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A. EXECUTIVE SUMMARY 

Al. BACKGROUND 

Al .1 The Montreal Protocol was developed as an international 

reaction to limit the adverse effects of CFCs on the 

stratcspher:i_c 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, C'l'C' and 

methyl chloroforms. 

EER 

Al.2 Nigeria participated actively in all negotiations leading 

to the Montreal Protocol. Infact, it is on record that 

Nigeria co-sponsored the resolution of Article 5 of the 

Protocol concerning .the special needs of develop],g 

countries. The country signed and ratified the Protocol on 

31st October 1988. By May 1994, the Protocol has 'Jeen .... 

ratified by over 130 countries. 

Al.3 Since becoming a member, the country has taken steps 

towards the protection of the ozone layer. These include, 

empowering FEPA, through the FEPA dPcre0 of 1 <)88, to 

control environmentally harmful substances especially CFCs 

and Halons that are known to af feet the ozone layer. 

Consequently, FEPA has been collaborating with rclcwmt 

organizations such as th0 World Bank, UNIDO etc. in efforts 

geared towards implementing t11e Montre.11 Protocol. FEPA 

has also put in plnce an ozone office in the l\buja Iff~ail 

quarters. 

Al.4 Under the Montreal Protocol, member co11ntries established 

in 1990 an interim multilateral fund (now cnlled 

Multilateral Fund) to assist qualified signatory developing 

countries meet incrementnl costs that m<1y refrnlt f r0m their 
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implementing _the phase out provisions of the Prctocol. 

Developing countries with ODS consumption o( 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 'Ii ~· 

the country programme. The current effort sponsored by 

UNIDO is considered a vital input to the Nigerian count1y 

programme. 

Al.5 This report titled •preparation of CFC phase-out strategy 

for refrigeration and Airconditioning Industries and 

services in Nigeria• contains historical and current om; 
use in Nigeria as well as unconstrained projection o( ODS 

consumption to the year 2010. The report also include 

detailed consideration of alternative ODS Pha:>e-out 

Scenarios, including estimates of incremental costs that 

are expected from a complete ODS phasP-OUt. H al::;n 

includes an assessment of the current recommendotion of 

future policy framework and, action-plan for Nigeria 

Government including highlights of viable projects 

especially in the refrigeration and airconditioning sector 

for which the country may seek assi:>tance from t·he 

Multilateral Fund. 

A2. STRUCTURE OF ODS USE IN NIGERIA 

A2.1 No company produces ODSs in Nigeria. Th0 country's total 

ODS consumption is met through import.'ltions which is 

carried out by a limited number of companies with contncts 

in producing countries of Europe, USA and l<'ltely Asia. ~he 

total annual ODS consumption has been equRted to the total 

ODS import. 

A2.2 The total ODS import into Nigeria in 199'1 i~; e~~timated at 

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

for about 85% {~ee Table Al). 
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TABLE Al: CONSUMPTION OF ODS IN NIGERIA IN 1994 BY SUBSTANCE 

SUBSTANCES CONTROLLED CONSUMPTION XN ODP FAC'l'OR CONSUMPTION IN 
BY THE MONTREAL METRIC 'l'ONNES ODP 'l'ONHES 
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 99(.( 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 II ANNEX D 

C.:irbon tetrachloride 96.0 . 1.1 105.6 

Sub-Total 96.0 105.6 

GROUP III ANNEX B 

1, 1, .l -trichloromethane 254.0 0.1 25.4 

Sub-Total l5,.0 l5., 

TOTAL 1,3,7.9 1,157.1 

A2. 3 The biggest end-user of ODS in Nigeria is the ref riger.ltion 

.:lnd airconditioning sectors re::;ponsible for about 7~,% of 

the total ODP tonnes in 1994. Others include manufacture 

of flc:..:iblP foams; aerosol production; fire fighting 

equipment, Jnd industrial solvents. (See Figure Al) 

A2. 4 The domestic refrigerator and deep freezer sub-sector:_; use 

lar:ge quantities of CFC-11 and CFC-12. CFC-11 is used 

predominantly as foam blowing agent while CFC-12 is used 

for charging new appliances and/or servicing usP.d ones. 

(Gee Table A2). Most Industrial refrigeration system::; now 

u::;e HCf•'C-22 as refrigerant while very few still use CFC-

507.. 
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A2. 5 'I'he 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 n2eds.. leakages 

and/or compressor failures. Domestic and Conunercial Air

conditioning sub-sector has virtually shifted from the use 

of CFC to the use HCFC-22 as refrigerant . 

.A::.6 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 r->artly to the 

p.:irtial 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. 

A2.7 The use of ODS as Aerosol in cosmetics industry in Nigeria 

is fast becoming a thing of "the µast as most· companies now 

use unstencned 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 ~till undecided about making the switch. The 

high capital investments and product acceptabilit~ Ly the 

public are some of the hindrances cited. 

A2.8 U:3e of industrial solvents is now limited to two chemicals 

n<.lmely, methyl chloroform (MCF) and carbon tetrachloride. 

They arc u::;ed mainly as dcgrea~.>ers and as paint removals. 

It has been estimated that about 1000 liter per day of 

ozone depleting solvents was consumed in 

1994, representing about 11 percent 

C(Jn:-;umpt ion in that year. 

the country in 

of total ODS 



A2. 9 'l'he fire protection sector still u:.e limited quan,tity of 

Halon-1301 in stationary equipments while the use of Halon-

1211 in transportable equipment is almost phased out due 

partly to prohibitive prices and partly to the awareness of 
11 1n 

non-ODS alternatives (such as FM-200) as soon as production 

of llalons are stopped or when they become more scarce or 

too expensive. 

A3 Study Methodology 

A3 .1 'l'he task was subdivided into 3 phases; namel~· ( i) field 

survey and data analysis (ii) evaluation of existing 

framework an<l response by user indust1y to ODS phase-out 

plan and (iii) formulation/development of a National ODS 

phase-out action plan and time table. 

A3.2 In tackling the first phase, a comprehensive field sucvey 

of ODS importing companies and user industry was carcied 

out using prepared questionnaire. Here emphasis was laid 

on data collection in the Lagos area since Lagos is not 

only the main ent1y port for ODS import into Nig~ria, it 

c1lso accounts for over 70% of ODS consumption in the 

country . In addition, sampled survey were also carried 

out in a few 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 

uiven our terms of reference, on the refrigeration and 

uirconditioning sectors. 

A3.4 1~1e strategy adopted in the second phase of the project is 

to carry out field survey of secondary sources of 

inConnation. Such source~; include governmenttil and non

qovernmental bodies such a::; FEPA, National Agency for Food 

.and lJrug Administrtition and Control (NAF'DAC) and 

M~nuCacturcr As~ociation of Nigerian (MAN) . The really big 
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ODS user industry were consulted on isslles concerning 

workable and mutually benefitting framework.for ODS phase 

out. Discussions were also held with top officials of FEPA 

in order to obtain relevant information and to discuss 

issues concerning governmental framework for ODS progranune. 

AJ.5 The last phase of the project involved developinent 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. 

AJ.6 An interim report was completed around mid-.l\pril 1995 and 

copies were sent to UNIDO Headquarters in Vienna and FEPA 

headquarters in Abuja. The report was discussed with 

offici.1ls of FEPA and feedback::; from both UNIOO and FEPA 

w1~rc care[ully considered and incorporated into the 

preparation of this Final Rep0rt. 

A4 Critical Asaumptions 

A4.1 The mo3t plausible substitution techniques identified and 

ut i 1 ized in the formulatior. of the ODS phase-out Scenario::; 

includr:!; retrofitting of existing manufacturing/assembly 

L1cilitic::; to produce non-ODS equipment; improved servicing 

and m.:iintcnance of equipment; retrofitting of existing 

equipment with non-ODS components; and recovery/recycling 

of ODS during equipment servicing. Costs estimates for 

e..:ich of these techniques were 9enerated. from information 

contained in the UNEP Technical Options Report of December 

1991, .. md [ rom other available country ~.>tudy· report::;. 

A4 .2 The:-,;e co~.>t estimates were used as inputs to calculut:e the 

increment.Jl cost of each of th1.? Scenario anC1lysed. The 

increment.di. co::;t culculatiori wa~; based on a co~_;t 3imulation 

pr:o<1r.:immc i.mplcrncnted on a Microsoft: Excel :.;prcad:;hect. 
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The spreadsheet simulation allows the user to analyse net 

incremental costs and b?nefits (in terms of ODS consumption 

t=>hased-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 i:1 each sector. The 

option with the minimum incremental cost per kilogram of 

ODS phased-out between the period 1994-2010 is then 

considered to be the preferred one-

A4 .3 Incremental cost calculation for Nigeria consist of the 

following three elements: 

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

manufacturers 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 

llclaptation to the new technology. 

Consumer costs, 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 Pc.lrly replacement of domestic rcf rigerators and 

free::ers,and extra cost of purchusing CFC-free equipment. 

Government costs, especially those required for 

institutional strengthening to ensure effective 

implementation of the Protocol. 

AS The Phase-Out Scenarios Considered 

AS .1 Two phase 011t Scenarios have been analysed 1n this study. 

These arc: 

(o) Jui allowable phase-out Sccn.:.irio that postponer; the ODS 

phasc--Out until the latc~.;t possible date allowed by 

tllc MCJntreal Protocol. 
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(b) An .::i.ccelerated phase out Scenario, in which the speed 

of the phase-out progranuned is increased to ensure 

compliance at a date earlier than the 2010 mandated by 

the Protocol. 

A5.2. In the first Scenario, the ODS phase-out programme is 

allowed to follow the full utilization of the 10 year del&y 

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. 

A6 ODS Consumption Profiles of the Unconstrained Demand 

A6 .1 'l'he unconstrained demand for ODSs in Nigeria can be defined 

dS 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 

imported into the country at current prices throughout the 

period 1995-2010. Growth assumptions, covering specific 

periods were ma<le on parameters like; manufacture/assembly 

of new equipment; import of 11ew and second hand equipment 

('I'okunbos); retirement of equipment; etc in order to 

estimate the unconstrained demand over the period 1994-

2010. The already phased-out consumption of ODSs in the 

foclming, aerosol, and fire-fighting sectors in prc-1994 was 

tactored into the estimation procedure to produce an 

unconstrained 1994 base year demand. 

A6 .2 We have estimated that between 1994 and the year 2010 

cumul.:itive unconstrained demand for ODS in the 

di rcondi tioning and ref rigcrat ion sector of Nigeria can 

.Jmount to ubout 24,700 ODP tonnes. 

A7 ODS Consumption Profiles in the Two Scenarios 

A7 .1 'l'he ODS consumption profile~_; for the two phase-out 

:;ccnur io:_; C< >nsidered, the Mont re.11 Protocol requirement, 

l.X 
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Table A3: COST AND BENEFITS OF ALTERNATIVE PHASE-OUT SCENARIOS 3 

ll bnario ODS UM Eliminated o~tr lht Incremental User lncr1m1nt1l Conaumer Ocv1rnm1nt Ccsta Total Incremental Coat Olaccunttd Coit 

Ii 
ptricd 1S94·2010 (OOP Tonnta) Costa Cost P.liil US$ (1 SS-I Pre.mt Miii US$ (1 S94 Praatnl Ftr KO COS 

(~ of Total Unconstrained Mill. USS (1994 Prtstnt Mill. USS (1994 PrHent V1lu1) V1lu1) 11lmln1tld 
I 

Deman~ Value) V11u1) USS/KO 

~. Allowable Phan-Out 

~ENAR:OA 13,310 (S4o/.) 42.6 67.1 1.8 114.0 8.6 

2. Acce!;i~a!id Phasi~ut 67.2 53.9 3.2 

SCENAR:O B 19,040 (77°10) 130.0 6.8 

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

~To;:al Unconstrained OD.3 demand over che period :i..~;.;. - 2010 is estimated at 24',700 OD? tonnes. 
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(c) Thirdly, this Scenario calls for an early introduction 

of me._1sures like better :.;ervicing and maintenance 

procedures which are less costly, and are easier to 

implement. 

A9 Recommended Phase-out Strategy 

A9.l The recoi.rmended phase-out Jchedule starts with the Montreal 

Protocol level of ODS consumption of abcut 1,357 ODP tonnes 

.tn 1996. A 64% reduction in consumption is expected 

between the years 1997 to 2000; 25% between r-_he year 20i10 

to 2004, 61..i't; between 2004 and 2006, and complete pha:;e-ou': 

by the year 2008. 

1' .. , .:i The cont i:ol built into this SceBario that .:ire principally 

responsible for this acceler.ited phase-out schedule 

include: introduction of nunufucl uring of non-ODS equipment 

.):_; from tlv: year 1998; retrofit of ODS ba::;cd cquipm(:nt as 

from the year 1998, increasing in intensity between th2t 

year and the year 2008; introduction ot better servicing 

and m.:ii ntcn.Jnce procedure as from the yeur 1998, leading to 

a 50% reduction in use of CFCs for leak testing and :;ystem 

purgiwJ by 1998, and complete elimination of CFC u:.;e for 

these service requirement by th1~ year 2000 ;_ recovery and 

cccycb nc1 of Cr'Cs, with 40% rccycl ing between 1998 and 

2005, c:rnd increasing to 70'5 till pha~;e out; ret1·ofit nf CFC 

bdsed cqui pment during the pha:.;e:-out period. 

A9. 3 The Lot:.J l unit incrernent11l co::;t of the recorruncndcd phase-

011t sd1edu.l e has been estimated dt US$ 6. 8/Kg of ODS phased 

u11t. '!'ht.! liencCit is a reJucti.011 in tot.:il unco11:.;tr.:iin1~d ODS 

con~;urnpt ion of approxim.)te ly 77% over the pcr.iod 19C:M-

2000U. 

A9 .4 Tile est im.:i1 ed cost of the recommended ph.:i:-;e out schedule 

f11r Niq1:1·i.i hil::; been b.:i~;c(! on .:a ;;imul.:ition of the phiJ~;e-011t 

:;l.r<1tcqy, 11:-;i11g a::;surnpti<>n~; on the co:;t of ::;ucli ph.1:;e-011t 
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AlO Action Plan 

AlO.l The objective of the Action Plan is to phase-out the 

consumption of ODSs in Nigeria in compliance with the 

Montn~.11 Protocol a::; r ... 1tified by the Nig•::!rian 

c:ov1~u1111ent and in .-1c1;orcl.:u11;v with the recc1uu11endcd OD:J 

Al0.2 

Al0.3 

Al0.3.1 

Al0.3.2 

phd::;e-out strategy. 

'I'lli.! Action Plan covers an initial period of 3 years 

covet·ing the first quarter of 1~)96 to the end of the 

ye,u- 1998. The plan comprises the introduc_tion of 

Goven11t1ent initiatives to effectively regulatt: and 

monitor the use of ODSs, .rnd .i series of proposed 

projects in the ODS user sector:.;, which .:ire vit.11 to 

the :_;uccess ful implementaL ion of the rcconm:·~ndec~ 

phase-out schedule. 

Government Actions 

Institutional strengthening will involve the immcdic::t1:: 

puttin•J in place of a lfotion;;1l Committee for Ozon:: 

Depleting substances (NCODS). 'l'his committee will be 

coordinated from the Ozone Office currently existinq 

in FEPA. According to ._1 source in FEPA, this 

commit.ter~ has once been put in pl.;ce, but there .:ire no 

indicdtions that it has ~ince b0cn fun~tioning. Its 

ef ((:Clive functioning should be a priority Government 

Actio11. Recommended mcmb1~r:;hip of the committc': wil 1. 

incl ud1~: FEPA a~; the Coot·din<1ti ng Agency; F'cder...:ll 

Mini~;t· r:ics of Finance, and Industry; l'!G!tic&1al PL.inning 

Conunj ;;,;ion; Cu::; toms .mu Excise Dcpo.rtmc:nt; National 

Agency (or Food and or·ug .l\dministrt..ltion, (NAPDAC); and 

re-pre~:· !Btclti on of ODS u:.:;er <)roups. 

TlY! a I re<ldy exi::;tin•J O;.~onc of I ice in FEPA mu:;t be 

:;t r1 :w11 hcncd, throw1h thr~ pr. •Vis ion of neci ·ZSi..lry 

i 1:(1 a::t_ructure .:rnd re:cruitn11:nt oE ..idditionc.Jl pcr:.;onn(;: 

xv 



Al0.3.3 

-. ~ 

Al0.3.4 

to strengthen existing capabilitie::;. The office will 

serve JS the secretariat for NCODS. The office will 

also be responsible for all control actions, and 

monitoring functions of cictivities relating to the 

Ozone phase-out prograrrnne. 

The currently existing r.~onitoring system for ODS that 

is being carried out by NAFDAC need tq be rev.:unped. 

'I'h'; rccormnended system will require that permit for 

import of ODS must be filed ..:it the Ozone office which 

will after evaluation give approval or d•=cide 

otherwi.se. In uddition, the Customs and K..::cise 

Department will be responsible for documentinq all 

import declaration concerning ODS import·::; into 

Niueri.1. Such documentation will be routinely made 

availaLle to the ODS office. 

Other Proposed Government Actions include: 

(a) Introduction of H.eq11la1ory Mr-:asurc:J 

The proposed regulatory ffi(!asures will include: ...:i 

schedule of bans on the u::.;e of ODSs. for ::~pccific 

purposes at specific date::; in accordance with the 

recommended phase-out str.:itegy. Table l\·1 give:; the 

recommended schedule of the bam; ir1 line~ with thr; 

recoinm<)ndcd strategy; introduction of d ::;pecia.l. ODS 

tax 011 imports of all control led substance.:; to 

cncoui:.ige initial :::;ubstitution of ODS:3 in eusily 

~;ub~;til utc.lble <1£JplicL1tion::;; introduction of ta:.-: 

<:.:X1~mpt ion:; for comv..inic::; irnpoi·t in<J ODS con:-~crvin<J 

equipn1t::nt. 

Two ral n1ng pro<Jr·•irrme:; w.i 1.l bn in:;Litutcd by 

Govc:n11110nt to promote et ti~ct i.vc control monitorinCJ and 
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TABLE A4: DHAFT SCHEDULE OF BANS ON ODS USE IN NIGERIA 

r.=========================-=========================================~====================================:: ~::::;i 

The u•e of ODS• la allowed in th• production and aervicing of the below liated application ar•d~ 

until the uiven data. 

