introduction of improved servicing and
maintenance of ODS based equipment such as refrigerators,
airconditioners and deep freezers. Specifically, such improved
procedures must encompass not only the right techniques for
servicing and maintenance, but the technicians must be made to
understand the need to use non-0DS for equipment leak tests and
system flushing. The training programme must seek to establish
codes of good practices; and the strengthening of existing
training facility especially for demonstration purposes.

(c) Training of Personnel from Customs and Excise Department

and NAFDAC

These personnel are expected to contribute immensely to the
success of the ODS phase-out programme. It is imperative that
they have very basic understanding of the Montreal Protocol,

especially as regard the proper definition of controlled

4]

ubstances. They should also be trained on the Nigerian Acticn
Plan for phasing out ODS, with prober emphasis on the role they
are expected to play for the success of the pian.

6.1.5 Public Enlightenment Campaign

The campaign will be focused on information dissemination to
small enterprises as well as big industrial users of ODSs. The
final consumers will also be targeted. The programme will aim
at giving information in general on the Ozone depletion issues;
the chemicals regarded as ODS, and their popular uses; and
substitute chemicals and technologies. The campaign should aim
at sensitizing the general public on their responsibility to
phase-out ODS5s3. The campaign should cover such medium as:
workshops; exhibitions; seminars; print media; radio; television;
specially designed jingles; ozone friendly labels on non-0DS

products.
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6.2 PROJECTS PROPOSED

The refrigeration and airconditioning sector accounted for about
75% of ODS use in Nigeria in 1994. As such, it has been assumed
that future efforts at reducing ODS use in Nigeria must be
targeted at this sector if significant results is to be achieved
before the year 2010. In this respect, we recommended that the
major use of funds from the multilateral fund should be 1in
retrofitting of existing refrigeration manufacturing assembly
outfits to use new HFC refrigerants. We note that significant
0DS phase-out has been achieved for most of the airconditioning
sub-sector. It is likely that given the technology development
in this sub-sector as well as in foamn, solvents, aerosols and

firefighting, this trend will continue into the future.

It has also been assumed that within the refrigeration sub-
sector, the producers of domestic refrigerators and freezers are
the most logical target if cost-effective output is the goal.
We also recognize that apart from these retrofit capital
investment, funds must also be made available to promote
institutional strengthening activities to enhance the
implementation and monitoring of the phase-out strétegy. In this
respect, we are recommending that the following projects be
funded from the Multilateral Fund:

(a) Retrofitting of Existing Facilities Producing Refrigerators

and Deep Freezers to non-0ODS Based

It 1s recommended that at the first phase, the following
manufacturing entities should be considered for funding.

(1) Thermocool Engineering Co. Plc

Current 1installed capacity is about 150,000 of domestic deep
freezers and refrigerators. The company had the highest
production capacity in 1994, accounting for about 46.7% of
total national production. Comprehensive inventory of
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requirement for refurbishing the existing facilities to use
non-0DS based refrigerant and foaming has been carried out. A
comprehensive 1listing of these requirements 1s shown 1in
Appendix D. Cost estimate made available to us by the company
showed that about US$4.5 million will be required for the
retrofit. A proper evaluation of the proposed retrofit
programme and its cost has recently been carried out by a UNIDO
expert Mr. A. Adler, assisted by Dr. W. Siyanbola of Triple
*E®". We estimate that about USS$ 2.2 million will be required
to retrofit the facility to obtain an annual capacity of about

50,000 units of non-CIF'C based equipment.

(ii) Kolinton Technical Industry Ltd.

Current estimated installed capacity is about 125,000 unit:s of
domestic refrigerators and deep freezers. However, its
historical production has not matched the fact that it has a
large installed capacity. For example in 1991, the company
produced only 25,000 units repfesenting about 29.2% of domentl
production and about 20% of installed capacity. This poor
historical performance has been attributed to the economic
downturn of the nation and lack of or inadequate supply of
imported raw materials. We also reliably learnt that the
Company has stopped production since February 1995 and it i3
expected that they will restart by late June 1995. Alsc shown
in Appendix D is a tentative estimate of technical evaluation
of the retrofit requirement of the company’s manufacturing
capacities, to produce non-0ORS bhased equipment.