All CFCa: 

I. 

111!i:.\lla1 i1·:1 ··l comtht~r~i.:.il aud iulu:;trial 

:•:[1 i.r•.·1.1t.i "·•lllil'll••»ltL. 

----- ------- ----------------+-----------------------
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AlO .'1 

AlO .4 .1 

- IL. 

li.~E~. 
l:-----·-· 

The fir~-· 
u:..~'~ ol ODS.:> as p-.n:t o( the Act ion plan. 

pto~1r,,mme::: will be t.Jrgct~cl at officials of the Ozon•~ 
ol E ice, Customs and Exci::;e Dcrartmcnt, and Ni\FD!'.C. 

The ::;ccond will be t.ar·get.cd ,_:tt improving the t.eclmical 

expertise of. technici.::1n:: -involve H'. servicinu and 

Ukl i11tcnance of ref rigcrat iun equipment. 

{c) t·nbl:ic Enlightenment. C.1mraiqn:; 

'l'lle G1)vernment must introduce these cJmpaigns to 

promote proper understuncling of ODS 
issuc3 by 

con:..:unv.~rs, small user enterprises and other L:i.r<,.1e ODS 

'I'his campaign should be inunediately launched 
user:.; . 
• _-1:..: p.1 rl: of the Governmc:nl i\ction Plan. 

Recommended Project Proposals 

Tln:ec projects are propo::;t~cl 1 or· fundin<J fro111 the 

Multilateral Fund. In addi.tion to this a scheme of 

publi1: enlightenment camp.:ii\Jn which is e~-:pectecl to be 

l<:tunc\,1~d inunediately is al:;•) propost~d tot· tundi1\g. 

Project 1: 

.)11d 

E} imi n.1t- ion of 
Depl c•t ing S11h:5t-ilncc-:~ j n r~1-!fr.:i (Jf'!T·,:it· i (: 

i'llld Oei:·i Fn"•zr~r M.1n11f.1<t111·inr 

and r 1 · .. •·· '-- . . } 
m.11111 L.1cturers 
El:cc~:c:r:.:;, to en.lb le them to retro tit their faci1 it; 

tu pn,.Jucc! non-OD:·.; b.i::cd cc.111iprn1·nt. 'l'hj;; will l•!od to 

u ph.i:je-out or Cl·'C-11 •. ind Cl"C-12 u:;cd i11 1·.l1(· 

of clomc!:-:>l ic 

'l'lic r.ccomrnenrlcd 

..it tcr Lhr; rc~i-. t of it an.'.: 

l'J.C I 

Kolin! on Technical lndu:;;trit;;5 LLCl. ('10,000 unit:;) .:1r~r
1 

X.Vl.J l 



Debo Industries Ltd (30, 000 units). 

Project 2: Inst it ut iorn l Strengthening f o-.::-

Progr.Jmme rmnlem,mtat ion 

Th·_: ;;:: irpose of this proj 1::-=:t is to stre:-igthen the 

cap .. 1bility of the Fcder..il :r::nvironment.:il Protection 

/\gfmcy (I-~EPA) to coordinate the implement .. Jtion of tlL 

Nigeri .. m Country Progranune to phase-out the use of 

ODS::-;. 

Project 3: Training Proqramm~~; 

The pu 1·pose of this traininq progranunes ... ., to provide 

a forum for propc:r and adequate education of 

Ni9cri.ms, who will be involved in the implemc1tation 

of Llh: phase-out progranune, eit.hcr at institutional 

lcv(~l. or at the manufact11ring level. It is also 

propo:_;i::!d th<:1t the programme should h<lve .:i:5 an 

objective, strengthening of the cap.:ibilitics ·of some 

~.;elected training institution on non-ODS ba:;cd 

technology. Two t raininu pi:ogranune::; have bc:en 

propo:>•:d. The fir:.;t will have .. 1:; ~1 L.lr•Jc:t, vublic 

~Ei 

officcc:.; from: FEPA: Custo111~-J <:11tcl Exci:>c Dr:;p,1.rtment., 

NAFiiAC, etc. The focus of thi:::; pro0rL1mmu will be Lhc: 

policy and implemc:nt.::i ti on l'roto.~ol ot th(~ oo:-; pha:;c

out programme. The ::;econd which will h::i.vc as a 

tc:irqr:t, teclmici;:111:; f:1 om rctriu121:.it:ion .:ind 

ai rco11dit ion m.:111u L:1ct.1.11 inq l..:omp<1nic:>, wi 11 focu:~ on: 

improvr;d and bett.1;i: tcclm iquc:; for :.;crvicinq ,rnd 

m.:iint ... 1 ining ref riqr.::1.-.itor::; .. u1d a:i rcondi t ioncr::;; 1...::.;c c. I: 

11on-OfJ;; for le..:ik tc:;t. .111q <.111~! :_;y:·;t.r.:m f lu:;llili<J; 

tc:chnj,1ue~; for rccov1:r.y/r<.:c:/cling of: OD~~~;; .::is we;ll a'..i 

pol.:ic:\- ,:.rnd implcrnr.:11tc1tion lToto(·oJ of: tile: count1y oo:-; 

ph.;:;1:--r>Ut progr.:imme. 

;.-:i ·.• 



Al0.5 Dudget and Financing Activities 1996 - 1998 

Table A5 gives a breakdown of cost of the Action pl.._,;~ 

by components and by year of implementation. It _:._, 

propo~~·!d that all cost are incremental p1·oject co~;L3 

to be funded by the Multilateral Fund. Government 

action:; which includi:: projects 2 and 3, .a:..: well as the 

public enlightenment programme will be covered by the 

fund .1::; pu.rt of the overall in::; ti tutional ·support 

proj ·~c·L. 

TABLli AS: SUMMARY OF COSTS OF PHASE-OUT PROGRAMME ACTIVITIES 

1996 - 1998 (IN MILLION US $) 

·-

PROGRAMME COMPONENT 1996 1997 1998 TOTAL 

A. nstitutiom<I Stn !ngthening 

(i) N CODS and Ozone office 0.1 0.1 0.1 0.3 

(ii) T raining 0.1 0.1 0.1 Q.3 

(iii) p ublic Enlightenment 0.05 0.05 0.05 DY> 

----
B. letrofit of Rcfrir;eration Manufacturing 

Facilities 

I 
5.5 0.5 . 6.0 

Total 5.75 0.75 0.25 6.75 
-- - -· --~. ----·-----·-· 
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CHAPTER ONE 

INTRODUCTION 

t 

i.l DACKGROUND 

In 1974, some re;;earchers at the University of California in the 

USA claimed that man-made chemicals known .1s chlorofluorocarbons 

(CFC':;.) were da;.1aging the stratospheric <·zone layer. CFC's are 

chemical compounds which are derived by ;·eplacing the hydrogen 

utom~:; from simpl·: hydrocarbons (Methane, 1 thane etc.) by h~1logen 

utom:;. Altllo:1gh th<:!se compound:.; h.ive been known ond 

char.:icterized ::;:~nee the 1890' s, they only beca1ne important 

comme1-cial chcn.i ~als ar0und the late 1920 's when Thomas ·Midglay 

discovered thei :.- 1•se as working fluili:3 ( reL·igerants) for 
• · .. ,r:1-~fri• 1eration e 1uipment. By 1950s, 1 heir use as a1!rosol 

propellants, blo.,ing c.igents for foams .::rnd .1s solvents in addition 

to tl1·~ir use .1s refrigerants led to a. r, pid increase in their 

production. The utilization of CFC's worldwide grew by le.:i.ps and 

bound:; between Lhe 1950s and the early L970s. It is pc!rhaps 

correct to say t:ut this phenomenal growth is as a re::.ult of the 

CFCs being ijerf cct in most of the end-us• ~s of its appl ic<1tion. 

CFC'~; as refdqcrants are non-flammable, ias very low toxjcity, 

is sLdble, and 11as very favor.::!ble therm 1-physical properties. 

Tiles•~ 1·0111binaticn of proper.tie:-; Irod•~ h.:llOC.J.'!:"bor.s the d0111inant 

refri•Jerant dur; ng the decades of the '·Os to the early 70s. 

Wliil1; th·~ :;t.:ibi lity of CFCs was consi( ercd as a benel icial 

pt op.!r 1 y in rel 1 i.get-ation, thi:.> same .itll i.bute turned out to be 

the 111..iior sourc.J of environmental cone( rn. Instead of CFCs 

breaking down in the lower atmosphere whe1e environmental damage 

would be limited, they break down in the upper atmo::;pherc where 

their chlorine ,'ind bromine component att,1ck8 the Ozone L.:i.yer. 

The di~;covf..:ry J.y the two scienti:;ts .rn 1974 of the Ozone 

deplr:U ng properties of CFC' s cspeciully i.n the troposphe1·e led 

to at.I cnt ion hr: i ng L)cused on the need t•, phase out the trse of 

these product:;, to protect the Ozone L.iycr and hence reduce 

1 



!tl'q,11 iv·~ imp.wt:; 011 1:,1rth. 'l'hi:: cu.l111in.:tt• d in an i11teni.-11 i.on.:il 

agreement in 198~ called the Vienna Convent i.on for the Prote~tion 

of t:1e Ozone Layer. 

'fhe agreement which was endorsed in March 1985 by 21 States and 

the European Ecor.omic Community was based on the principle that 

Countries will ag:::-ee internationally to tal;e steps to protect the 

Ozone layer. The March 1985 agreement whic:1 is commonly ref-=rred 

tc as the Vienn,- Convention pledges part ies to protect human 

health and the er.vironment from the effects of Ozone depletion. 

T'..,o annexes to tLe convention, provide for participating States 

to cooperate in tesearc:h, observation and information exclvmge. 

l"urthe,~ evidence between 1985 and 1987 011 the ozone depletion 

capabilJties of CFCs led to the birth of the Montreal Protocol 

i.1 19B'/. 

1.2 THE MOI!TREAL PROTOCOL 

The Montreal Prot-ocol was developed as an j nternational reaction 

to tlw fact th<.ti. man-made products gener-ally referred Lo as 

ch.!.orof lu(:arbon:-; (CFCs) are depleting th~ Ozone· Layer or the . 
tropo~;phere. The- protocol was developed u11der the management of 

the Unit-Pd Natior:s Environment Programme :in 1987, and came into 

force 0n January 1st 1989. It is pertinent to point out that the 

protocol emerged as u. follow up to the Vie1ma convention for- the 

prot0ction of Oz<,ne Layer that was carliei adopted on March 22nd 

19!35. The prDtu.:ol as of the time it earn~ into ~orce, dcEined 

the m•.~.~.surc~; t__il,1':. parties must take' to limit productio11 and 

consumption of t; ve CFC' s and three b.:ilon: . 

La:.:er uri. new ;:;c_i _,nti f ic information j 11dic.1i.;.ed that the pr1 i;:ocol 

i:is it th.;n 1~xi~jl ed will be incapable of protecting the •)zone 

L;1yer. a0equntl~ly. As a result, a revi: .ion was made L< • the 

protocol by Junr.:: 1990 at a meeting in Lon<;on, where controls on 

ten more CFCs, c.: rbon tetrachloride c:ind m1 thyl chloroform:; were 

added to thr] pro:-ocol. Deadlines for th•· elimination of ;:hese 

cuntrol l_E!d :::;ub~;t. nccs were then set. The revi~3ion also c.1 :ered 
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for the specific nature of the parties froni developing countries 

by providing for technical and financial assistance to i:hese 

countries that are signatories to the protocol. 

·In order to quantitatively interpret the cegulatory aspects of 

the protocol, ea1-;h of the controlled che1.1icals is assig111?d an 

Ozone depleting potential (ODP) in relation to 

trichlorofluoroc.:•rbon (CFC-11) that is a:;signed an ODP c•f 1. 

Consumption of the controlled substances for each count1y is 

defined as total production plus imports 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 v.1lue. 

The totals for all the CFCs consumed in the country is then 1:aken 

as the indicator of potential Ozone damage. Parties are reqnired 

to reduce this total by 50% by 1995, by 85% by 1997 and by 100% 

by the year 2000 (all relative to 1986 con~;umption levels). The 

protocol however gave a grace period of 11) additional years to 

developing countries with per capital con.3umption of less than 

0.3kg to meet these requirements. Apart from these issues, the 

protocol cleurly spelt out the interrelat.ionships as reg.1rds: 

control of trades on ODS with non-parties; assessment and r1?view 

of control measures; reporting of duta; non-compliance; R&D, 

public awarene~;s . ind exchange of inform.:ition among parties; among 

other::;. 

The parties to th•:? Montreal Protocol also '·stablished in 19'}0 an 

interim multilol er al fund to assist qualified sign.:itory 

developing countii.es meet their incremental. costs to enable them 

to comply with the phaseout provisions ol the protocol. This 

fund received us::;240 million i11 donor co11tribution during the 

period 1991-1993. It has been e::>timatcd that about u:;$500 

million replenisl:ment is expected to be requested for the fund, 

for the period l'.J'.)4-1996. Nigeria partic] pated actively i11 all 

the ne~Jotiations for both the Vienna Conve1:tion and the Mon!.real 

Protocol. The na1·.ion finally signed and r.itified the conve11tion 

and tl1e protoco.1 on the 31"1. October 19!:8. Nigeria being a 
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developing count1y 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~: 1n the proce::::s of 

preparing the Nigerian Country programme. 

1.3 NATIONAL EFFORTS FOR THE PROTECTION OF THE OZONE LAYER 

As mentioned in the earlier section, Nigeria participated 

actively in the negotiations for both the Vienna convention and 

the Montreal Protocol. It has been report1!d that the nation co

sponsored the rc:Jolution of Article 5 of the Protocol OH the 

special needs of developing countries. The nation acceded to the 

~· !l convention and the Protocol on the 3l"t of October 1988. :>ince 

becoming a party to the Protocol, the following acti vi.ties 

summarizes some of the pertinent nationc.I efforts toward:; the 

protection of th·~ Ozone layer in line wj th the spirit of the 

Protocol. 

Article 18 of the FEPA Decree No.58 enacted in 1988 

specifically provided the national •:egulatory regin1t! for 

the protection of the Ozone layer. 

In 1989, FEPA nominated two Nigci·ian institutions to 

cooperate wi.th institutions in devc Loped nations towards 

enhancing c . .1pabilities of Nigerian o~·one Science Resc.1rch. 

Experts nominated from Nigeria have actively participated 

in four revjew Panels mandated by Arti.cle 6 of the Protocol 

as from 1990. 

Knowledge and expertise of the st<:• ff of FEPA has been 

broadened and improved through traj ning assistanc.:e from 

internationdl organizations on ODS. 
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FEPA has put in place an ODS office in the Abuja 

Headquarter::;. 

FEPA has also been working with a number of° multilateral 
agencies for the i~plementation of the Montreal Protocol. 

In 1992, the Agency assisted UNIDO no1ninated 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 1:oncurrently in E·;nrpt, 

Kenya and Nigeria. 

UNIDO as a follow up initiated .1 second project in 

collaboration with the Agency titled •Methodological 

Development of UNIOO Programme to evaluate 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 

quantitative feelings to: curre11t per capita ODS 

consumption in Nigeria; and a time-ph.lsed national plan for 

phasing out ODS consumption in li11e with the Montreal 

Protocol. 

FEPA has also initiated in 1991 in collaboration with the 

World Bank a country study on ODS in l~igeria. 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 

ODS imports and user - industries with a view to evolving 

terms of reference for the country study. The second 
mission alr;o collaborated with FEP.i\ in August 1992 to 

complete the plans for the country prograrrune. However, 

information available to us indicate that the effort:> has 

not ful:y taken off. As a mat':.er of fact another mi3sion 

is being plc1nned for sometimes later i.n 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 

national effort towards the country report is being funded 

by UNIOO with full collaboration of FEPA. 

1. 4 THE STRUCTURE OF THE REPORT 

This is the final report of the project •Preparation of CFC 

phase-out strategy for Refrigeration a11d Air conditioning 

Indust_ries and services in Nigeria• . The report is structured 

as follows: An executive sunmary 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. In chapter 3, the Structure c>f ODS use in Nigeria 

in historical and current years together with an unconstrained 

fo~·ei:ast of future ODS use in the country at"'e presented. In the 

earlier part of this chapter the ODS supply and ~nd-use sector 

structure are elucidated . 

Chapter 4 deals with institutional and poljcy framework {either 

currently existing or recommended)"to addn!SS the ODS phase out 

strategy in Nigeria. In chapter 5, the pc•ssible ODS Phase-out 

scenarios considered in this study are des<"ribed and the result 

of a comparative assessm£!nt of the scen,1rios are presented. 

Finally :1.n this chapter, the reconunended phase-out strategy is 

presented with the phase out schedule. Tht! report is concluded 

in chapter 6 with an elucidation of an action plan .. These covers 

the reconunended governmental actions to prc•rnote the reconunended 

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 'l"WO 

2.0 OBJECTIVES AND KETHODOLOGY OF THB STUDY 

2.1 ADIS AND OBJECTIVES 

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

paper, in collaboration with the Federal Environmental Protection 

Agency (FEPA) on the pha;,e-out of CFC in the refrigeration and 

air-conditioning industries and service:> in Nigeria. This 

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

conmitment of th:? Feder.:il Government of Nigeria to phase out 

Ozone depleting substances in Nigeria. The objectives of the 

strategy paper are the following: 

(i) 

(ii) 

(iii) 

Review of current ODS imports, application and 

classification of ODS users an1l consumers up to the 

most recent ye~rs. 

Supply/demand forecast of ODS Ln 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 Pn•tocol ODS phase-out 

programmes. 

(iv) Assessment of the current and recommendation of future 

policy framework, regulatory a11d 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. 

(v) Preparation of a cost-effective action plan to phase

out ODS in Nigeria, and recomnu~ndation of strutegies 

that ~hould be followed by the Higerian Government to 

implement the c1ction plan. 
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(vi) 

(vii) 

Identification o~ urgent actions that must be taken by 

the Federal Government of Nigeri.l. to implement the ODS 

phase-out plan. This will involve the-specification 

of a timetable for the various 3tages of the action
plan . 

Development of monitoring arran9ements to control the 

actual and forecast ODS consumption and to monitor the 

effectiveness of the action - plan. 