Independent evaluation by our expert also shows thar about US$S
2.0 million will be jrequired for the retrotit to enable the
company to produce annually about 40,000 units of non-CFC bhased
refrigerators and deep freezers,
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(ii1) Debo Industries Ltd.

This is the third largest producer of domestic refrigerators
and deep freezers in Nigeria. It has a current installed
capacity of about 85,000 units per year. 1In 1994, only about
19% of installed capacity was utilized. Fcr the first phase of
the national retrofit programme, it is recommended that this
company’s manufacturing capabilities should be retrofitted to
produce non-CFC based refrigerators and deep freezers. An
independent assessment of current production facilities was
recently undertaken by a UNIDO Consultant, assisted by an
Engineer from our Company. It was estimated based on this
assessment that the company will require about USS 1.8 million
to retrofit existing facilities to produce about 30,000 units
of non-CFC based equipment per annum.

(b) Institutional Strengthening for the 0Ozone Depleting

Substances Phase-Qut

As suggested in an earlier section of this report, a National
Committee for Ozone Depleting Substances (NCODS) will be
inaugurated. The secretariat of NCODS will be the Ozone office
in FEPA. NCODS and the Ozone office will provide a dedicated
institutional infrastructure for the effective implementation of
the ODS phase-out 1in Nigeria. NCODS will formulate action
programmes for the phase-out, review the progress of their
implementation and advise the Federal Government through the
FEPA.

The Ozone office currently existing in FEPA will be strengthened
both in terms of man-power and infrastructural endowment. The
office will:

° be the secretariat of NCODS
° coordinate all activities relating to ODS. phase-~out in
Nigeria
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° monitor and control activities relating to ODS use 1in

Nigeria in compliance with the Montreal Protocol

° collect, organize and disseminate information on the ozone

problem and related issues

o facilitate exchange of information among parties and organs
cstablished by the Protocol

° maintain a computerized information system on ODS 1issues

t.that can be assessed by Nigerians of all shades

o participate in local and international meeting on Ozone
155Ues
o organize and manage a coherent and focused public

information system on the ozone issue.

Given the competing demands on the government’s limited resources
and budgetary constraints, it 1s recommended that support from
the Multilateral Fund be obtained for the effective functioning

of this institutional infrastructure.

(c) 'Training Proqrammes

It 1is recommended that part support be obtained from the
Multilateral Fund to facilitate the various training programmes
required for the smooth implementation of the ODS phase-out in

Nigeria. ‘Iwo of such training is enviseged:

(L) fraining of Public Sector Personnel

Personnel that will attend this training will be selected from
government agencies and institutions like: the Ozone office in
FEPA; Custom ancd Excise Department; NAFDAC; and other relevant
bodie:s. The Lraining will be g¢geared towards fundamental

undervstanding of: the 0ODS issues; the Montreal Protocol; the

N
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adopted Country BAction Plan; non-ODS chemical alternatives;
introduction to alternative technology; national regulatory
framework and its 1impact on the Action Plan; as well as
specific Agency personnel responsibilities within the framework

of the phase-out programme.

(11) Training of Refrigeration Service Technicians

This training programme is crucial to the attainment of the ODS
phase-out targets. Specifically, selected Technicians from the
Refrigeration sub-sector will be trained on improved methods
for servicing and maintenance of refrigerators and deep
freezers. They will be trained on modern cost-effective
techniques for servicing these equipment, and the use of non-
ODS for leak testing and system flushing. In order to
sensitize them, they will also be introduced to non-technical
topics like: 1ssues on ODS; the Montreal Protocol; the
Country’s Action Plan; alternative non-0ODS technologies; etc.

(d) Public Enlightenment Proqrammes

Support from the Multilateral Fund should also be used to
buffer Government contributions through FEPA 1in the necessary
public campaign cn the need for ODS phase-out in Nigeria. This
programme i1s expected to sensitize the general public on: ozone

depleting issues; the need for phasing out ODS; responsibility

of Nigerians within the international community on the 0ODS .

issue; the Montreal Protocol; governmental effort; and

responsibility of the public, amongst others.