In 1992, UNIOO 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 freezer$; types and number of 

installations foe refrigerated trucks/vans (including A/C units 

for buses); types and number of centrifugal chillers; rnobil 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 lLsted 

in the earlier report. The specific c:1im during the field 

surveying aspect of thi~; study is to UI•dute the infornution 

contained in the earlier i·eport. By so d•)ing we would be in a 

po::;ition to document changes that has taken place in thP ODS 

imports and user-Industries in Nigeria b1~tween 1991 and 1994. 

The exercise has enabled us to update infc1rmation on ODS u:>e in 

Nigeria. This is a necessary first st1·p in the process of 
setting up any phase-out plan for ODS in lhB country. 
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.l.l. STUDY llETHODOLOGY 

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 corrmissioned by United Nations !ndustrial 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 National ODS Phas~-Out . 
Action Plan and Time-Table. 

The methodology adopted for each of thes(~ phases is discussed 

below: 

2.2.1 Phase 1: Field Survey and Data Analysis 

'I'nis phase addressed item (a) of the terms of referE!nce which is 
the review of current ODS imports, applications, and 

classifications of ODS by users and consum1!rG 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 Safe Disposal 1 ~ Refriger<1nt Gases and Re Lated 
Materials in Africa" was found .o contain a comprehensive .1udit 

of CFC import and utiiization in Nigeria 11p 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 
; sub-sector with respect to CFC consumption was discussed. 

,· 

, 

·• Given the rather short duration for this present study, the 

methodology adopted fer this phase was to build on the work done 

in this past study commissioned by UNIIX>. This was found to be 

the most time-effective strategy. A fresh comprehensive field 

survey covering a sizeable proportion of the respondP.nts 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 ~vrt 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 these 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; 

Fi~e Fighting Sector. 
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The _iAirconditioning and Refrigeration sector whic;h is the main 

focus of this study was further classified into: 

* ::>omestic 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 Ad.'llinistration and 
Control (NAFDAC); Federal Environmental Fiotection Agency (FEPA); 

and associations such as Manufacturers Association of Nigeria 

(MAN) . Specific questionnaires and discussion p•Jpers were prepared 

for each of these data/infoimation 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 strategy for Nigeria. 

The methodology for the analysis of field data involve the 

collation and classification of ODS con3umpt ion by type and by user 

industries and sub-s~ctors. 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-se-:tor, future demand projections were 

estimated. Trends in data for the past few years were studied and 

specific information from each user sub-sector on ODS consumption 

were used in the determination of driving factors for future 

demand. Analysis of data was carried out on a r.omputer-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, 
, 

; ··1associations 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. In both of these 

cases, the respondents were asked to contribute their suggestions 

concerning a workable and mutually benefitting fra~ework for ODS 

ph(;lse-out. 

Lastly, we held discussion with a top of(icial 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 of note that 

in 1992, FEPA jointly organized an international Semin.1r with 

United Nations Development Programme (UNDP) and United Nations 
I 

·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 
! 

parastatals, was a valuable source of input to this phase of the 

.... study . 
. · . 

, 

2.2.3 Phase 3: Formulation/Development of a National ODS 

Phase-Out Action Plan and Time-Table 

This phase covers item (e) and (f) of the t.erm 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 involve 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; :,upply and cost of ODS; 

and ODS substitutes in the future and in the light of the various 

issues which emanated from the assessme11t 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. 
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This will basically be a component of the a National Action Plan 

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

~· ~ 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 a~tual to forecasted ODS consumption and serve as an indicative 

tool.to measure the adequacy or otherwise of the suggested Action 

Plan. 
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t CHAPTER THREB 

3.0 STRUC'l'URB 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 
' .· ~ I 

... carried 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 

· perc~tage goes to dealers outside Lagos . In some cases, we 

discovered that some user - companies directly imported ODS from 

.._.~ overseas countries. The Nat~onal A~ency for Food and Drug 
Administration and Control (NAFDAC) is th'.! gc1vernmenlal agency with .. 
mandates to control and register the imports of chemicals including 

ODS. ·An observation from the result of the survey is that not all . 
, the imports of ODS into Nigeria is properly docum.ented by NJ~DAC. 

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 with other materials. It has been 

estimated by NAFDAC that about 30% of total ODS coming into Nigeria 

may not have been documented by the Agency. 

The following sunun.:irises the lessons learnt from the survey carried 
' out by us as regards current ODS Supply structure in Nigeria: 

All ODS are imported into Nigeria, mainly from Europe. 

Although it has been reported el:;ewherc that legal and 

illegal export of ODS from Nigeria to neighbouring 

countries exist, our data genc:::-at ~.on process showed that 

this is negligible, when compc:1red to the quantity 

utilized within the domestic economy. 

(ii) About seven companies were active in the· importation of 

ODS in bulk into Nigeria in 1994. Two of them, namely 

15 



• , 

" 

(iii) 

A3himina Ltd, and Nulec Ltd accounts ror over 60% of the 

market . 

Most of the end-users purchase their ODS needs from these 
-·_mporlers. Some medium to big end-use companies import 

their ODS use 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 

(v) 

Lago3 area constitute over 70% of total country consumption. 

The National Food and Drug Administration and Control 

(NAFDAC), an agency of the Federal Government of Nigeria, 

ha:s 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 entt~red Nigeria in recent years were 

documented by NAFDAC. This Jack of documentation 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. 

(vi~.) 

(viii) 

Major sources of import of ODS into Nigeria in 1994 include: 

France; UK; and Italy. Together, they ·'iCCount for over 80% 

of all imports of ODS. 

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 Dpain over the period 199l-1934 can also be 

observed. We note the emergence of India ."ls a source of ODS 
starting from 1993, 

16 



... 

(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 

1991-1994 can also be observed. We note the emergence 

of India as a source of ODS starting from 1993. 

(ix) Most of the importers surveyed indicate awareness of 

the ODS issue .nd the emergence of substitute such as 

HFC-134/\. All of them are yet to introduce this 

substance into the Nigerian market. 

(x) There seems to be a general lethargy on the part of 

importet·s 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 1991(11 1992UI 1993(31 199,u' 

'1; \ \ \ 

1. FRANCE 10.0 6.90 4.20 20.60 

2. IJ. K 55.0 30.63 19.11 33.90 

3. SPAIN 24.0 22.<lO ILOO 4.20 ,__ 

4. ITALY 5.0 25.37 58.54 27.40 

5. INDIA - 3.3 5.70 3.60 

6. llOLLAND - 3.2 - 8.13 

7. 1:REECE - - 2.52 -
A. C;ERMANY - - 1.94 -
9. £1EI..GIUM 3.0 - - 2.18 

10. U.S.A 3.0 7.7 - -

SOURCE: 
1. 1991 Report 
2. NAFDAC 
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· 3.2 STRUCTORB 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 1n each of the sectors 

is described in the following sections: 

3.2.1 Domestic Refrigerators and Deep Freezers 

The total installed capacity of the manufacturing/assembly of 

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

600 I 000 units pet• 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 , 
comp.:inies, we have estimated that in 1994 only about 86, 000 units 

were produced. The largest producers being Therlllocool 

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 .:is 50% 

of their 1994 levels. It has been postulated· thot domestic 

manufacturing of these equipment had been hampered in the past 

few years due to the declining economic conditions i11 the 

country, coupled with the availability of cheap imports of ~;econd 

hand refrigerators/deep freezers popularly called "Tokunbos• in 

the market. 
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:.;J.<:e:.; 1.u.11giug Li_·om 140 to 440 litre:..> Cc.llJc.l<.:ity. The dlc..1rgiug 

·refrigerant most commonly used in the production of these 

equipment is CFC-12. All the refrigerator~; and dee_p freezers use 

polyurctham~ foam for insulation. The insulation whi•:h is 

produced in-factory during the manufucturing/asscmbling p1oces~ 

11:··~:: ,·i:l: ti .~1:: 11te pn~L10111i11.1111. blowi11•1 ~111·~11l. '1'111~ Ln.?nu in the 

p111d111"1 it•ll t11' d111111~::t i1: u~f1_·iq1•1-.1t:111·:: .11111 r1·1!1';:1~1·:1 lu•tw•~l'll 1·1~11 

.111.I ( 11•1.\ i11 :1111111· •ti. I lie• t:11111p.111i1•:1 :1111v•·y1!tl i:1 :.1111'.11111 111 'l".1hl1· J.:~. 

'!'Ii i.s n~pres1~nt ovec 95% of domest ic pruduction. Frolll the 

production figure obtained, we noticed that ·there is no 

significant change in the total number of units of refrigerators 

und deep freezers in Nigeria in the last 5 years. 

TABLE 3.2: PRODUCTION TREND · IN DOMESTIC REFRIGERATOR AND 

DEEP FREEZERS (IN UNITS) 

MAME 1991 1992 1993 199' 

DEBO IND 24,859 24,004 14,280 16,920 

KOLINTON TECHNICAL NIGERIA LTD 26,400 28,000 30,200 25,000 

TllEEH·lt >COOL 28,9DO 31, BOO 37,800 40,000 

A~~so • 1-:LEC 2,600 4,500 2,500 2,600 

!HG. :::Ew. MACHINE 100 500 50 0 

GACOL NIG. LTD 2,000 1,250 l,lGu l,100 ·-
TOTAL 134,859 90,054 85,930 BS,620.0 

~=-=== __ ;_- .. 

A:> mentioned earlier, importation of "Tokunbo" refrigerators and 

deep freezers became an importaP.t source of these equipments in 

t11c Niuerian m.:irket over the la:::;t few years. Although no c.c2t.:rate 

stclti~;t ics of these imports are kept (ar; none co'..lld be found 
-

duriny our invc3tigation) . Informed guesses using information 

olitaincd from th8 customs department put the number at between 

20, 000-25, 000 units per annum. Majority of the:::;e i~ports u~.;ually 

need servicing before being put into u3e. Such servicing usually 

involve leakage mending, recharging with refrigerants, repairs 

or complete replacement of compressors. Our field survey showed 

that compresso1: failure and leakage-in-system are the most 
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frequent problem~; that service technician::; in Nigeria are faced 

with. We also found out that about 80% of these service jobs are 

performed by Road-side Technicians. 

3.2.2 Coamercial and Industrial Refrigeration 

Activities included 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 us Alumaco Nig Ltd, Debo Industries Ltd etc and 

the smuller instullers 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 a:> 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 room::; .:ire b.:ised on CFC-12 as the refrigerant. In quite a 

few, use of CFC-502 (ie. a mixture of CFC-12 and HCFC-22) as 

rcfriuerant was noled. It has been estimated that about 1000 

cold rooms existed in Nigeria with an average of about 12 

installation per ye.:ir from 1991-1994. Our survey also iridicated 

the following cht1racteristics of the .:ictivities of companies in 

this sector: the big companies still use ODS for system flushing 

e.g. CFC-11 (Alumaco), HCFC-22 (Debo In<lustries, Palmer Ltd), and 
CFC-12 (Debo Industries); electronics leak detector and soap 

solutions are t 11e corrunon leak testing methods; none of the 

::;amp led companie::; uses ODS for leak testing; flushing which is 

20 



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 us8d 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 arc 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 large~ sizes, 

most conunonly in the range of 200 TR to 2000 TR using 

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 yrow 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 corrunon in the country 

include room airconditioners and split units, while the 

conunercial units consist of mostly centrifug.:tl and reciprocating 

chillers. Of all these systems, only the industrial centrifugal 
• 

chille1s uses control substances CFC-11 und CFC-12. The rest 

utilizes the transition substance HCFC-22. Most o( the 

ccntrifug.:il chillers were installed between 1960s and the late 

1970a with Mandillas Nig. Ltd accounting (or about 80%. Uy the 
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beginning of 1980 about 30 of such installations existed in the 

country. No installations of centrifugal chillers have bee11 made 

dfter 1980. Mandillas is currently ·~quipped with mobile 

· facilities to service the functioning system whose nwnber i11 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 

pwnping down of the refrigerant and flushing of the system with 

either nitrogen or freon-11 (CFC-lll. 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-conditioning systems have been informed 

on the need to mu intain storage vessels for CFC or the conversion 

of old equipment. Mandillas also informed us that the company 

i11troduced a CFC recovery/recycling progr.:imme in early 1994 for 

dome:-.;tic uir-cowlitioner::>. Since then, about 3 tonnes of IICFC-22 

has been recycled. 

3.2.4 Mobile Airconditioning (Cars) 

A:-.; of the beginning of 1995, one of the existing car a::>:-.;embly 

plant in Nigeria, the Volkswagen Plant had folded up, leaving 

only the Peugeot Automobile Nigeria, and General Motors PL:rnt in 

operution. The production and import:; of car3 in Nigeria i11 1991 

ha3 been put at about 40, 000 cars, with ubout 45% a::rncmbled 

local .l y mo::;t ly i11 t.he plants of Volkswa')en and Peugeot. n1~tween 

1992 and 1994. production of cars at the Volk::;wagen plc:int 
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While Volkswugen was folding up its operations, another assembly 

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

General Motor Assembly Plant which introduced its brand.of cars 

and v •. rns into the lllclrket. The net ef feet was that domes tit: car 

assembly 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 b~' 

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 counti.y. 

"-·' Recharging of airconditioning in these vehicles occur as a result 

of topping up needs; leakages; and compressor f_ailures. Our 

survey showed that leakages account for u large proportion of 

service demand. It has been estimated that 70% of ODS con3umed 

in this sector is for leakage servicing. The probability 

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

total population is abo11t 15%. This estimate was developed, 

ba::>ed on the assumption that more than 50% of cars have a le.1kage 

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. 

Respondents to our survey also confirmed that most car owners in 

Nigeria do not top-up their refrigerant until the reduced cooling 

effect become very noticeable. They also confirmed the fact that 

vibrations due to bad road is a major cause of leakage in car 

airconditioPing ~ystem, with the cars 1003ing on average ubout 

101> 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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conf irrned 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 yea~. Some 

of the other pertinent results of our survey for this sector 

include: 

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

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

were recently imported. 

(iii) 

3.2.5 

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 recO\-ered 25 kg 

of ODS per year. 

Foam Blowing 

The Nigerian foam industry produces mainly flexible polyurethane 

in slabstock form for mattresses, pillows and cushions. Some 

amount of rigid polyurethane is also produceq for use as 

insulation in refrigerators. Many of the 84 slab:.;tock 

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 prevulent 

in the country .for most of 1990s have forced most of the ~;mall 

to medium foam producers to halt operation. Our survey showed 

thut le:.;s than 30 0luhstocY. polyurethane fo-:1m manufacturers r!xist 

a::; 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 fficlnufacture in Nigeria. The quantity 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 fo.:iM. market in Nigeria, has converted two of its 

existing five plants to methylene chloride, with plans to convert 

one in 1995 and the remaining two in 1996. There are howevP.r 

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 

a decreased use of ODS may not be registered as expected in 

future years. 

Vitaloam .ilso informed us that they were aware of the development 

of a new polyol in the USA that does not need any blowing agent. 

They .:ire considering this option for the future given the 

information that fodm produced from :.:;uch polyols is as good as 

the one they arc using now. 

3.2.6 Aerosols 

Aero3ols 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. In 1994, there were 

about 4 large cosmetic companies and many smal~ to medium scale 

ones producing uir fresheners and body deodorants . The dominant 

::;hare is 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 

threr~ of the four companies had al read~, c!1unged from the use of 

~·" CFCs to unstenched LPr. b...:l..wei:?n 1992 und 1994. Only one cc.rnpany 

i11 the survey population, is yet to moke the shift. Our 
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discussion with management of this company indicated that they 

ar·~ yet to be convinced of the need to ch.:mge. 'l'hey fear such 

change will require high capital investment which they are 

currently not re .. 1.dy to make. They however seem to be receptive 

to the idea of ::ecei ving support for such effort. They are 

resp0~sible 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 mark.ct share since 1992 when they changed to un~teuched 

LPG as aerosols. They are of the opinion that the decline in 

rna1:ket w.:is as .:i 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 friendly product. While iL is not our intention 

to debate this view, the only conunon problem highlighted by our 

survey of ODS use in this sector, is not market reception but the 

constr.:lint of in.:idequate and uncertain supply of unstenched LPG 

in Nigeria. 

3.2.7 Halon Fire Extinguishing Agent 

In on.ler to obtain indicative dem .. :rnd figure for halon3 111 

Nigeria, we held discussion with officials of fire protection 

companies :rnch a~;, Omot Fire Protect ion Engineering Ltd. In it::; 

line of busines::.;, the company account for about 60%· ot the 

national m.:lrkf::t. The discussion enabled us to come to the 

following conclu3ion about this sector: 

( i) By and large the use of halon 1211 in transportable 

fire fighting equipment has been replaced with Carbon

dioxid1~ and other non-ODS medium. As such consumption 

of h<Jl<m - 1211 presently i:; ve1y negligible. 
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(ii) Halon 1301 which is more used in stationary 

equipment is currently been utilized. Its use is very 

conunon in Oil Installations; computer industries; 

communication installations; and some little use can 
be found in manufacturing industries. 

(iii) It is becoming more and more difficult to source halon 

- 1211 and halon-1301 in the international market due 

to the fact that production of these substances has 
almost been phased out in Europe and the USA. 

(iv) The se.:irch 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 

u~ 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 ku basis, it is not much expensive than the 

curre11tly used halon-1301. Furthermore, because of 

its low vapour pressure, it is compatible with 
ex i:;t ing halon-1301 containers. 

J.2.8 Solvents 

Inve:.;t igation shows that current u:-.;e of sol vents in Nigeria is 

limited to two chemicals, namely; Methyl Chloroform (MCF) and 

Cc:irbon tetrachloride (C'l'C). The use of the solvents in Nigeria 

has been attriLuted majorly to the needs of degreasiag in 

indu:-:;trie3 ,md .Js well as for paint: removals. We were also 

rcli~bly informed that the p~int industry which is a major user 

of oo~_; solvent::: has virtually discontinued the use of CTC::. It 
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has also been concluded that for the ma3or application types, 

cheaper alternatives such as use cf kerosene and/or petrol is 

curnmtly being practiced. Me;:hyl Chloroform1 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 

ODS use in Nigeria in 1994 showing the conunon substances and the 

applications are shown in Table 3.3. 