It has been estimated that an annual sum of Uss 250,000 for 3
yvears starting from 1996 will be an adequate support from the
Multilateral Fund to buffer Governmental contributions towards
projects b, ¢, and d. A summary of these recomme:nded project and
a sugqgested time-schedule for the Action Plan are presented in
Tables 6.2 and 6.3 respectively.
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TABILE 6.2: SUMMARY OF PROPOSED PROJECTS
SECTOR PROJECT DESCRIPTION PROJECT ELEMENT DURATION PROJECT
COST USS
REFRIGERATION Ratrofitting of the Existing Retrotitting for:
facilities for producing Non-
ODS based Relrigerators - Thermoccol Engineering Co. Pic 2.2 Miltion
and Deep freezers.
Kolinton Technical industries Ltd | 1996-1997 | 2.0 Million
- Debo industries Ltd 1.8 Million
Institutional Strengthening - Establishment of National
for the ODS phase-out. Committee for ODS (NCODS)
- Strengthening ol .he currenlly
existing Ozone office in FEPA
both in terms of man-power and
infrastructure endowment
CROSS-SECTCR Training Programme - Training of Public Sector
Personnel from Ozone office in
FEPA, Customs and Excise,
NAFDAC and other related bodies | 1g996-1998 750,000

for regulation and control

- Training of Refrigeration Service
Technicians in the use of non-
ODS substances for flushing &
leak-testing and in the technology
of recovery/recycling

Public Enlightenment
Programs

- Public campaign on the need for
ODS phasae-out in Nigeria through
print media, electronic media efc.
and intimating consumers of the
role they will be playing.
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TABLE 6.3: TIME TABLE FOR ACTION PLAN

ALTIONS

1995 1936 1097

- 1998

1. INSTITUTIONAL STRENGTHENING

a) Formation of Nalional commitiee
on ODS (NCODS)

b) Approval and Release of Funds for
NCODS and Ozone Office

¢) Stienghlening of the Ozone office
(in terms of manpower and infrastructure)

2. INSTITUTIONAL ACTIONS
a) Public Enlightenment Campaign

b) Training the Trainer (Ozone Office
Personnel)

¢} Training of Monitory and Control
Personnel{NAFDAC, Customs and
Exicise, Ministry of Industries, etc)

d)Training of Technicians in the
Refrigeration and Airconditioning
sector

e)Design, Review and Approval of
Monitoring and Control Mechanism

3. PROJECT ACTIONS
1) Recovery and Recycling

a)Designalion of Recovery and Recycling

b) Approval and Release of
Financial Assistance for
Procuring Equipment

€) Procurement and Insiallation
of Recovery and Recycling
Equipment

ii) Domeslic Refrigeralors and
Deep Freezers

a) Technical & Economic Evalualion
of Exisling Manuiacluring Facilitias

Designated for Rglmﬁ! [ ]
b) Approval an¢ R#  ise of funds for _I—I
Relrofit 2

¢) Retrofit Activities
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14.

15.

16.

17.

Cheltex Limited,

(A Division of Gy rams}

Km 40, Lagos- Ai-okuta Express Hoal,
Sango Otta, Ogus: Staiz,

Nigena.

ASSEMBLERS C° COMMERCIAL Ny A3Tmnyd o0 i

Aluminium Manut:cturing Company wi iy nic bl
(Alumaco),

32, Creek Road, /~papa

Lagos.

Beam (A divisicn 5 UAC).

Plot 6, Akinyenti +iuoeni,

Matori, Mushin L::cs.

Paimer Commery: i Redriguraticn Sura: < Guisiag,
Fasakin Foad Cao..in6ing,

Plot 1, Thomas | riiyan Street,

Anthcny Villrie, - Liomolu, Lage:

ASSEMBLERS €7 fIFRIGERATEN THHGUS 0 3

Alumaco,

Isolo, Lagos.

CENTRAL AIR CONDITIONHNG

Mandilas Enteroriies 1id,

35, Simpson S




20. Leventis Motors Plc,
Creek Road Apap,
Lagos.

21.  Mandilas Motors,
Simpson Street,
Lagos.

2. Scoa Motor Pic,
Kirikiri - Lagos.

-23.  Scoa Equip,
67, Marina, Lagos.

24.  RT Briscoe (Mig) Ltd,
Plot 2, Block G, Isolo Express Road,
Isolo-Lagos.

25.  Cooland Technical (Nig) Ltd,
304, Muhammed Way,
Yaba, Lagos.

26, E.O. Innoma & Co
90, Kirikiri Road,
Olodi-Apapa, Lagos.

27.  Peerless Technology Ltd,
103, Finbars Roac,
Akoka, Lagos.

28.  Al-Aziz Technical Investment Lid,
4, Ogunyemi Street,
Pedro, Shomolu-Lagos.




36.

CAR AIR CONDITIONERS

Sammy Oguns & Co.
71, ltire Road,
Surulere, Lagos.

Adesoycle Technical
Surulere, Lagos.

Collstozes Technical Co. LiC,
49/53 Queens St,
Yaba, Lagos

Shamrock (Nig) Lid,
g4, Bale Str.
Olodi Apapa, Lagos.

Kamccool

575/568 Akintan St
Ojuelegba Road
Lagos.

Ade-Shoyele Technicai Co. L,

Surulere

Maxwell Electrical & Eiectrorics Co. Nig L.td.
18 tpidun Street,

Surulere, 1.agas.

COLD ROOM INSULATIONS

13AC Foods,

Oregun, Lagos.




37.

38.

39.

40.

41.

42.

43.

AEROSOL FILLERS

Cybelle Cosmetics Ltd,
98/100, Ladipo Str.
Mushin, Lagos.

Hagemeyer (Nig) Lid,
Plot 8, Oregun, Oregun Village Road, Alausa,
Ikeja, Lagos.

A.J. Seward,
Billingsway, Oregun Industrial Estate,
tkeja, Lagos.

S.C Johnson Wax
13/14 Abimbola Street,
isolo Industial Estate,
Isolo-Lagos.

P.Z. Industries
Town Planning Way,
llupeju, Lagos.

Eleganza Industries Ltd,
Plot, 33, Secretariat Read,

Oregun, lkeja, Lagos.

FOAM MANUFACTURERS

Vitafoam Nigeria Plc
Oba Akran Avenue,
Ikeja, Lagos.

re-




Moukarim Metalwood Factory Ltd,
Plot M, Awosika Avenue,
lkeja, Lagos.

ASSOCIATIONS & GOVERNMENT AGENCIES

National Agency for Food and Drug Administrations (NAFDAC)
Oshodi-Lagos.




APPENDIX C
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QUESTIONNAIRE ON THE STUDY ON PHASE-OUT OF OZONE DEPLETING
SUBSTANCES (ODS) - CHLOROFLUOROCARBONS (CFCs) AND OTHERS

0s-1

Please kindly provide answer to the following questions:

1)

2)

3)

4)

b

5a)

.................................................................
.................................................................
-----------------------------------------------------------------

.................................................................

-----------------------------------------------------------------

WHAT TYPE OF ODS (CFCS AND OTHERS) ARE IMPORTED BY YOUR COMPANY?

[] CFC 12 [] CFC 12/114 MIXTURE

[] CFC 11 [] HCFC 22

[] CFC 12/11 MIXTURE (] OTHERS (GIVE NAME BELOW)
[] CFC 115 ittt et

-----------------------------------------------------------

-----------------------------------------------------------

PLEASE GIVE THE QUANTITIES (IN KG) AND PRICES (IN US DOLLARS AND
NAIRA PER KG) O:" ODS (CFCs AND OTHERS) IMPORTED FROM 1990 TO
1994. ~




|EEE

TYPE OF ODS

1990

1991

1992

1993

1994

Quantity

US$S/Kg

Naira/Kg

Quantity

US$/Kg

—

Naira/Kg

Quantity

US$/Kg

Naira/Kg

---------

Quantity

US$/Kg

Naira/Kg

.........

Quantity

US$ /Ky

Naira/Kg

---------

Quantity

US$/Kg

Naira/Kg




5b)

EEE

WHAT WAS THE CUSTOM DUTY (%) PAID ON ODS - CFCs AND OTHERS - IN
THE YEARS 1990 TO 1995?

1990 1991 1992 1993 1994 1295 I

(RN

L6q

7)

8)

9)

10)

IS YOUR COMPANY AWARE OF THE OZONE DEPLETING PROPERTIES (OR THE
NEGATIVE ENVIRONMENTAL EFFECTS) OF CFCs AND RELATED CHEMICALS?
IF YES, HOW LONG AGO?

--------------------------------------------------------------

--------------------------------------------------------------

WHAT ARE YOUR COMPANY'S PLAN AND THAT OF THE COMPANY YOU IMPORT
FROM REGARDING THE PHASE-OUT OF ODS - CFCs AND OTHERS?