TABLE 3. 3: STRUCTURE OP ODS CONSUHeTION IN •:rGERIA BY TYPE AND APPLICATION 

USER SECTOR i SUBSTANCE APPLICATION 

(A) REFRIGERATION I 
(i} DOMESTIC REFRIGERATORS & CFC-12 - REFRIGEP.ANT & SERVICING & 

DEEP FREEZERS MAINTEN.lillCE 
CFC-11 - FOAMING 

(ii) COMMERCIAL & INDUSTRIAL CPC-12 - REFRIGERAf..IT AND SYSTEM 
CFC-5:>2 FLUSHING 

CFC-11 - SYS'rEM FLUSHING 
HCFC-22 - REFRIGERANT & SYSTEM 

FLUSHING 

( 13) AIR-CONDI'I'IONING 

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

CFC-12 - REFRIGERANT 

(ii) MOBILE AIR-CONDITIONING CFC-12 - REFHIGERANT 
(CARS) - MAINTENANCE AND .SERVICING. 

(C) FOl\M BLOWING CFC-11 - BLOWING AGENT FOR FOAM. 

( ()) J\EHOSO! .S CFC-12 - PROPELLANTS 

(E) I-' rnr-:-1" IGllT HJ<; HALON- - FIRE EXTINGUISHER. 
1301 

3.3 CURRENT CONSUMPTION OF ODS IN NIGERIA 

In 1994, consumption of controlled ODS in Nigeria was made up of: 

aLout 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 composite 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 tom·es of Carbon tetrachloride, and 25.4 tonnes of l,l,1-

trichloroethane, all in ODP tonnes. During the same year, .ibout 

24.3 ODP tonnes of HCFC-22 was consumed. ODS consumption by 

Lo.·~ 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 

SECTOR APPLICATION ODS ODP I COHSUllPTIOH 
FACTOR IN ODP 

TONNES 

1. R<"friger.:ition & 
/Ii r.concli t ion i ng 

Insulation Foam CFC-11 1.0 105.4 
Blowing and 
~ystem Flushing 

Refrigerants CFC-12 1.0 758.9 

Mobile System CFC-11~ 0.6 4.9 
Refrigerant -1 

• 
Sub-Total 869.1 

2. Foam Industry Blowing of CFC-11 
I 

1.0 99.0 
FleY.ible Foam 

Sub-Total I 99. (l 

3. A~rosols 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. Fi r<-J Fiyhting Fire Halon-1311 3.0 -
Extinguisher 

Halon-1301 10.0 35.0 

Sub-Total 35.0 
r· 
J. Sol VPllt::; Degre<tsi11g C<t1·bon 1.1 105.G 

Industrial tetrachloride 
Cleaning etc 

Methylene 0.1 25.4 
Chloro[or;n 

Sub-Total Ul.O 

·rOTAL 1,157.1 -
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These ODSs were utilized in the following sectors according to 

the stated applications: 

li) Domestic Refrigeration 

About 386 ODP tonnes of CFC-12, representing aboat 33.4% of 

total national ODS consumption in 1994 was utilized as 

refrigerants and for servicing and maintenance_of refrig_erators 

in ~he 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 ref riger~tors 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 COHSUHPTIOH :IH ODP FAC'l'OR COHSOJIPTIOH IR 
BY THE llOHTREAL METRIC 'l'OIDIES ODP 'l'ONHES 
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 99'., 991.1 

GROUP II ANNEXE A 

Halon 1211 - 3.0 -
H.:llon 1301 3.5 10.0 35.0 

Sue:>-Total 3.5 35.0 

GROUP I ANNEX B - 1.0 -
Sub-Total - -

GROUP II ANNEX B 

Carbon tet r.:i.chlor ide 96.0 1.1 105.6 

Sub-Total 96.0 105.6 

lJROUP III ANNEX B 

1, 1, 1 -trichloromP.thane 254.0 0.1 25.4 

Sub-Total l5,.0 l5., 

TOTAL 1,3'7.9 1,157.1 
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FIG. 3.1: 1994 ODS CONSUMPTION BY SECTOR AND B\' TYPES (IN ODP TONNES) 
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(ii) Comnlf:!rcial and Industt·ial R•_~frigerat ion 

In this sector, CFCs are utilized as refrigerant and for system 

flushing. In 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 tile sector .is a refrigerant. In 1994, about 4.9 

ODP tonnes_ of CFC-115 was utilized for this purpose. CFC-11 

amoun•:ing to about 6. 70 ODP tonnes was used in the sector for 

:system flushing. Some amount of HCFC-22 was also utilized for 

this pilrpose. Controlled ODS consumption in this sector as a 

percentc:tge of national total in 1994 was about 1.3%. 

(iii) Air-Conditioning 

For the domestic and c::munercial air-conditioning sub-sectors, 

about 13.2 ODP tonnes of CFC-12 and 5.2 ODP tonnes of CFC-11 

wa:.; utili-;:ed cl:.; refrigerant and parl of lhe quoted quantity of 

CFC-i2 was used for system flushing in 1994. Total controlled 

ODS 11:.;ed in this sub-sector as a percentclge of national total 

in 1994 amounted to about 1.6%. CFC-12 i:; the most popular CFC 

con:.;umed in the mobile air-conditioning sub-sector in 1994. 

Duri.ng this year total CFC-12 consumed in this·sub-sector as 

1:efriuerant and for servicing and 111.:iintcnance of mobile air

conditioncrs .:unounted co about 355.5 ODP tonne~.;. This 

~ ~ repre:..;entcd about 30. 7% of national controlled ODS consumption. 

(iv) Fo~m Lilowinq 

/\bout 99 ODP t0nnes of CFC-11 was utilized for blowing of 

llexible foam J.n the manufacture of pillows, mattresses etc. 

in 1994. This represented about 8. 6% of controlled ODS 

consumption i11 the country during that year. 
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CH..>11 ..iuu L'fl..'.-1:.! 111 the compo:s.ite mixture of ci-~c-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 utilized 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 in Table 3. 6, controlled ODS consumption declined 

between 1991 and 1994 at an average annual rate of about 11.5%. 

In term:; of substance mix, CFC-11 utilization recorqed the 

highe~;t .ivcrage unnu.il decl inc of about 26. 2% during the period 

1~91-1994, while the decline in use of CFC-12 averaged only about 

8.11> per annum. (See Figures 3.3 and 3.4) It has been 

concluded that the net decrease over this period in controlled 

sub:::;tance utilization in the country can be majorly attributed 

to the shift by foam manufacturers from CFC-11 to other 

sub~titutes. Many foam industries, especially those that were 

co~nissioncd around 1992 built syst~m~ that utilized 

methyl chloride 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·.'t 991-1994 

II SUBSTANCE 1991 1992 1993 1994 

i Metric COP '!'. Metric COP "· Metric COP "· Metric COP % 
I Tonnes Tonnes Tonnes Tonnes Tonnea 

j CFC· 11 530.4 530.4 30.0 332.2. 332.2 25.0. 269.9 269.9 22.9 206.7 206.7 17.5 
(30.6) (25.7) (23.4) (17.7) 

CFC· 12 1,044.6 1.~·44.6 59.1 789.2 789.2 59.3 714.2 714.2 60.6 772.3 772.3 65.4 
; (E0.3) (61.6) (61.S) (S?.7) 

Ci=C-114 0.0 0.0 0.0 1.0 1.0 0.1 7.2 7.2 0.6 7.2 7.2 0.6 
(0.0) (0.1) (0.6) (0.6) 

CFC· 115 15.3 92 0.5 9.8 5.9 0.4 8.8 5.3 0.4 8.2 4.9 0.4 
(0.5) (0.5) (0.5) (0.4) 

HCFC • 22 690.0 34.5 0.2 980.0 49.0 3.7 508.0 25.4 2.2 485.9 24.3 2.1 
H (-) (·) 

HAL.ON· 1211 1.3 3.9 0.2 1.2 3.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 
(0.2) (0.3) (0.0) (0.0) 

HALON· 1301 3.0 30.0 1.7 3.1 31.0 2.3 3.3 33.0 2.8 3.5 35.0 30 
I (1.7) (2.4) (2.9) (3.0) 

l Caibon T elracllloride 84.9 S3.4 5.3 86.6 95.3 7.2 91.2 100.3 8.5 96.0 105.6 8.9 
(5.4) (7.4) (3.7i (S.1) 

1, 1, 1 T richlcroethane 220.0 22.0 1.2 229.2 22.9 1.7 241.3 24.1 2.0 254.0 25.4 2.1 
11.3) (1.8) (2.1) (2.2)' 

Total w~hcut HCFC.22 1,899.5 1,733.5 100.0 1,452.3 1,281.1 100.0 1,335.9 1, 154.0 100.0 1,347.9 1,157.1 100.0 

TctaJ w:th HCFC·22 2,589.5 1,768.0 100% 2,432.3 1,330.1 100.0 1,843.9 1,179.4 100.0 1,833.8 1,181.4 100.0 

.. 

NOTE: The numbers in brackets are the 'Ya of the controlled substances i.e. without A-22. 
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1-lG. 3.JA: lll~TORICAL ODS CONSUMPTION BY TYPE (IN ODP TONNF.S) 

1600 

1400 . 

1200 

1000 

800 . 

600 

400 

200 

0 
1991 1992 

§§! CFC-12 
111111 CFC-114 

YEAR 
1993 

Im CFC-11 
ill] CFC-115 

1994 

FIG. 3.JH: lll~TORICAL ODS CONSUMPTION UY TYPE (IN ODP TONNF..S) 

160 

160 

140 

120 

100 . 

00 ... 

60 . 

40 

20 

1991 1992 
YEAR 

~ CTC 
B Methyl Chloroform 

------- . ----·-=--~ 
~-=-
___ 
4=-= 
-==::-:·.~4-: 

1993 

• Halon-1301 
D Halon-1211 

1994 

-------

3:5 



io"IG. 3.4: HISTORICAL ODS CONSUMPTION HY TYPE IN TUE RD"'RIGERATION 
AND AIKCONDITIONING SECTOR (IN ODP TONN•:S> 
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programs with completion target dates. It was also documented 

from our survey that Mouka Ltd, af lexible foam manufacturing 

company has even gone a step further by shifting first to the use 

of methylene chloride and more recently Lo 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 

intern.:ttional 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 

Lhe u:;e of HCFC-22, which is a tr.:lnsitional substance grew during 

the period 1991-1992, probably in response to its lower ozone 

depletion potential, recorded a signif ic.:int downturn in use 

between 1992 - 1993 as a ~esult of wor;:;ening economic situation, 

ond ~;t,:ibilized ill later years. 
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3.4 FORECAST OF ODS CONSUMPTION IN NIGE.RIA 1994 - 2010 

3.4.1 Factors Determining Demand for ODS 

In order to be aole to assess the relative structural change of 

ODS consumption in Nigeria, especially in reaction to the 

Montreal Protocol, it is necessary to forecast ODS demand up to 

the ye.:i.r 201.0 a::> if the Montreal Protocol did not exist. As 

such, we have assumed in the estimation of this unconstrained 

demand that; ODSs are not regulated; and unconstrained quantities 

of c.he controlled substances are imported into the country at 

current prices throughout the period. 

The demand for ODSs is derived from the demand for products that 

·.::ont<lin or are ma.de with ODSs, and from the need for servicing 

and topping up oE re:l:rigerators, deep freezers air-conditioning 

and fire fighting equipment. The dem.:rnd for these in turn depend 

on several factors among which the key orn~s include: population 

growth rate; income growth rate; expected specific sector growth 

r.1te::; market ::.1turation of consumer goocls e.g. ref ri.gerators, 

aerosols elc. in the present market; service needs and standards 

etc. These f.::.ctors combine with eL1ch othm: to ·determine the 

evolution of the structure of the act i vi t.i.e:; of the ODS end-use 

sector:s, which in turn determines the amount of ODSs that could 

have been consun~d during these future yeilrs if no constraint on 

utilization exist. 

P.[Jurl trom the::;c fc1ctors which an:: internul to Nigeria, some 

factot :_; which c1re external are also expected to af feet the 

uncon:.;traincd d1.'m.ind. The crucial on•~s among these include; the 

1~volut. it)n oL pi:ln:?:-; of ODS i11 th1~ inl1~rn.itio11..:il market durillg the 

period; .is well as the availability of .:ilternative technology 

utilizing non - ODS3 and/or non - controlled substances. 



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 re~ults 
of forecast of unconstrained demand for ODS by sector and by 

subst3nce respectively. The forecasted unconstrained ODS 

cu11:::u111pl ion by ::cc:toc iJ illust 1:..:1ted i11 fiuuuxl 3. 5 while t.i.gure 

3.6 shows the forecast unconstrained ODS consumption by type in 

the Airconditioning and Refrigerators. Brief elucidation of the 

t~nderlying assumptions for each c.f the ODS u.se sector3 is 
presented as follow: 

(a) Domestic Refrigeration and Deep Freezing 

In 1994, about 1. 81 million was the estimated population of 

domestic refriger..'ltors and deep freezers in the country. For the 

study period, 1995 - 2010, the following process of addition and 

subtroction is expected to govern the population of these stock 

of equipment from year to year. Domestic production of these 

ec1uip1w~nt will contribute additional :.;tock to existing ones in 

e.:ich of the years. The installed capacity for the 

m.jnufdcturing/a::.;::;1~mbly of these equipment stood at about 400, 000 

units by 1994. Most of these capacities are still in place and 

c.::in pl..:ty u very significant role in domestic supply if the 

economic .:itmo::;ph1_.!n~ is right. We have therefore as::;umed that the 

unutilized c.Jpacity for domestic manufacture/assembly of these 

u11i Ls w i 1.1 pl.Jy d larger role in the suppl:,· mix in future yP.ars. 

It ha3 been assumed that 1995 - 2005 will represent a post -

reces;;ion period for this sector during which manufacture of new 

units will grow at an annual average of about 15%. This growth 

rL1tu i:..; 1~xpccted to stabilize to an c.innual average of about 10% 

durin~; the period 2006 - 2010. 

Irnport.:1t:i.on of these equipment either in b1:and new or slightly 

u:;1!d conditions (Tokunbo::;) i::; another historical supply modi.! in 

'I'h1.! mdjor actorJ in the i111por1ation of brand new 
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domestic refrigerators and freezers into Nigeria in recent years 

were the manufacturers of the equipment in Nigeria. Our $Urvey 

showed that mafly of them had stopped this import business· b}-· 1994 

because it was uncompetitive compare to the •Tokunbos• which 'Y"as 

coming in large quantities. Many of the manufacturers we 

discu:::sed with informed us of their preference to rescucitate 

their manufacturing capacities rather than rely on imports. They 

also informeq 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 the:.;..:: back9round, we have made the tollowing Jssumptions: 

the recent tightening up of import:..; will lead to an average 

annual growth of 5% in the import of •Tokunbos• betw~en 1994 -

2000. Dcliberati::? policy will be implemented to control import 

of thc~_a..! used equipment in subsequent years, leading to an annual 

average decrease of about 25% and so·:, between 2001 - 2005, and 

2006 - 2010 respectively. It is expected that as a consequence 

of th" Montreal Protocol, Countries in Europe and America which 

are the basic sources of the imports of ·rokunbos will cease the 

p:..:oduct ion of oo;_; based equipment. by 1st of .January 1996. Given 

that equipment lifetime is between 10 - 15 ye,:irs, then •Tokunbos• 

th,:it will be cJvailable from about 20J6 will be ones that have 

p •. l:;sed their '.!:..;c(ul lifetime. It has therefore been assumed that 

appropriate national policy will be put in pl.:ice to b.:in or reduce 

tiHJ j mportution of these equipment. 

We h .. :ive al::;o aJ:;umed that given the preference of major equipment 

111.muf.1ctureL·s in Nigeria to upgrnde their production c.:ip.lC:i ties, 

tll'3Y wi .11 not 1:11•1age in substantial 11cw equipment import:;. As 

u L·e:;ult, we as:;umed that between 19911 - 1995 there will be a 50% 

dc)cn:cJ~;e in i111pnrt::; of new equipment, 9075 for 1996, and for 

:_;ubscqucnt year::;, we h.::ive assumed thuL new equipment import:; wi 11 

be froz<~n cJt the ;:ero level. For domc:;tic manufacturing of these 

cq11ipm1:nt, we 11.:ive .:issumed tllat CFC-L~ th.at will be rcqui1ed to 

cli.11«11: ::;uch cq11 i pmcnt wi 11 c.ivcrage ,1l>out 0. 3 Kg/unit. It has 
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furthet· been assumed that refrigerators/deep freezers need to 

undergo recharging once in 5 years, a·:; such 20% of equipment were 

cls~:;umed 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 bc required for fo.:im blowing during the 

lll.lnufacture of foam insulators for new E:quipment. 

(b) C• •1111npr·r.i.a I .-ind Indust ri.1 l Hcfri <p·r<'lt ion 

(iJ Cold Stores (6 - 36 TR) 

We h~1vc e:..;Limatcd that the popuL1tio11 of the· stock of this 

r.:rnge of Cold Stores in Nigeri<i by 1994 was about 830 

units. It has been assumed in the development of the 

lllll:onstrained demand fot· ODS th.:it between 1994 - 2000, the 

average annual growth of this stock of equipment will 

follow the real GDP growth of 4.5%, while for the period 

2001 - 2010 the growth is expected to average annually 

about 5.0%. For this range of equipment, it has further 

been assumed that evei.y year, about 1 % of the total 

population will be scrapped. Furthermore, about 7.2 Kg of 

CFC-12 and 540 Kg of CFC-11 will b•.:: required for the 

n~nufacture of each new units. It ha: also been assumed 

th.:it: 9% ol all equipment in a year will have compressor 

f.:i ilure, the repair of which will require 7. 5 Kg/unit of 

CFC-12; 5% of total population of equipment will suffer 

refrigerant leakages each year requiring that .:ibout 11.2 Kg 

ot 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 

I. u c this pu i:po:.;e. 

(ii) Cnlcl ~;tores (50 - 100 TR) 

'!'here were 

Higeria 1n 

206 unit::; of 

1994. For 

thi::; range ot Cold Stores in 

the p11rpo::;e of estimating the 

1111co11::.;trai111!d demand for ODG, we have m.:ide Lile following 
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-.:;~;umption:_;: the popul.:1tion of these L·quipment will grow at 

d rute cquLi l to the gener<ll GDP growth rate i. e 4. sz. per 

u.nnum bet:w'C!cn 1995 - 2000 and 5. 1)% between 2001 - 2010; 1% 

of total population of equipment will he scraJ_Jped each 

year; 21.6 Kg of CFC-12 will be n8eded to charge each unit 

of newly mu.nufactured equipment; 9% of all such equipment 

will experience compressor failure 13ach year, requiring 

about 22. 5 Kg/unit of CFC-12 for recharging_; about 5% of 

total equipment population will experience refrigerant 

lr~L!ka<)e e.:ich year, requiring about 3:\. 7 Kg/unit of CFC-12 

Lur t·ech<ir~1ing; while all existing and functioning 

1:quipment e.:wh year will require ._ibout 23 .8 Kg of CFC--12 to 

top-up each unit; about 540 Kg of CFC-11 will also be 

required during the m.:muf.:icturinu of cJ.ch new units. 