..............................................................
..............................................................
..............................................................
..............................................................

--------------------------------------------------------------

HAS ANY SUBSTITUTE TO ODS - CFCs AND OTHERS - BEEN INTRODUCED?
IF YES WHAT ARE THEY?

.............................................................

-------------------------------------------------------------

----------------------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
----------------------------------------------------------

----------------------------------------------------------

PLEASE GIVE THE QUANTITIES (IN KG) AND PRICES (IN US DOLLARS AND

NAIRA PER KG) OF THE DIFFERENT SUBTITUTE PRODUCTS IMPORTED FROM
1990 TO 1994.




[ TYPE OF ODS

1990

1991

1992

1993

1994

1.

Quantity

USS$/Kg

Naira/Kg

Quantity

USS$/Kg

Naira/Kg

Quantity

US$/Kg

Naira/Kg

Quantity

US$/Kg

Naira/Kg

Quantity

USS$/Kg

Naira/Kg

EEE
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05-2
Pleasc kindly provide answer Lo the fo Llowing questions:
1) NAME AHDADDRESS OF COMPANY =« o ooo i e
2) HARE OF CONTACT PERSON AND POSTFION: oo e .

.................................................................

.................................................................

3) WHAT  ALE YOU: COMPANY ' AREA O OPERATION CONCERNING
REFRUGERATION AMD ATR=-CONDITIONING FOUTPMENT? (‘rick the

applicable ones blow).

: [ 1 MADUFACTURE (1) [] ASSEMBLING (A)
(1 FHPORTATIGN (11) [1 i ISTALLATION (IN)

4) WIHECH REFRIGERATTON AND ATR-CONDI'TIONING FOUTLPMENT DO YOiUJ DEAIL
T rease Lick The appropriate box(e:s) and indicate your area
ol operalion wilh following leilor:s (M - Manufactuving; A -

Avciemd-ling; 0M - rmportation; (- Installal TP

b gy {1 DORBESTLC REVETGERATORS AND DEEP FREEZERS
- [ COMMERCIAL AHD INDUSTRIAL REFRIGERATOR! (ec.qg. COLD STPORES,
FEFRIGERANTED TRUCKS)
{1 DORESTLC ABD COMMERCIAL LTRCOMDITIONING
{] MOBTLE ATR COND TP LONING

9) WHAT 15 T CAPACTTY OF YOUR COMPANY [ PPLANT?

0) HOWE MALY APPLICATIONS (EQUILIMENT) HAVIE YOU PRODUCED, INSTALLID,
CALLEMBLED ORCIMPOITED FROM 1990 TGO 19947




(a)

DOMEST i C REFFRIGERATORS AND DEEP FREEZERS

YEAR

MANUFACTURED

INSTALLED

ASSEMBLED

IMPORTED

3
i

19<0

1991

1992

1993

1994

(k)

COMMERCIAL AND

INDUSTRIAL REFRIGERATORS

YENR

MANUFACTURED

INSTALLED

ASSEMBLED

IMPORTED

1990

1991

1992

1993

(c)

by

1994

DOMIGTIC AND COMMERCIAL ATRCONDITIONERS

MANUFACTURED

INSTALLED

ASSEMBLED

IMPORTED

1991

1992

1993

1994

E




(d) MOBlI.E (OR CAR) AIRCONDITIONIFRS

YEAR MANUFACTURED | IV'STALLED | ASSEMBLED IMPORTED

i ;i

1920 ”
1991 .
—_—— '!

1992 ;
1993 ;
S S — ] £
1994 ;

r——— — — pr— "2

7) DOES YOUR COMPANIY EXPORT? IF SO INDICATE TYPE AND QUANTITY.

' YEAR DOMESTIC COMMERCI1AL/ DOMESTIC/ MOBILE (OR CAR)
REFRIGERATORS /S INDUSTRIAL COMMERCIAL AIRCONDIT!ONERS
DE%P FREFZERS REFRIGERATORS AIRCONDITIONERS

.

L“L“) WHAT ARE THE STAES OF EQUIPMUNTS MANUFACTURED/ASSEMBLED/ THPORTED
: ORTHSTALLED?

(i) DOMESTIC UEFRICERATORE & DEEP FREFZER (LITERS) : ... ... ..

........................................................