(iii) Hi:~ f 1·iqer.:1 ted Ti-uck:3 

We~ have c:;timated the total population of refrigerated 

truck::; in Nigeria in 1994 to be about 533 unit::;. It has 

berm assumed that during the period 1994 2010, this 

li"Pulation will grow at a rate equal to the general GDP 

qrowth r.:ite of 4. 5% p. a between 1994 - 2000, and 5. OZ. p. a 

lwtwcen 2001 - 2010. It h.:is further been a::;sumcd th.:1l: 1% 

ol: totc::.11 population of these equipment wil_l be scr.:apped 

<:\lch year; ,1bout 5.3 Kg of CFC-12 will be required for 

clk1rging eL1ch new equj pmcnt; 9% of al I. :;uch equipment in a 

yc:Lir will l:.ive compressor failurr.} and will require .:about 

•,.~, KcJ of CFC-12 to recharge 1~,1ch unit; 5% c-.( all such 

1!qui.pmcnt wi.11 suffe1: rc(riger.:rnt le:cikage in a year, 

requicinc:J .lb•1ut 8.3 Kg/u11it of CFC-12 [or rcchLii:<Jing; while 

,d J tlw cquj pment will require about 5. 8 Kg of CFC-1~ for 

t.nppinu up cdch unit. 

(c) flflm1~:;1·_ i c· .i111l Co111111<-.rci.i l Ai 1-condil i_oninq 

/\:; point 1~d out in an c.:irli.cr ~•cc:tion, cqu.i.pmc:nt type~; in 

I.Iii:_; :;cctor include: room aircnnditi.oner~_;, split unit:;, 
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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 in 

the country now is for installation of reciprocating 

chiller::;, which are easier to maintain and more flexible to 

operate th,:m the centrifugal tyµe. 'l'herefore in order to 

estimate future ODS demand for the unconstrained scen.:irio, 

we have assumed that no new centrifugal chillers will be 

brought into service in NigeriLl during the period 1995-

2010. All new installations will be reciprocating chillers 

und other emerging ODS free technologi€:s. Furthermore, 

starting from 1996, an average of 3 of the existing 

centrifugal chillers will be scrapped each year. We have 

further a~sumed that; 40% of the centrifugal chillers in 

place use CFC-12 as the refrigerant and their servicing 

requirement is about 549 .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. 

(d) Mobile Ai rcnnditioning 

We have estim..ited 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 vehicles; imports of 

L1irc1"Jnditioned vehicles, new and fairly used (Tokunbos); 

rctrof ittinq of existing non- AC car~; with airconditioning 

::;ystcm:.;; and scrapping of aged vehicles. In order to 

<)enerate the unconstrained demand for ODS use during the 

period 1995-2010, we have made the following assumptions; 

dorne~tic production of vehicles will be frozen at the 1994 

levels of 14,000 units (minus VON) till 1997; about 85% of 

domc~;tic.::illy assembled vehicle:; are airconditioned; and 

~vcragc annual growth 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 averaqe annual rate of 10% 

between 1994-2010; 50% of all imported vehicles ccme in 

with airconditioners; 8% of airconditioned cars are 

scrapped annually; CFC-12 refrigerant charge requirement 

for new cars is about 2kg/unit; 1% of existing stock ot 

c~rs ~1ich are retrofitted with airconditioners require a 

charge of 1.62 Kg of CFC-12 per unit; each year, 15% of 

total population of airconditioned cars suffer refrigerant 

leakages requiring a rechilrge of 2 Kg of CFC-12 per units; 

l't has comprc0sor 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. 

( c) Foam SP-ct or 

It has been noted in an earlier section that flexible foam 

producers in Nigeria have consciously been substituting 

rnethyle:nc chloride as a blowing agent in place of CFC-11. 

'l'his i::; a reaction to the Montrcill Protocol awareness. In 

order to qenerate the unconstrained demand for· ODS in 

Nigcri11 during the period 1994-2010, w~ have made the 

following assumptions for this sector; use of CFC-11 in the 

production of flexible foam in Ni<Jcria will witness an 

dVCrage Jlll1Ual growth Of about 4. 5'6 .::ind 5. 0'~ during the 

p1_:riod::; 1994 2000 and 2001 2010 respectively; No 

:;11b~_;tituLion of CFC-11 to Methylene chloride will take 

place during t.hese periods; the 1994 base year con::;umption 

ot CFC-11 us a foum blowing aur.:nt ha~; been fixed .it the 

1991 lev<~l. in order to reduce the elfect of the shift that 

li.Jd alrec1dy taken place bctweeri 1991 - 1994. 

(f:) :;0lvents, /v~rn;;ols, and Fire E;..:tinrpii:;hinq J\qenu.; 

It hu~; been a~:>sumed that the u:;<! of ODS for Cuch of: the::;e 

dppliccltio11:.; in Nigeri.:i will gnM al the rate equ.:.il to the 



<]eneral GDP growth rate. This h..is been put at 4.5% p . ._i tor 

the period 1995 -2000, and 5.0% p.a for the period 2001 -

2010. For l'~erosols, 1991 has been used as _the base yedr of 

the forecast in order to reduce the effect of som~ of the 

:;hi ft to unstenched LPG that has already taken place. 

::>imilarly, it has been assumed that the halons will :;till 

be used as fire extinguishing agents throughout the period 

1994 - 2010. 

TABLE 3.7: ASSUMPTIONS FOR UNCONSTRAINMD ODS DEM.AUD FORJ~CAST 

FOR DOMESTIC REFRIGERATION AND DEEP FREEZING 

ODS APPLIC~TIONS GROW'l'll AND OTHER A~SUMPTION 

0 

f·k·w Equip111·~11t 

H·~fri9erant l.harge 

;;.,,rv icing 

0 N.:inuLlcture uf 
ln:rnl.:1tion Fo,1ms 

1. 

2. 

3. 

4. 

Uew Eguipm.,.nt M•rnuf,1ctur"' 

15't. averag°'! annu.11 growth 

lO't. averag•! annual growth 

Imnorts of "Tok11nt-,..-13• 

5% average annual growth 

25?. ave rag., annu.:il decreaz+? 

50% average annu .. 11 decrease 

New Eq11ipn1 .. nt Imports 

51)'!, aver.:1g·~ unnu.:1 l decrease 

90~ aver.:1g·~ annu . .il decrea3e 

No Imports 

51 ~veraqA annu~lly 
11---~~~~~~~~~~~-....1~~~~~-

( i) 
{ i i) 
( j ii) 

( j v) 

CFC-12 Hequir~ment for Charging New I::quip1111·nt: 
CFC-12 Hequirement ~or Recharginrr Old stock: 
l'···rc·~nt<1ge of: Total Equipment "n::lrnr1oing 
H···ch.u-ging .:11mually: 

300':}/unit 
1 Kg/unit 

20% 

PERIOD 

1994 - 2005 

2006 - 2010 

19.94 - 2000 

2001 - 2005 

;;006 - 2010 

1994 - 1995 

1996 

1997 - 2010 

19~14 - 2010 

C'FC-11 Hequi l 0m1mt for Fo.:im B; .-," c<J i II tfow 
1-:• 1u i f>m~·nt: 1.12 Kq/unit 
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QUESTIONNAIRE ON THE STUDY OH PHASE-OUT OF OZONE DE~LET:"'NG 

SUBSTl\NCES (ODS) - CHLOROFLUOROCARBONS (CFCs) AND OTHEfS 

QS-3 

1) DOES YOUR COMPANY SERVICE REFRIGERATION AND AIRCONDITIONING 

EQUIPMENT? ••....••.••..• IF YES, WHAT TYPES OF SERVl:CES DO YOU 
HENDER? 

[] IN-HOUSE SERVICE OF COMPANY'S EQUIPMENT 

[] SERVICE OF EQUIPMENT OTHER THAN COMPANY'S OWN 

[j MODILE SERVICE UNITS 

[] OTHERS (Specify) ..•.....•..........•.......•....••. 

2) WHA'r CATEGORY OF EQUIPMENT DO YOU SERVICE? Please t.~ck the 

appropriate box(es). 

[ ] DOMI-~STIC REFRIGERATORS AND DEEP FREEZERS 

f] COMMEHCI/\L AND INDUSTRIAL REFHIGER/\'l'ORS (e.g. COLD STORES, 

REFRIGERATED TRUCKS) 

f] DOMESTIC /\HD COMMERCIAL AIRCONDITIONERS 

[] MODILE (OR CAR) AIRCONDITIONERS 

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

4) PLEASE GIVE THE PERCENTAGES OF THE DIFFERENT TY .-:>ES OF 

~;ERVICJ·:/REPAIRS CARIUED OU'l' DY iOUR FIRM; RATE OF RECHARGING WITH 

HEFIUGERANTS AND THE FREQUENCY OF EACH 'fYPE OF FAILURE ?OR THE 

OIFl"ERENT EQUIPMENT. 
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(a) DOMESTIC REFRIGERATORS AND DEEP FREEZERS 

TYl'E PERCENTAGE RECHARGING FREQUENC"l 

RATE 

TOPPING UP 

LEAKAGE 

COMPRESSOR FAILURE 

OTHERS (Specify) 
.................. 
. . . . . . . . . . . . . . . . . . 

(b) COMMERCIAL AND INDUS'fRIAL REFRIGERATORS 

TYPE PERCENTAGE RECHARGING FREQUENC'! 

RATE 

TOPPING UP 

LEAKAGE 

COMPirnSSOR FAILIJRE 

OTHERS (Specify) 

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

. . . . . . . . . . . . . . . . . . 
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(c) DOMESTIC ANO COMMERCIAL AIRCONDITIONEns 

TYPE PERCENTAGE RECHARGING FREQUENC-:.' 

RATE 

TOPPING UP 

LEAKAGE 

COMPRESSOR FAILURE 
·-

OTHERS (Specify) 

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

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

(d) MOBILE (OR CAR) AIRCONDITIONERS 

1'YPE PERCENTAGE RECHARGING FREQUENC-_' 

RA'l'E 

'l'OPPING llP 

LEAKAGE 

COMPUESSOR FAILURE 

OTHERS ( !";pecify) 

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

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

5) WllA'l' IS 'l'llE PEHCENT WASTAGE IN THE RECHARGING THE DH'I•'ERENT 

TYPES OF EQUIPMENT WITH REFRIGERANTS SINCE 1990? 

(a) DOMESTIC REFRIGERATORS AND DEEP FREEZERS 

(b) COMMERCIAL AND INDUSTRIAL REFRIGERATORS 

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

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

(c) DOMES~IC AND COMMERCIAL AIRCONDITIONERS 

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

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

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

(d) MOBILE (OR CAR) AIRCONDITIONERS 

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

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

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

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

Ii.ii·~ 
?.a) 

(a) DOMESTIC REl"RIGERATORS AND DEEP FREEZERS 

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

(b) COMMERCIAL AND INDUSTRIAL REFRIGERATORS 

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

(c) DOMESTIC AND COMMERCIAL AIRCONDITIONERS 

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

(d) MOBILE (OR CAR) AIRCONDITIONERS 

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

WHICH CHEMICALS DO YOU USE FOR LEAK TESTING? ..•..........•. 

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

7b) WllICll CHEMICALS DO YOU USE FOR FLUSHING? ..............•.... 

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

4 

EE 



7c) WHAT QUANTITY OF 'l'HESE CHEMICALS DO YOU USE: 

(i) FLUSHING ••••••••••••••••••••••••••••••••••••••••••• 

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

~1a·1' (ii) LEAK TESTING ••••••••••••••••••••••••••••••••••••••• 

8) WHAT ARE YOUR SOURCES OF REFRIGERANTS PURCHASE (LOCAL/IMPC:JTED)? 

Give Names of Company & Country . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

9) ARE YOU AWARE OF THE EFFECTS OF REFRIGERANTS (CFCs AND RELATED 

CHEMICALS) ON OZONE LAYER AND THE MONTREAL PROTOCOL PLAN TC PHASE 

THEM OUT? IF YES, SINCE WHEN? 

10) WHAT ARE YOUR COMPANY'S PLANS IN RESPONSI: TO THE PHASE-OUT 

PROGRAMME? ••••••••••••••••••••••••••.•••••••••••••••••••.••••• 

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

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

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

11) DOES YOUR ORCANISATION CARRY OUT ANY RECOVERY /RECYCLING 0F 

REFRIGE~N'l'S? GIVE DETAILS OF THE TIME IT STARTED, EQUIPMENT, AND 

QUAN'l'I1'Y RECOVEIU:D PER YEAR • 

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

. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ' ............... . 
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QUESTIONNAIRE O~ THE STUDY ON PHASE-OUT OF OZONE DEPLETING 

SUBSTANCES (ODS) - CHLOROFLUOROCARBONS (CFC.J!.l.AND OTHERS 

QS-4 

Please kindly provide answer to the follmdng questions: 

2) 

3) . 

ll i\ME AND /,omms~; l) F COMPANY: •....•••..•••••••••.••.•.••.• - ••.••. 

................................................................. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4 ...................... .. 

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

NAME OF CONTACT PEHSON AND POSITION: •••••••••••••••••••••••••••• 

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

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

TICK '.rllE MANUFACTURING PROCESS CARRIED OU'!' IN YOUH COMPM!Y 

( J PLASTIC FOAMS (POLYURE'rlfl\NE, RIGID POLYURETHANE 

POI.YS'fYHENI~) 

[ J AEl\OSOLS 

OR 

FILLING ( PES'l'ICitJE[;, HOUSEHOLD PRODUC'f S 
COSME'rICS/IJODY DEODOHANTS) 

[) MANUF'ACTUR l llG PROCESS Rr·:QUIIUNG THE USE OF SOI ... V.EN1'!; 

l) FIHE EXTINl.IJlSllERS 

I 4) PLI-:M;E 'J'ICK 'l'HE l\PPI.ICABLE 005 (e.g. CFCs, ETC} IN lJ!";E Iii YOUR 

P1mc1:;,s OPERATION:; 

I 
I 

[ ) CFC 12/11 MIXTURE ( ) HALON 1301 
( 1 CFC 12/114 MCXTURE ( J HALON 1211 
[ J CCJ.1 [ J CFC 113 
[ ] ME'l'llY /CHLROFOHM (CH3CCT 3 ) r J 0 'I' H E R s L I S T , 

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

5) WHAT IS YOUR IN~;1'J\f_.LF:D CAPACITY? 

................................................ '\ ........... . 

·'· ,. 

..,~. 

~ .. • 
1 
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6) WHAT HAS BEEN YOUI~ I .WDUCTION FIGURES FROM 1990 - J9<J.l :' 

- -

YEAR QUAN'l'I'l'Y (IN KG) 
,_ 

1990 

1991 

1992 

1993 

1994 
-

~· ~ GIVE 'l'llE QUANTITY BY TYPE OF ODS USED FROM 1990 - 1994 • 
.... 

•. 
~ 

TYPE OF 1990 1991 1992 1993 1994 

ODS/GOODS 

1. ......... 
. . . . . . . . . 

gms/unit 

2. . ........ 
. . . . . . . . . 
gms/~mit. 

) . . ........ 
. . . . . . . . . 
gms/unit 

4. . ........ 
. . . . . . . . . 
gms/unit l 

8) WHJ\'l' J\HE THE SOUIWES OF YOUR SUPPLY FOH ODS? Gi vc Company and 

Country. 

"·· ......................................................... ~ .... 
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9) 

10) 

12) 

WHAT IS YOUR COHPANY•-s HARKt."'T CAPTURE IN YOUR LINE OF BUSINESS? 

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

WHO ARI:: YOUR COMPI:."'T l TORS WHO MAKE USE OF THE SAME PROCESS 

(UTILIZING ODS) - GIVE NAME & ADORES!; 

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

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

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

DO YOUR HAVE Af?FILATION Wl'l'll ANY FOUEIGN COMPANY? IF YE!:.;, GIVE 

NAME OF COMPANY AND COU~TRY. 

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

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

IS YOUR COMPANY AWARE OF TilE OZONE DEPLE'rING PROPERTIES (OR THE 

NEGN!'IVE ENVIRONMENTAL EFFECTS) OF CFCs AND RELATED CHEMICALS? 
IF YES, HOW LONG AGO? 

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

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

13) WHAT ARE YOUR COMPANY'S PLANS IN nESPONSE 'l'O THE PHASE-OU'!' 

PROGR/\MM E? ••••••••••••••••••••••••••.•••••••••••••••••••••.••• 

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,. .............. . 

14) WHAT ARE 'l'llE PLANS OF YOUR AFFILIA'l'E IN HESPONSE TO THE PHASE-OUT 

PROGRAMME, I? DIFFEREN'r FROM 'rllA'l' ABOVE? 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " .................. . 

15) IS 'fHEHE /\t.'Y PHASE-OUT PLAN BY YOUH UMI.H:LLA ASSOCIA'l'ION/ BODY? 

.. 

. . . . . . . . . . . .. " ... " .......................................... . 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; .. " ..... . 