(1) COMMEERCEAT,  AHND  THDUSTRIAL  REFRIGERANTS (Tonnage  of

Refrigeralion — TR et eienennn e,
(ii1) DOMESTIC AND COMMERCIAL ATRCONDITIONERS (TR): .....

--------------------------------------------------------




9)

10)

14)

15)

(iv)

DOES YOUR COMPANY HAVE ANY FOREIGN AFFILIATION? IF YES, PLEASE
GIVE NAME, COUNTRY AND NATURE OF AFFILIATION.

NUMBER OF YEARS YOUR COMPANY 1HIAS BEEN 1IN OPERATION:

..............................................................

NUMBER OF TECHNICIANS (TRAINED AND UNTRAINED} DIRECTIY INVOLVED

I N T H E COMPANY ' 5 OPERATION:
WHAT I5 YOUR COMPANY'S MARKET SHARE? ........... e e
WHO ARE YOUR COMPETITORS? ...ttt in ittt e e e

WHICH ODS5 - CFCs AND OTHERS -, DO YOU USE IN YOUR EQUIPMENT?

(1 CFC 12 FOR [ ] HCFC 22 FOR '
(] CFC 11 FOR _ [] OTHERS (GIVE NAME BELOW)
(] CPC 115 FOR i

---------------------------

Pleasc use the follwing abbreviations to indicate the type(s) of
cquipment that cach ODS is used for (DRI - Domestic Refrigerators
& Dcep Freezers; CIR - Commercial & Industrial Refrigerators;
DCA - Domestic and Commercial Airconditioners; MA ~ Mobile (or
Car) Airconditioners).

WHAT" 15 THE TOTAIL, QUANTITY OF ODS USED IN THE YEAR FOR CHARGING
NEW EQUIPMENT?




1990 1991 1992 1993 1994

DOMESTIC REFRIGERATOR &
DEEP FREKZERS (G/UNIT)

COMMERCIAL AND INDUSTRIAL
REFRIGERATOR (KG/UNIT)

DOMESTIC AND COMMERCIAI. AIR
CONDITIONING (KG/UNIT)

MOBILIE ATR CONDITIONTTIG

(KG/CAR)
16) WHA'T" ARE THE SOURCES OF THE ODS YOU USH (LOCAL/IMPORTED) ? HENTION
be COMI’ANY (IES) AND COUNTRY.
.
17) ARE YOU AWARE OF THE EFFECTS OF CFCs AND RELATED CHEMICALS ON
' 0ZOHF LAYER AND THE MONTREAL PROTOCOI. PLAN TO PHASE THEM OUT?
18) WHAT ARE YOUR COMPANY'S PLANS IN RESPONSE TO THE PHASE-OUT
PROGRAMME T L e e e e e e e e
19)  WHA'T' ARE THE PLANS OF YOUR AFPFILIATE IN RESPONSE TO THE PHASE-OUT
PROGRAMMI,, 1F DIFFERENT FROM THAT ABOVI?
20) 15 THERE ANY PHASE-OUT PLAN BY YOUR UMBELLA ASSOCIATION/BODY?

..............................................................

..............................................................

=]




21)

23)

25)

26)

..............................................................

..............................................................

ARE YOU OF THE OPINION THAT CFCS SHOULD BE PHASED-OUT GRADUALLY
BEFORE THE YEAR 2010 OR WAIT UNTIL THE YEAR 2010? PLEASE
EXPANTIATE YOUR VIEW. ..... S h s e e eacceeetencs et nac e aanenen s

..............................................................

DO YNU USFK POLYURETHANE FOAM FOR INSULATION? IF YES, WHERE DO YOU
OBTAIN IT FROM (COMPANY AND ADDRESS)?

-------------------------------------------------------------

WHAT QUANTITY Ol POLYURETHANE FOAM DO YOU USE PER UNIT OF THE

. DIFFERENT TYPES OF EQUIPMENT YOU MANUFACTURE/ASSEMBLE/INSTALL OR

IMPORT?

.............................................................

-----------------------------------------------------------

DO YOU HAVE ANY SALES OR SERVICE CENTERS OUTSIDE LAGOS? IF YES,
GIVii DETAILS.