3 
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l~·" WHAT Al~E 'l'HE COST lMPLICATION.S OF YOU!~ l'LAN ON 'l'llE l'IWDUCT~? 
tC.C.I? .. , 

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

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

17) ARE YOU OF THE OPINION 'fHAT CFCS SHOULD BE PHASED-OU'!' GUAOUALLY 

BEFORE THE YEAR 2010 OR WAIT UN'PIL 'l'llE YEAR 2010? PLEASE 

EXPANTIATE YOUH VIEW ••••••••••••••••.•••••••••.••••••.••...•• 

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

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

.............................................................. 
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APPENDIXD 

COST FOR RETROFITTING OF: THERMOCOOL ENGINEERING COMPANY LTD. AND 

KOLINTON INDUSTRIES LTD. 
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i /lr•:J.f ( lffiL·,,:- 25. ABIMUOLA STHEET. ISOLO 1;mu:a1 'IAL ES r ATE. ISC>l.O Ll\GOS r •lGERIA. 
. I 

.I I Teh:x No - li.J75 i .llll EC flG 
• t Cal.Jle Alltllc:.:;. Kol.It HECll LAGOS 

8.111lc r'!f s: 
SAVANNJ\11 UANK OF rl!GLBIA PLC. 

I'. 0. Uox 2317 l111I""· 

PL•:,;J/ Address: 
Pr.~ u. 1060. 
[bu't! - Mclla. 
L.i!r :; - fliycria 

. l fcll.•phonr. ~:21::::. ~2.1482, 52J·l94,6fJlJI05. 

: fa '""' 52J·l'.l·I. {)(j()IU'J UNITED llAflK FOB ,\m:cA Pll . 
53, ldt11rn1uho Avo:mre. l ·'!I"'" ' 

' _, 

'! 

' ' . ' 
I 

. l 

Our He!. Your Hcf 

7th .lune, IYYS. 

TO WllOH TT HAY CONC:lmN 

Dear Si1·, 

RE:o:~ONI~ m·:PJ.l-::1'ING SllUSTANCES PllASE-Olff STUDY 

The:.;c arc Lile analysi:; of our machine:; that need to be retrofited, 
wjth un.ile price and lotal amount. 

Dt·:scR J. PT I ON --- 1'Y UN IT PR I r.1·: TOTAL COST 

1. Low prc:;:;ure Cannon Foaming Machine 2 

2. Ch:i1·gi.nr. Board "EDWJ\IW' :; MJ\CllINE" 
e:-;timated 
total cost 
$800,000.00 

). Edward V:11·11um Pump 20 

1,. Ila lide l.L';t k De tee lo 1· 

-----~------- --------+-------'--

N. II Tt·:CllNlC:J\I, Dl~TJ\ 11.S OF TllE SllORT COMING!-i OF OUR MJ\ClllNl~S Will Cll NECESSITATED 
'J'llEM TO BE RETOFITTED ARE J\S FOLLOWS. 

Tiii-: I.OW l'IU·:!;smm CANNON FOAMING MJ\CllJ NE 

Till-: Clll·:MICAl.S llSlm: 

IWWAl~I> V ACllllM PlJMI': 

l'olyol MOI.,with IU I ga!;, tltc ga!;kct/KJL!; of the pump will 
lie ;iffcctl'd due to dcnid ty clta11ge from 32 to )(1 kg/M3 • 

New Tanks which 11111:;t be pres!rnri!;e<l wilJ be needed and 
L he mixing !;hem 1.d lie done in t ltc I.inc by ;1 EASY FROTH UN l'f. 

The materials with olh; at ester b;we j~; neede for vacuum 
"per;1tion. 
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CHARGING BOARD 

llILIDI~ LEAK Dln'ECTOR 

•.••. /2 

The charging Machines use Rl2 and R22. The charge of 
gas will necessitate new type of drier. 

Should be able to defect leakag of the new gas. 

We would apprlcate any further assistance. 

Yours faithfully, 

.. -,~::::-:---..... 
~ ~--··~t·~u u m:iQ.,, _ /, .. ... ' ,., ~~ .,, . 

. '·"'-·\: -· · ... . /,, . ., I 
''/'' .... ;.·r- I : ~·, 
( -i.c:'/ . . \. I ~- - ,,_ " ................ . 
\\"~;. Jr'tn zing Director ,~ ': 
\'~v - ~ 

:;.• -t'.~ :""·· , .. ,,,.. .. , .~~-.. "''/.' --- \ , ., . . ;:.-, ·. 'r· :• T':'.. -..... . f' . ··' 



--------·--- --· -
a•c l'IL·tst: - our 

C,1 />11:·11~ /J\T'HS1iUHNT ES11,lL1TE 

l. FOAl\HN<: PLANT 

(a) lkfrigt:r:1t1•n Cnhim;.l 

( 1 ) M·>dily Carousel No I to be able to Jo bl)th TEC ;mJ NIID models ( US$ 250,000). 
( ii ) Thc1e is pcdcrem;e in loaming TEC models in t11e" batll" po'>ilion like t11e NltlYs. 
( iii) Purdrn:;e of ') ••lwniniwn adjustable plugs ( indu:;ive of one spare) that will be used lo 

foam all TEC models ( US$ 360, 000 ). 

t 1v) H.c~on:;trucl tl1c cabinet pre-foaming assy line Lu lead to Unit l Carou:;cl l US$ "i0,000 ). 

( h ) Fn·c.·1.l'r C:ahincls. 

( i ) Mu1.hl)· Canm:;cl No 2 lo be able lo fo<· .n licc1.~T cai:>111CL'i (US$ 150,000 ). 
( 1i ) For the foaming position lo be ~hanged from the ··bell·· lo lhc "bath .. pos:Lion 

mlditiunal w:;l will be necc:;sary lo cunvcrt t11<.: a:;scmbly procedure, ;i.:; well us :;1.1mc 
po:;~:iblc lot>li11g costs . T cntalive cstunatc at this stage ( US $ 200, 000 ). 

( 11: ) l\11d1a:;c tiv1.· alummium adjustable plugs ( including one spare) which will be able tn 
l\1;1rn the cum:nt F 251 , F 38 I as \\ell a:; rhe new F 151 models (US$ 20P., 000 ). 

( 1-.·) R<.:-con:;lrud the cabinet pie-foaming assembly !inc a1ound the Unit 2 C:~rvuscl 
(IJS $ 50, 000 ). 

( t· ) l>noro; :me I I ,icls 

( i ) :-~,, :;iuni licant change i:; ncce:;sary on the rcli ignalor d1Jor Carousel Nu 5 • apart lrom 
th~: in:;tal1.1tio11 of :;alcty equipment. 

( i1 ) To pr1Jdw.;c the tf<.:czcr lids un Caroi.1:;cl No ·I Will r<.:l1uir<.: t11c purd1;c;c oflwclvc 
:iiuminiun1 m·:;I:;, J\1ur for each model (indudinL'. one spare per mo<ld) (US$ 2..jO, 000 ). 

( 11 ) Fn;m1i11g ;\ l:id1i111·s 

( 1 ) Two I I ·It) nn,fom::; with one udJ1ti11nal head will hnv<.: lo be purd1a:;cJ to produce the 

do11r:; and I id:; ( lJS $ 360, 000 ) . 

(ii) Tlm.:e I ( IUU machines will be neclkd one on Carousd No 1 , one on Carousel No 2 
and 0111: :;p<u1· (US$ 570, 000 ). 



( c ) Cyclo -Pt·nt:mt· Storage and l\tlixing 

( i ) Underground pcnlanc storage tank complete with ventilating facili:ics ( US$ 60,000 ). 

(ii) Three mixing :;lalioll!j ( Carousel No. l , No. 2, Nos. 4 & 5 )(USS 210, 000 ). 

( g ) 1\1 isn·ll:nwous 

( i ) Gas dclcclion , V cnlilation and Exhau:;t System , Anti - Static Floor and Pipe 
installation . 

Four sets oflhc above for Carousels No 1 , 2 , 4 , and 5 ( us $ 600 ' 000 ). 

(ii) Water heater :;y:;tem and fire protection system ( us $ 70 ' 000 ). 

( h ) Gt>nl'rntors 

Two 320 KVA auto - start generators ( us $ 150 ' 000 ). 

FOAMING PLANT SUH-TOTAL : l 1 JS $ 3.54 mUljgg ), 



2. FINAL ASS1t:MHLY PRODI IC'TION 

:i) Vacuum Pumps 

Refrigerator /-.s'.;y ( 65 off ) 
Freezer .l\ssy ( 65 ->ff ) } TOTAL: ( 130 off) 

i) Replacement of aged vacuwn pwnps 
:") Rcfw-bislunc11t and conversion ofU1e rest 

b) Clmrgim.;: Uo:1rd~ 

( i ) Rcfrigcrat111s J\:.;sy Linc ( 2 off ) 
(ii ) Freezers Assy Linc ( 2 off ) 

c) J lf•'C IU34:a L<'ak J>t'kctm"ll 

i) Rl~frigcrator /\ssl:mbly Linc 
ii) F1cczcr Assembly Linc 
iii) Q. C. Lal>orntu1y 

TOTAL 

( 1 off ) 
( 3 off) 
Ll_mU 

7 off 

d) (). C. I .aboralory Te~ting J•:C1uipml'nt 

To be able lo tc:;t our range of products . 

c) U 12 Collt·dion SC:1tiom; 

i) Refrigerator A<;:;y Linc 
ii) hcczcr A!;:;y Linc 
iii) Q.C. Labural1J1y 

TOTAL 

( 2 off) 
( 2 off ) 

_(l_gJIJ 
5 off 

f) I lclium I A'aio: Detectors 

i) Refrigerator A:;:;y Linc ( 1 off ) 
ii) F1cc:1.cr As:;y Linc ~~l.L.J 

TOTAL 2 off 

f) H 134a nt>cyding and ikcfairn Unit 

( 65 off) 
( 65 off ) 

$260, 000 
s 65 ,000 

s 70 '000 
$ 70, 000 

$ 70 '000 

$ 40 '000 

s 30' 000 

$ 14'1 '000 

$ 65, 000 

r.0 l•'INJ\L AS~WMBLY Pl~ODI IC.TION SI Jg -TOTAL: OJS $ 0,81 mj"im&l 



3. AVH:R - SALl4'S SF.RVICJ<: l~Qllll-'~1ENT 

n ) Portuhlc fl:vnt·uution and Charging Donni~ 

Fifteen units ( To cover thirteen depots and h:ive two spare) $ 45. 000 

b ) n 12 Portnhk lkco\'cry Unit!t 

'Illirty unit:; ( two per depot and 4 spare) s 90. 000 

c) I{ 13411 Portable lcnk Ddcctor~ 

Thirty unit:; ( lwo per depot and 4 spa1e) $ 15 ,000 

US $ 0. 15 mllljYJl 
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1. UNEP (1989) - Technical Progress On Pr,.tecting the Ozone Layer (Refrigeration, Air Conditioning and 
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Deplete the Ozone La1er). 
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4. UNEPIE/PAC (1992) - Protecting the Ozone Layer (Vol. 2: Solvents, Coatings and Adhesives.) 
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6. Ministry of Environment Protection, National Resources and 

Forestry (1992) - National Strategy for the Proteetion of the lithosphere. 
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di!:iposal of Refrigerant Gases and Related materials in Africa. 
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10. Egyptian Environment Affairs Agency/United States Environmental Protection AgPncy (1990) ·Cost to Egypt 

of Protecting the Stratospheric Ozone Layer 

1 ·1.World Bank (1992) - Montreal Protocol Sourcebook of Benchmark Unit Abatement 

Costs Policy Document 
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i\.iE'i'f l(ll}{ 'LOGY FRAi\IEWOI\f'~ FO!~ Ii\Ci '.E.\IE.'ff:\i. u;sT 
CAL Cl ;i,:\TH>:'\S 

(a i lm:icrncm;1I. _'.apilaLCus~ 

For Domc:--.ti-: Rcfri!_!crators and I ~.:cp Fn:Gers i\farml"aL!urin~ suhsr iiuling 
('!:( '-12 hy l :FC-134a and CFC-I I by cydi1rcnta11-.:: 

i\ ia11uiaLt11;-j .g (motor/compressor. rcfi ign;i;i1:g S) :;tc1H. 

tlh:111:• !Sf;:1 l. ;·11<1111in!! pfam plus tl·drnical ;::-.sistann. 
rc1r;:inii1!' ar:· 1 tcchnology lra11sfn/;:ssimil:1ii•111 cos(';. 

Si,.,· .. :-plan1 (for the whole country. hu1n_: 
c1111111l:tti,-c I· 1r 3 plams of v;trying s!1:cs) 
Thi~; 11·p:c;,· •is ahout 70% of the cxistinr 
cap;1ci1y whi ·h is for production or CFC-:n:. -d 
llll ii:-> 

I ik tilllc or ·quip111c11t 

(Thi:-. 1vas !'i".Cll in Mo111rcal l'ro;1:l·ol's docwi1c111 
":-;011n ·c h1 :n:. of I knd1m:11k U 11i1 /, ha1c111c111 Cost:" l 

------ S i J.~00.0C\I 

----- _\ilO.OilO u.:ir:-; 

------- ~; I ,OJ0.000 

h1r Fci;1111i111 i'lam used in Crnruncn.:i:tl and Lidu:-;tn:d l\d"ri1:cr.1iic:n 
S1tl1\1i1wi11:- 'FC-11 hy Cyclopi.:111;111c: 

h1;1111in1: l'l,::11 plus Technical Assistance. 
lfr1rai11 i11 !'. · i L'd111olot!Y Tra11skr/1\ssi111if;;i io.; 
C'u:-.is 

'_, :1 ,3 I ll,O. 'fl 

a I hi·. ·.•::I'; oli1;1111rd hy .1111l1iplyi11;~ lhl' capir:il 111-.[ f'y C!pit;d fl'l"m·. I) i 1•.'l(•r 1/j l/1i1 rJi •I. wh:·1. r 1. 
the 11·,:I :0.11< ial di·,c111111: r;1fc t2•,;. :I.\ u:;l'tf i11 1i1t· Ei•ypl I« :·ml a11 I :\ lo111rc;:i !'1111(;•~•1':; l·J..·011 ·:11, 

1\:, .- .·.:1wr11 1';11, ·I 1("1'"•1) :i11d I is !he ,:apll;il':; lik1irn1· c,1i1:il l·:··rown f;: . .-1q1 1·.-;::. 1·.-:11111af."·! ;; . O,P,;;: 

h \:11'·:·:'.l' •.;Jf1w w:I'. (··.;1111ar.·d .-.i11c~· !hr ar11111:il111·d tn:.:·. di .. 1:01 l;i I Iii(· J:i '. c;11\ lif.'1i11;c li:f11:.· 1;11 
y1·.11 .'II IO f( 11 f,. •h .')11·11.1rio·; ;111d 1111' .\alvaJ'.1' valw w;1·; :1dd1·•; !o 1111' :1111111:ili1<·d c11 .r :.,,- !hi' .... ,,, ": · · 

011 I •ol!i ·., 1·11:11 •• r;, ·i 11.- sah age value is ,-_ :; .'-. </(I 1 r)1 11·l1"·r·· S 1, lhl' f!Cl( 1·111:1:··· Pl v;1pll;il ,., , .. 
r:.11111:11<-.! 111 k 1.·..-111·1·1.:hfr oi1 salvare (h;1scd 1111 i•'1J1ai11i11:'. 1;:._·1i111c) .111d <' ;, 1li1111 i."i11.:I c;:pil:•: 



......... 

~~.Ilia:~~. si/.C o:· :-,L:iili1t1~ pl:n:~ i \:· 

d~•t·itr..:-st::.." :·._·frirc,·a~~·.-:: \\.·;r!~ 

:: : !iitlil l 

\ -! I.'.. I ! S 

· ~-1 .. P\:n.nd~i i·,~:- ~;:·.·;1;:~-:~, .\ 

·;~ .. ~~~'~.7:-i~ J r: 'r Sc:: .1~;;·io i ~ 

l11c1nt1t"!t1: l < · '!1ir:;: Costs Applies 011!y to il;1.. Dom<;til..'. Rdri~cr.iiur :111d D, .:p 
hc•.'.l<'! .: ;1ml !ht: Coillmcrcial and i 11du:'tri:• I Refr:.':.:i ali(lil St1b SlT:o;·:; 1:•;1 · 

;illd n::; i,1 \ti-»ik ,\ir-co11di1ioi:i11~: Sub-st.:·;,• 

r lk11d1111ark I l11il !'.li::lri1H· d 

This i:-. i •;n·d •n tht..: following: 
( 'h;!:·· size of c1:c - 12 
\;11: ·:"1~ vr111cd at each st:rvin'. 
.1:;1,. :·of :;n\'icc. i11 liklii": 

>!>!.I ;· (TC - 12 

: 'kn 1" · Si1.» 
( 'n:.: 1 ·: Cotll(ll't'.Ssor a11rl Oil 
t '(1:;1 1 lk:;icca111 
;--Ju11ii ··:of ;dri1~n;:1or-, 
.\11;111 .. I Op•.:r;1tio11al ~ ·,,:;h 

( )i I :.1·1 ill)'. I h-11cfits: 

(·,, ;11 :'('l;C' - 12 
.\111111;'1111f ( ·c:r' - L'. sav1·d 

; _;:..1i1·w oi l\c'..1irrr.11"r 

:\11i·1ii ·r ol 1drit'.Cf;1lrn:: ii1;1:111!':1\·1;,.1·1: 

1\11:111:ili1cd S;,•:i11gs of< 'H' i :'. 
. \;;;11d Savin;'.~ 

il:·;!S". 

" Ull/:~): 
~l. ~, l~~'/ll·:·: ·~ ·. ;1~. ,; 

';,.LI HI/rd.-::,·:-:;·, :r 

·;, i>.;-~ i/il·:·;·tf 1Yf;l1·~r 

_\i 1; }.(~~ ~~~/~·,·;1' 

,: . ! ~f \ .f H .t!} ! ·. ;· . I:! i''::: 

5( l'. l.r ;: l~ i/;. · :1 

I _;_::;1'.I >Ip:.·.: . 
,\ •. '·,:.:;_,(}/; ;,;.1' 

".L 



l11n1:1111.·111;il t >pcrational Prod11cii1 1
•: c11-.L ky; 

,\m111;il ~;.:,·iqgs llll CFC - 11 
-------- $ 2._~()·t.200 r.;L 

Thi·:•. ·a:: ,·si1:natnl hy ass11min~~ 1::;•i ii'·'· tll 
h· 1::11·-tilird :!ial of suhstilutinl-'.- <.TC - L: 
h': l li •' I_' 'a si11~c thl·rc will h_· !111 nn:i.: 

for thi11~::. Ii~ .. compressor. oil and 

d.-:,icc:111!. 

1\ddi11:! .'fl' .. for fn:ii!hl, ta-.cs. ,.h._ and fur I< turn 1 i1 i;1Y,·: ::;:•:n: ;«_,;· hi:~:1 
p1nhwc1 ;mi importer. 1he cost \\id h:(:1n;c· ah111: ::; _q;ji ~·r:ir~·r.:i11r. 

This\ o:-.t i:; ·ak:..'.:l ;is Yi' .. ;. or lilt: •."l!Sl .,;- i,::r.1li:tin.· ail t':\i:.:i;;:: i. .,.,. - l 2 ;n:;(·.~ 
.-u111\H\'.~.: ... 1. io 111:c-U-!;1 aml ;';;:: l·o.'i i. ~·m1;·~1;.-d i:: ;;;:· 11'.: .. s .. L·ti1·: ... 

::. ~,J_(l;jp;T 111111. I knee. incn:111: 1H;:l Cl):-;l uf pn•" uri1i~'. ii\lli ~ :;_.:; <~'.)::-.:· · 

- :~; Yi.7()/11i1it. 

~::;11c ;1:: th1'. im..:rc1111·ntal 'T'·:r;1l11:1,:d pn1dll\·li1:n 

:: I ·i.Y'/l'·i n ·.cra1or. 

l\•:tn :i11i;1; 1:a:; 11'.>l cmsidc1, d i11 :11is :'ui• :.1'L'.t<'r :~c, ;,u_;: :;v.: pot·,·11~i::! of< )l'Jl' 

s:1..-i:1"-; 1;·0111 thi:; co111wl 1m:a:;11r;.· i~; small. 

h'I ~ i,_,, iii- .\i:"vw1ditio11crs: 

I ·,;·t1\·i1111.11L '. l11il 1\l>ac1'.llll'.lll ( \1:.i:;" :111d 1:1· · :m: ::1r th:· ;,TL'( 
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APPENDIX G 

SPREADSHEET TABLES FOR UNCONSTRAINED, SCENARIOS A AND B AND INCREMENT Al COST 



DOMESTIC REFRIGERA.TORS & DEEP FREEZERS fUNCONSTRAINEO PROJECTIOP.f} 

I YEA.RI 19941 199s 1996 I 1991 1998 I 1999 2000 2001 I 2002 2003 2004 I 2005 2ooe 2001 200s 2009 2010 
I I I I : I I I I 
:.or,;.1_ NUl.15:?. or= Eau.?MEP\T m~i I 1 .806 i 1 S30 1 .ass i 1 .914 1 .97a, 2.05:) 12. 161 j 2.2as' 2 421 1 2 sn 27531 29701 3 219 3 490 3 788 4 111 4 481 

iNUM3:ROFNEWEOUIPM:'.NT(DOMESTIC?ROOUCTll 841 96 11ul 127 1461 168 193 2221 255 294 3381 .. 389 427 470 517 569 626 

iNU'-A3ER OF NEW :::OUIPMENT IM?O=tTED 1'0001 I 2 I 1 0 1 I 0 I 0 I 0 0 0 I 0 I 0 0 I 0 I 0 0 0 0 q_ 
:NUM3!:R OF S!:COND-HAND 11.'.?0RTED ('O:>o) I 29 I 30 I 31 I 33 I 35 I 36 I 39 I 29 I 2~ I 16 12 I 9 5 2 1 1 0 

!..:.aJa of Eguio S::a:>::>ed . j s ~;,I s ~•: s c::%1 s 00°.;.I s oo·,~1 s v:)%. 5.00% s ~;.: s 0:)%1 s.o~;, s :>:)•,;.I 5 0.'.)•,91 s 0:)% 5.09"10 5.00% 5 o~·. 5.00% 
1~UM3EROFEQUIPMENTWITH:)RAWN'SCRAP('O:xl)· ool 91i 931 96 991 103 10S 1141 121 129 1331 149 161 175 189 206.....__l?.!, 

:cFC-12 i~;;:i::l f:>r new e:i:.ii::i\ (T::,·mes) I 251 29 I 33 I 38 44 l 50 59 I 67: 77 88 101 I 117 128 141 155 171 1~ 
ic:=c-12 i•iK>d torexistinge.:..uip.)\Ton~~I I 361 i 3661 3731 393 3961 412 432 4571 4S4 515 ss2I 594 644 s9n 758 823 896 

i TOTAL cFc-12 I 385 395 406 I 421 439 ! 462 490 5241 561 604 6531 111 n2 839 ·113 ~94 1 os4 
CFC-11 (regd. for nf!w equip.) I 941 108 1241 1421 164 I 188 216 2~91 286 329 3781 435 I 479 527 579 t:l:l7 701 
1 I I I Ii I I I _ 
! TOTAL cFc I 480 I so2 530 I 563 603 i 651 101 n2 I 847 933 1 ol!.l...L.~!L 1 251 1 355 1 492 1 631 1 785 

I YEA.RI 1~ 1995 1996 1997 19981 1999 2000 2001 I 2002 2003 I 2004 2005 I 200fl 2007 · ?oosi ~I 20~ 
~- ~:r.a-rj G·:iwt'l =tale i I ~.51%. 4 5%1 4.5o.o! 4 5%1 4.5%1 4.5%1 5 ~·.! ~0% 5.oo,;. 5 o••I 5.o%i 5.0%1 5.~• 5.oo,J---w.. !5 ~• 
.A COLD STORES C6 • 36 TR\ i I I I I 
j N:.im~r of New lnstaliations I 10 I 10 11 11 121 12 ~3 14 14 1!5 16 17 17 18 19 20 21 
I Num~r or Egui:im;;mt Scra:::>o.1::! ( 1 % ol To:an s! 8 8 8 el 8 9 9! 9 9 DI 9 91 9 9 9 9 

[rO:ai ?opulallon of EquiJ!!!!!!: : 830 832 835 839 843 I 847 851 858 E\61 867 874 882 890 900 910 921 933 

lcFC-12 {rt'Qd. !or new eauiol CTonnesl • 7.2ka1unit 0.07 0.08 0.08 0.08 I 0.09 I 0.09 0.09 0.10 0.10 0.11 0.11 0.12 0.13 0.13 0.14 0.15 0.15 

lcFC-12 iriK>d l::>l' existinci eauio.) (Tonnes\· see note a & b. 165 1.65 1 66 1 67 1.671 1.68 1 69 1.70 1.71 1.72 1.74 1.75 1.n 1.79 1.81 1.83 1.85 

:·::FC· 1' '·e::i::l. f:>r :iew !!9UiQ l (To:i:ies) · s.:o;..:i'l.;'1:1 I 5 40 5641 5 so 6.16 i 6.44 i 6.73 7.03 7.3S, 7.i5 8.14 8.55 8.98 9.42 9.90 10.39 10.91 11.45 

:8. COLO STORES (50 • 100 TR> I I I I I 
.: . .:1 4 

_ _I 2! 22~ I 2 

- - 219 I 224 
,------t-

o. 09 I o:o9---ci'091 
1 31 1 32 133 

_Ml 2 26 2.3i' 

~ 

' 
• ....... - _ _l 



le. REFRIGERATED rs:tUCKS I I I 
I Num~ cl New lnstallatio:is I 111 111 12 I 13 13 14 14 15 16 17 

I Numt.ar of !:guioment S:r~:>ed ! 1% of Totall i sl51 51 6 6 6 6 6 e 6 

i T::':a! ?o:;.;.an:>:'\ of :g..1!o:na:'\t I 5l3 i 539 I 547 I 553 560 568 576 SSS 595 (."' 
lcFC-12 Ire:::! !or new eouiol (To1inesl · 5.351Wunit I o.06 0.06 I 0.06 I 0.07 0.07 0.07 0.08 0.08 0.08 Cu~ 

icFC-12 /•&ad. tor existi:i::i &::iuio l fTormes) I o.79 o.ao I 0.01 I 0.02 0.83 0.84 0.85 0.86 0.88 0.89 

I I I I I 

TOTAL C;:'C-12 (raod f:>r n?N &::iu!ol <To:i:iesi I 0.101 0.191 0.201 0.21 0.22 0.23 0.24 0.25 o.~s 0.28 

TnTAL CFC-12 r,~d f::>r exislin::i eouio l (To:-mes) I 3.66 3.681 3.7o I 3.72 375 3.77 3.80 3.83 3.86 3.90 

TOTAL CFC-12 I 3.85 3.87 I 3.90 I 3.93 3.96 4.00 4.04 4.08 4.13 4.18 

I TOTAL CFC-11 ~reqd. f~r new eauip.\ I 6.10 I 1.00 I 7.3~ I 7.64 7.99 8.34 8.72 9.16 9.61 10.09 

I 

' ' 
I 

I TOTAL CFC I 10.54 10.87111.21 I 11.57 11.95 12.34 12.76 13.24 13.74 14.27 

Note a: ~~ o: equip. ha\''3 compressor failure icf); 5% have leakage '.lk); and 100% needs 1Cpping-up (~.1) 

·~:::a~- :;;a .!.2•:, 'l:;;'ler f:a:'\ ::;, b~ -.aw i?':;:;'~ br cf: 55•;. hi;i'ler t'la:i q~. for neN &:iuipme:it for lk: and 10% of cl for tu. 

poMESDC AND COMMERCIAL AIRCONQIDQN1NG CFC CONSUMPTION PROJECTIONS 

I YEAR! 1994 1995 1996 19S7 1998 1999 2000 2001 2002 ~03 I 

I Number o~ New Installations I . I . . . 
Number of EauiPment Scr•u:>N>d "t 3 3 3 3 3 3 3 3 
Total Population ot Eauipment 24 .. 4 21 18 15 12 9 6 3 0 

lcFC-1 C: (re-:i:j br existino eouio I {Tonnes I· see note c I 13.16 13.18 11.53 9.88 8.24 I 6.59 4.94 3.29 1.65 0.00 

icFC· 11 lreQd. tor new eauio. I <Tonnes I· see noted 5.19 5.19 4.54 I 3.89 3.2.i 2.60 1.95 1.30 0.65 0.00 
I 

I . I ' ! I I 

i TOTAL CFC I 1a.31 I 18.37 I 16.01 I 13.7e I 1 u8 I 9.191 6.89 ! 4.59 I 2.30 I o.oo I 

Note c: 4C% of Centrifugal c.''liliers in place use etc- 12 and the weighted average for servicing is 54 9. 12kg1unit 

N::>le d: S..'"'% of Cent'!fugal chillers in plaoe use c1c·11 and the weighted average tor servicing is 216.32kg'unit 

~ . ~· 
f 

.. _,,_. ·-

17 18 19 20 21 22 _A 
6 6 6 7 7 7 7 

617 629 643 6561 670 685 701 

0.09 0.10 0.10 0.11 0.11 0.12 0.12 

0.91 0.93 0.95 0.97 0.99 1.01 1.04 

I 
0.29 0.30 0.32 0.33 0.35 0.37 0.39 .. 
3.94 3.99 1 4.04 4.09 4.15 4.21 4Q 

4.23 4.29 4,35 4.42 4.50 4.58 4.66 -
10.60 11.13 1UISI 12.27 12.88 13.53 14.20 

14.83 15.42 16.04 16.69 17.31 18.10 18.86 

2004 2005 2006 2007 2001 2009 2010 

-. 
. . . . . 

. . . . . . 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 
I 

o.oo I 0.00 0.00 o.oo: 0.00 0.00 o.oo I 

.,,. 
• .f 



NQB!LE AIRCONPIDQNING Cf"-C ::ONSUMPDot1 PROJECTIONS 

I YEAR 1994 1995 1996 1997 1998 1999 

'vehid9 Prod~tio:i t.-f PAN & olha:-s i:i f'..1!'..1re {';n')l 10 10 10! 10! 11 12 

fvehide Produclion ~ VON l"OOOI 1 0 . . . 
I 
Vehicle Producton ~ GM {'000} 4 4 4 4 4 5 

hm;:ioneci Vehicles iNew anJ Fai~-usedl {':JOO) I 35 39 42 1 47 51 56 

i"rotal Num!:>ar of New AC Vehicles I 27 341 36 381 42 45 

iNumb..""I' of AC in Vehiclas Saapped 15% of Total Pooulation 33 34 34 35 35 35 

Tot?i Pooulation of AC Vehicles {'000} 650 650 652 6551 662 672 

le FC-12 fr9QCI. !or new AC Vehicles) {Tonnes) • 1.62ko'unit "43.50 55.49 5860 62.06 67.28 73.~:) 

ie, C-12 Cr90d. for >ixistina AC Vehic:lesl <Tonnes!· see note 312.00 312.02 312.91 314.74 317.94 3~~60 
i 
I 

I TOTAL CFC :355.497 367.rn 371.52 376.80 I l85.21 395.65 

r-.~ta e: A::ided c tne new AC vehicles is 1% of total AC vehicles in stock as vehicles retroffited with new AC unit 

Note f: 1% of t~:al AC \"ehh'.:les have oompressor failure (cf); 15% h<1ve leakage (lk); and 100% needs topping-up (tu) 

Note g: use 2.0kg'Unrt for ct: 2.0kg.:unit for lk; and 0.16kg'u:iit for tu . 

.... .. •. 
• 

,. . ~, 
.... .f. 
-...; . 

' ,• . · .. <,; --

2000 2001 

13 15 
. . 

5 6 

62 68 
49 53 

36 37 

685 702 

79.44 86.50 

328.83 336.74 

408.27 423.25 

. 

2002 2003 2004 2005 2008 2007 2008 200t 2010 

i6 18 19 21 24 26 1 29 S1 ~5 

. . . . . . . 
6 7 8 9 9 10 11 13 14 

75 83 91 100 110 121 133 146 161 

59 64 69 76 83 91 100 109 120 

39 39 41 43 45 47 50 52 56 

722 746 n5 808 847 891 941 997 1 061 

94.31 102.93 112.45 122.95 134.53 147.30 161.37 176.88 193.96 

346.45 358.10 371.85 387.87 406.34 427.49 451.54 478.75 509.41 

I 

440.76 4•>1.04 484.30 510.82 540.88 574.711 612.111 655.63 703.37 I 



$UMMWY OF R.!:'l'."' -r:-:-;u..rros M"D URCO?mmmmm CJ;'NCONSTRAI?a;.D PRQJECTIO!\] 

I YEARI 1994 1995 1996 19971 1999 1999 2000 I 2001 2002 2003 2004 2005 2ooe 2007 2008 2009 2010 
;1. REFRIGER.t. -c." AND AIRCONDITIONING I I 
: A. DOM:STIC R:==• ~:A TION AND DEE? FR:EZ:R I ! ! I 

CFC-12 ! 3~5 3?5 I 406 421 439 ! 452 490 524 551 604 653 711 n2 839 913 994 1 084 
! CFC-11 I S4 1031 124 I 1421 164 I 188 21s I 249 I 2S6 329 378 435 479 527 57fl 637 701 
i 3. COMM:RCLA.~ ··"= ·. '.:'JSTRL.t..L R:FR:G::RA TION j i I I I I I I 

I 

CFC-12 3.85 3 a1 I 3 90 I 3 93 I 3.96 4.oo I 404 I 4.03 4.13 I 4.18 4.23 4.29 4.35 4.42 4.50 4.5s I 4 66 

CFC-11 6.70 7 00 ! 7.31 I 7 64 I 7.99 I 8.341 8.721 9.16 9.61 10.09 10.60 11.13 11.69 12.27 12.88 13.53 14.20 
C. DOM::STIC A"l: :::•- •.1:RCIAL AIRCONDITIONING I I 

CFC-12 13.iS 13.181115.3 9 SS 8.24 6.59 4.94 3.29 1.65 0.00 000 0.00 0.00 0.00 0.00 o.ool 0.00 -
' Ci=C-11 ! s.1a: s.:sl .!S.:~ :;::;' ~ ~- 2 6:l: 1.95 i uol 0.65 C.00 0.00 0.00 0.0:l 0.00 I 0.00 I 00: c 00 ~., .. 

65:6: 703] 

: :> M031L: Ai RC =1·~· - : '<1 NG I I I I I I I 

! ~C-12 I 355 5 ! 367 5 I 371 .51 376.8 395.2 395.71 408.3 423.2 440.8 461.0 454.3 I 510.8 540.9 574 8 612.' 
-:-.JTALCFC-11 105.4 ! 119.8 1135.6 I 1538 I 174.B I 199.1 I 221.0 259.3 295.4 339.1 I 389.o I 446.31 490.4 538.8 i 592.1 I 650.6; 715.0 

. 7"=T~L CFC-~2 755.8 I 779.3 1793.1 1811.5 836.9 I 868.6 
! . 