--------------------------------------------------------------

--------------------------------------------------------------

6




EEE

PART - B (QS-3)

1) DOES YOUR COMPAKNY SERVICE REFRIGERATION AND AIR-CONDITIONING
EQUIPMENT? .. ... .. ...... IF YES, WHAT TYPES OF SERVICES DO YOU
RENDER?

[] IN-HOUSE SERVICE OF COMPANY'S EQUIPMENT
(] SERVICE OF EQUIPMENT OTHER THAN COMPANY'S OWN
ke [1 MOBILE SERVICE UNITS
= [ OTHERS (SPECLELY) tvverurenseenaeceeneeeeanannanennn

2) WIIAT CATEGORY OF EQUIPMENT DO YOU SERVICE? Please tick the

appropriate box(es).

[l DOMESTIC REFRIGERATORS AND DEEP' FREEZERS

{1 COMMERCTAIL AND INDUSTRIAIL REFRIGERATORS (e.g. COLD STORES,
REFRIGERATED TRUCKS)

[] DTMESTIC AND COMMERCIAL AIRCONDITIONERS

(1} MOBILE (OR CAR) AIRCONDITIONERS

3) PLEASGE GIVE  THE  PERCENTAGES  OF  YHE  DIFFERENT TYFES  OF
SERVICE/REPAIRS CARRIED OUT BY YOUR FIRM; THE RATE OF RECEARGiIRG
WITH REFRIGERANT AND THE FREQUENCY OF EACH TYPE OF FAILURE FOR
THE DIFFERENT EQUIPMENT.

() DOMESTIC REFRIGERATORS AND DEEP FREEZERS

|
|
+

) i

TYPE PERCENTLGE RECHARGING 1 FREQUENCY
RATY.

b

TOPPING UP

LEALAGI,
COMP'RELSOR FATLURE

r_ .
OTHERS (Specify)

..................




(b) COMMERCIAL AND INDUSTRIAIL REFRIGERATORS

TYPE PERCENTAGE RECHARGING FREQUENCY
RATE

TOI'PING UP

LEAKAGE

COMPRESSOR FATLURE
’__.__
OTHERS (Specify)

() DOMESTIC AND COMMERCIAL ALRCONDITIONERS

TYPFE PERCENTAGE RECHARGING FREQUENCY
RATE

TOPPING UP

LEAKAGE

COMPRESSOR FARILURE

OTHERS (Specify) |

..................




4)

[ ﬁi

(d) MOBILE (OR CAR) AIRCONDITIONERS

EEE

|

KATE

TYPE PERCENTAGE RECHARGING FREQUENCY

TOPFING UP

LEI KAGE

COMPRLIISSOR FATILURE

OTHERS (Specify)

|

WHAT IS THE PERCENT WASTAGE IN THE RECHARGING [HE DIFFERENT

TYPES OF EQUIPMENT WITH REFRIGERANTS SINCE 19907

(1) DOMESTIC REFRIGERATORS AND DEEDP FREEZERS

.........................................

.........................................

..........................................

(b) COMMERCI AL, AND INDUSTRIAL REFRIGERATORS

-----------------------------------------

.........................................

..........................................

() DOMESTIC AND COMMERCIAL ALRCONDITIONERS

.........................................

.........................................

------------------------------------------

(1) MOBTLE (0l CAR) AIRCONDITIONERS

-----------------------------------------

..............

.............

..............

.............

-------------

.............

--------------

--------------

-------------




5a) WHICH CHEMICALS DO YOU USE FOR LEAK TESTING? ...............

------------------------------------------------------------

5b) WHICH CHEMICALS DO YOU USE FOR FLUSHING? ...................

------------------------------------------------------------

5¢c) WHAT QUANTITY OF THESE CHEMICALS DO YOU USE:

----------------------------------------------------

(ii) LEAR TESTING .....oniniiiiiiii i

6) WHAT ARE YOUR COMPANY'S PLANS IN RESPONSE TO THE PHASE-OUT
PROGRAMME IN RESPECT OF SERVICING OLD EQUIPMENT?

--------------------------------------------------------------

7) DOES YOUR ORGANISATION CARRY OUT ANY RECOVERY/RECYCLING OF
REFRIGERANTS? GIVE DETAILS OF THE TIME IT STARTED, EQUIPMENT, AND
QUANTITY RECOVERED PER YEAR.

--------------------------------------------------------------
-

--------------------------------------------------------------
--------------------------------------------------------------
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