907.5 I 9542 1.007.4 1 068.8 1, 1d1.5 1.225.7 1.317.3 1.d18.3 1,530.2 1,654.3 i 1.791.9 
~ SU:--7- .:._ 11l ALL-cFC 664.2 899.1 928.7 i 965.3 1 011.7 1.067.7 1 134.5 1 213,4 1 303.8 1 407.9 1 530.5 1.672.0 , 807.7 1 957., 2.122.3 2 304.9 I 2 soe.9 
2. FOAM INDL~: _-.,, ! I 

CFC-11 165.0 I 172.41 180,2 188.3 196.8 205.6 214.91 225.6 236.9 248.7 261.2 274.2 288.0 302.3 317.5 333.3 I 350.0 
3. AEROSOL~ I -
I CFC-11 7.7 8.0 !l.4 a.a 9.2 9.6 10.0 10.5 11.1 11.6 12.2 12.8 13.4 14.1 14 8

1 
15.6 16.3 

: CFC-12 24.0 25.1 262 27.4 28.6 29.9 31.3 32.8 34.5 36.2 38.0 39.9 41.9 44.0 46.2 48.5 I 50.9 
! CFC-114 45.0 47.0 49.1 51.4 53.7 56.1 58.6 61.5 64.6 67.8 71.2 74.8 78.S 82.5 86.6 90.9 95.5 

' su:-~ - !.:_ '31 .t.LL-cFC 76.7 80.2 83.8 87.S 91.5 95.6 99.9 104.9 110. 1 115.6 121.4 127.5 133.9 140.5 147.6 155.0 162.7 
4. FIRE-FIGH-:"::; I I 

HALON 1301 I 35.o J6.6 38.2 39.9 41.7 43.6 45.6 47.9 50.3 52.8 55.4 58.2 61.1 64.1 67.3 70.7 I 74.2 --
5. SOLVENT~ I I 

' I I I I 
-

CAR:K>N T:-: .. --: -_JRIJ: 11::iss11104i 115.3i i205 125.9 131.s1 137.5 I 144 4 I 151.6 159.2 167.2 175.5 I 104 3 193.5 203.21 213.3 i 224.0 
; M::THYL CH_:.: .. ::.: ;p,1 i 25.4 I 26.5 I 27.7 I 29 o 30.3 31.7 I 331 34.71 36.5 39.3 40.2 '2.2 44.3 46.s I 48.91 513i 53.9 

;;,_ ·:- - ::. TAL (5) i 131.0 • 135.9 : 143.1 i 1~9.5 156.2 163.2 170.6 179.1 188.1 197.5 207.4 i 217.7 I 228.6 240.0 i 252.0 i 264.7 ! 277.i 

i I I I I I 
- ; -.!.L ODS 1.272 I 1 325 1.374 1 431 1498 1576 1.665 1 n1 I 1889 2.023 2.176 2350 251i 2704 2 tJ07 I 3129 i 3 372 

,f" ·. 
f 



MONTREAL PR07":CO. :..IMiTS - ~ --YEAR 1994 1995 1998 1997 1998 1999 2000 2001 2002 2003 2004 2005 200& 2007 2008 2009 2010 
1. REFRIGERATl:l'f\ & .&...~CONDITIONING 

CFC-11 105.4 119.8 135.6 135.6 135.6 135.6 135.6 135.6 135.6 135.6 135.6 67.8 67.8 20.3 20.3 20.3 0.0 
CFC·12 758.8 779.3 793.1 793.1 793.1 793.1 793.1 793.1 793.1 793.1 793.1 396.6 396.6 119.0 119.0 119.0 0.0 

SUB-T:'·~l.I.!.. !1 a.:..L-C:: 864.2 899.1 928.7 928.7 928.7 928.7 928.7 92U 928.7 928.7 921.7 464.3 4&4.3 13,.3 139.3 139.3 o.o 
2. FOAM INDUS":":·•. 

CFC-11 165.0 1i'2.4 180.2 180.2 180.2 180.2 180.2 180.2 180.2 180.2 180,2 90.1 90.1 27.0 27.0 27.0 0.0 
3. AEROSOLS 

CFC-11 7.7 8.0 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 4.2 4.2 1.3 1.3 1.3 0.0 
CFC-12 24.0 25.1 26.2 26.2 26.2 26.2 26.2 26.2 26.2 26.2 26.2 13.1 13.1 3.9 3.9 3.9 0.0 
CFC-114 45.0 47.0 49.1 49.1 49.1 49.1 49.1 49.1 49.1 49.1 49.1 24.6 24.6 7.4 7.4 7.4 0.0 

SUB-Tc-1.L r3 .:..;..L-C:: 78.7 80.2 83.8 83.8 83.8 I 83.8 83.8 83.8 83.8 83.8 83.8 41.9 41.9 12.8 12.8 12.f o.o 
l4. FIRE-FtGHTIN ~ 

HALON 1301 35.0 36.6 38.2 39.9 41.7 43.6 45.6 47.1 38.2 38.2 31.2 19.1 19.1 19.1 19.1 19.t o.o 
!5. SOLVENTS 

CARBON TETRL-:·-_:.~:: :'. 105.6 110.4 115.3 120.5 125.9 131.6 137.5 144.4 151.6 1!59.2 167.2 19.7 19.7 19.7 19.7 19.7 0.0 
METHYL CHLOR::r-:=.~t.. 25.4 26.5 27.7 29.0 30.3 31.7 33.1 34.7 36.5 31.7 31.7 22.2 22.2 22.2 ~2.2 22.2 9.5 

SUi-~7A.. .'Sl 131.0 138.I 1'3..1 141.S 156..2 163..2 170.I 119.1 1Sl.1 1IO.I 111.I 41.I 41.I 41.I 41.I 41.I 1.6 

TC"-~L :>~S f !t'n 1325 f.374 1382 1311 13" 14()1 1420 1411 1.422 1430 U1 U1 240 240 240 1.6 

~ 

.f 



----- --- ---- ---- ----- -·- - - . --- -·· ____ ,.r,.•••-..--.. 

I YEAR 1994 1995 1996 1997 1998 19" 2000 2001 2002 2003 2004 2005 20CHI 2007 2008 2009 2010 
I 
"3:::1055 IOTAL NUMa:R or= :au1?M:NT ('000}. 1 805 I 1 830 1 861 1 901 1940 2066 2117 2258 2327 2409 2508 2825 2.595 2 758 2 821 2858 2932 
I CFC-based Eaui:>ment 1 806 1830 1 861 1.901 1930 1 952 1.969 1.982 1 989 1 993 1995 1 997 1 829 1 638 1 412 1 133 858 

i Non-CFC-based Eoui:>.-nent 0 0 0 0 10 114 147 2n 338 416 512 628 866 1 120 1408 1 725 2074 

TOTAL D:MAND i='OR NEW EOUl?M:NT 86 93 101 I 111 122 134 148 163 i 179 197 217 238 262 288 317 349 384 
i'llUIJ.3ER OF N:w EOUl?M:NT IDOM:SilC ?RODUCTION) i'OO::ll 

I CFC-~:I Eo:.ii:>rnent 84 92 101 101 101 101 101 101 101 101 101 0 0 0 0 0 0 
I N::i.rCFC-~ased Ea:.ii;>.-nent 0 0 0 0 0 0 0 0 0 0 0 83 91 100 110 121 133 
:NUM3!:R OF NEW EOUl?MENT IM?ORT!:D ('000) 

I 
I I 

I Ci=C-t>ased E3:.ii:>1nent 21 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 

I Non-CFC-!>asEtd Eauioment ol 0 0 10 21 I 33 47 62 78 96 116 156 171 188 20"l 228 251 

iNUM3ER OF SEC'OND-HAND lM?ORTED l'OX!\ CFC-BASED ~I 30 311 241 18 I 13 10 5 2 1 1 0 0 0 0 0 0 
%..~ of Ea:.iio. Ser::."-~ 5.0%1 5.0% 5.0% 5.0% 5.oo!ol 5.0% 5.00/o 5.0% 5.0% 5_00,;. 5.0"/o 5.CW. 5.00,9 5.00,;. 5.00/o 5.0,. 5.00/o 
·~u1.•5:=1 OF :a~·::;)M:'\T w;T'-!'.)=il. W"l'SC=it..? l'OO::ll I ! ! I ' I 

I CFC-l:lased :a:.ii::>.'nent I 9::ll 91 I 93 1 95 I 971 98 98 991 99 100 100 100 91 82 71 57 43 

i Non-CFC-based Eauioment ol 0 0 0 ol 0 0 0 0 0 0 0 0 0 0 0 0 
NUM3ER OF CFC- BASED EOUl?MENT RETROFITTED ('000) 0 0 0 0 0 0 0 0 0 0 0 68 99 144 209 219 229 
::;)e;::ic::NTAGE OF CFC-SASED STOCK R::TROFITTED 00%1 0.0% ooo,;, 0.0%! 0.0% 0.0% 0.0% o.oo,;.! 0.0% 0.0% 0.0% 3.4% 5.4% 8.8"Yo 14.8% 19.3% 26.7,. 

i I 
icFC-12 'reod. tor,,_ anuio\ITo.'lnesl 25 28 30 30 30 30 30 30 30 30 30 0 0 0 0 0 0 

icFC-12 (r~. tor existi!'.!SZ !S!Uio l (Tonnes) 361 366 372 380 385 390 394 396 
I 

398 399 399 215 173 119 22 2 0 

CUANTITY OF CFC-12 RECOVERED & RECYCLED CTonnesl 0 0 0 0 0 0 0 0 0 0 0 34 31 28 33 27 29 
I Percian- Recovered of the Total Reoover~e cw. 0% cw. 00/o 0'10 cw. 00/o 001. O"/o °'" O"I. 50-t. 50-/o 50-/o 70% 70% 700!. 
I Toeat ~eooverable tTomesl 61.1 62.0 63.0 64.4 65.4 66.1 66.7 67.1 67.3 67.5 67.6 67.6 61.9 55.5 47.8 38.4 41.2 
i NET CFC-12 DEMAND 386.2 393.6 402.6 410.4 416.4 420.8 424.1 426.7 428.0 428.9 429.4 181.3 142.3 91.6 (11.4l <24.51 <28.91 

CFC-11 lreod. tor new .auiD.) 93.S 1102.9 113.2 113.2 113.2 113.2 113.2 113.2 113.2 113.2 113.2 0.0 0.0 0.0 0.0 0.0 0.0 
I I ' I I I I 

' TOTAL CFC ! 479.8 i 496.4 515.7 523.6 529.5 I 534.0 537.3 539.8 I 541.2 542.0 I 542.6 181.3 142.3 91.6 111.4l! 124.511 <28:9) I 

.. 
,,,,. 

1 

• 



N'WMEBQAL AND !NDlJSTOSAL BEFBIQEBADON (SCENARIO A) 

; Ja~"IJ .:..·~.,,':'l i=.Q.:• 
[A_ COLO STORES <I • 31 IR 
I N'.r.n!:>er of New lnstalla'<>ns iTotal 

c;:c.~ :0:..11:>.-nent 

'11:>..,-CFC-~:l Ea:.i•:)."Nt,: 
I N:.im* ol Eo:..11:).-ne:it Sera:>~· CFC~ (1'9 ol To~ 
i N-.1!'\'l~ o! CrC-!>ased E:iui;>.-ne~t R•~ohtt&:I 
I ?er;»nta:>e S'. Ci=C-llas&:I St:x:« R•trolltted 

YE.ARI 1"4 I 1195 I 1tte 
4 !5'91 4.!5'19i 

101 101 11 

10! 101 11 I 

o I o I o 
81 81 8 
0 

OO'lel 
8301 

830 

0 0 

2005 2005 2007 20011 2009 2010 

5.°';,, 5.oe,: !5.0'Y., 5.°'• !5.0-A s.cw. 

11 11 11 11 11 11 11 11 12 131 131 141 151 15 ,, 11 11 11 11 11 11 11 0 01 01 01 01 0 

0 0 0 0 12 131 131 ~41 151 15 

8 8 8 8 9 9 9 9 9 91 91 91 91 9 

0 0 0 0 0 OI OI OI OI OI OI OI OI 0 

0 0% C °';, 0 0-1. O.~ 0.0% O.°'o O.O'Y. 0 0-le 0.0-le 0.0-!. 

839 842 846 849 8!51 SSA I 856 859 862 866 870 880 8e7 

838 841 844 847 849 8511 853 855 846 837 828 810 801 

I

·--------------·-··----· ' -· 0 01 0 1 1 2 3 3 4 4 16 29 42 56 71 86 
I CFC-, 2 (r.»:! tor,_ anilin\ IToonesl. 7 2ko'Unit I 0 01 I 0 08 o.o9 I 0.08 0.08 0.08 0.09 0.08 0.08 0.08 0.08 0.00 0.00 0.00 0.00 0.00 0.00 I 
' ~=~-' 2 ..... ::~ •::i· ex:s:; ... :;i •=>uio' •:::,""*' · s~ n~:;;. a & !>. I 1 .651 1 65 1 65 I i .67 1.67 1.68 1.68 1 .69 1.€9 1 €9 1.7::> 1 59 1.57 1.!5!5 1 .44 1.42 1.-' 1 I 

' O.:an11:v of Ci=C-12 R;icovered & Recvcled ITo.,nesl I o I o o::> I o o::> I o 00 o oo o oo o.oo o.oo o.oo o.o::> o 00 0.23 0.23 0.23 0.32 0.31 I 0.31 

?en:en1a:>e ;::teoovered of :tie Total R9C'..,..era:>le I °'"' O'Y. °'"' O'lo O'I;. cw. cw. ~ cw. cw.I O'lo 5°'ol !IO'Y. so-1. 70'1'. 70'Y. 10-1. 
Total Reoove•~ {Jomes) ___ __ I 0.46 l o 46 o 46 0.46 o 46 ll.47 0.47 0.47 0.47 0.47 0.47 0.47 0.46 0.46 0.4!5 0.45 0.44 

I 1.721 ~ 73 1.74 1.74 1.75 1.76 1.76 1.771 1.77 1.77 1.78 1.3!5 U4 U2 1.12 1.11 1.10 

•unit I s 40 I s 64 I 5.90 I !5.90 I 5.90 I s 90 I !5.90 I !5.90 I !5.90 I 5.90 I 5.90 I o.oo I o.oo I o.oo I o.oo I o.oo I o.oo 

21 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 4 

:1 :1 :1 :1 :1 :1 :1 :1 :1 :1 :1 :1 :1 :1 :± :J :1 
i Num!:>er ol Eq:.i•;>.'T18nl Sa"aw.d (1% ol Total) I 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 2 

; Num* ot CFC-!>3sed Eauioment r'!!trol1tt&d O I O 0 0 O 0 O 0 O O I 0 0 I O 0 0 0 0 

i ?eroentaq! of CFC-based Stoel<. Retrolltted 0.0'le 0.0'Y.I 0.0'1'. o.cw. 0.0% 0 O'Y. 0.0-1. o.cw. 0.0-1. o.o,., O.O'lo o.cw. O.O'Y. 0.0-1. o.~ O.O'lt. 

:--::i-·a'.=>::i::.-.:'?~)-o~:::i.i:>:-ie"11 I 2'5 1 2::7. 2::7 2::lS 2::~ "='3 2'.0, 211, 2~2' 2'.2 <'.'.2. 21~ 215 21'5 217 ~·.e 22~' 

CFC-t>G.Wd E:o;;1;>.-n~n1 I 2061 207 I 207 i 2081 208 2091 210 I 210 I 211 I 211: 2121 210 I 208 I 2051 ~041 2021 20::> 

_N:>.,-CFC-!>ued Eouioment I O 1 O I O I O O O I O I 1 I 1 I 1 I 1. 4 j 7 I 10. 13. 16. 20 

c;::c. ,2 Ire:>:! !or new egu1p)(Tonnesj_-J'.1.6ko'urnt I 0 051 0 05 i 0.061 0.06 0 06 0 o6 I 0 06 I 0 061 0.06 I 0.051 0 05 I 0.00 I 0.00 I 0.00 I 0.00 I 0.00 I 0.00 

'CFC-12 (re::>:! ·~!'jlxistJngeq_uip}(Tor.-.es)-seenotea&b. I 1.23 1.231 1.231 124 1.24 1.251 1.251 1.25 1.261 1.261 1:261 uel 1.171 1.16! 1oel 1.011 1.06 

, O\..anlltyofCFC·12RQCOvered&Recvded(Tonnesl I OI 0001 0001 0001 0001 COO! 0.001 0.001 0.001 0.001 OOO! 0.171 0.171 0.17! 0.241 0.231 0.23 

?erceo:a:>11 =<ill(X)vered ot ttwt Total r:leco.te:a:>le °'ei o';,I o~.· O'lol 0%1 o';,I oo,;,I O'OI 0,,1 0-1.I ~·.I 50•:.I 50,;,I so01.I 10•1.I 10•,t.I 10•,91 

.,.:>:al~?:;::-. '3>"3::Jla iT::>,,;tSI o.34 1 o.34 I o :>.=: ; o.34 I o 25 I o 35 I o 25 I o 2s I o 2~' o 35 i o 2s 1 o.:;.s 1 o 34 I o 34 I o :;,4 ! 0.22 I o 22 1 

I NET CFC-12 DEMAND I 1.28 I 1.29 1.291 1.30 1.30 1.30 1.31 1.31 1.31 I 1.32 122[J.01 l ~ooT 099r 084 ! 083 ! -0.Si) 
<::::c.ntre:>:l ~Y~W9::J:Jl:>)(Tonnes)-54::>io.::JJ,lt I 1.3::>1 13SI 142! 142 142 1G2l 1.42 1421 1.421 1.421 142i o.oo! o.ool OCY.l OO::l_L O_Q::>J__o.001 

=I" 

f 

-ttl' 

. .f 



r- YE.a.RI 11MI 19951 1"81 19171 1Hlll 1Htl 20001 2001 I 20021 20031 20CMI 200111 20081 20071 20081 20091 2010 
le. REFRIGERATED TRUa(S 

Number ol ~ lns ... tions l 11 11 12 13 13 13 13 13 13 13 13 13 13 14 15 15 16 

11 11 12 12 12 12 12 12 12 12 12 0 0 0 0 0 0 

0 0 0 , 1 1 1 1 1 1 1 13 13 14 15 15 16 
5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

I N:.im!:ler ol CFC-based Eouicment Retrofi:ted 0 0 0 0 0 ol 0 0 0 0 0 0 0 0 0 0 0 
i ?e:~:l:aa! of CFC-based St:x::k Retroft:ted O.°'e o.°'~ o.°'• o.cw. o.°'• 0.0'YJ O.O'Y. O.O'Yo 0.0% O.O'Y. 0.°'1 O.°'e 0.0'Y. O.O'Y• o.cw. 0.0% o.cw. 
j Total Po2!,!lam ot Eguicirnent 533 53i 547 553 560 566 573 579 586 593 599 606 613 621 630 639 649 

CFC-based Eouioment 533 539 547 553 559 5';5 I 571 5n 583 5a9 !595 589 583 !In !571 565 5!59 
I Non-CFC-based Eouioment 0 0 0 1 1 2 2 3 3 4 5 17 30 44 5SI 74 90 

0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.00 0.00 0.00 0.00 0.00 0.00 
0.79 0.90 0.81 0.82 0.82 0.83 0.e.4 085 0.86 0.87 0.88 0.82 0.81 0.80 0.7!5 0.74 0.73 

0 0.00 C.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.12 0.12 0.12 0.16 0.16 0.16 

2.'Y! 0% cw. O'Yo 0% 0% O'Yo O'Yo 0% O'Y. O'Yo ~. ~. 50% 70% 70-lo 7<Wo 
T:>:a! R&:ove:-a~l;i <TO:l."leS \ I o 22 0.Z2 0.22 0.23 0.23 0.23 0.23 0.241 024 0.24 0.24 0.24 0.24 0.24 0.23 0.23 0.23 

NET CFC-12 DEMAND I o8s 0.86 0.87 0.88 o.8S 0.90 0.91 0.92 092 O.Sl3 0.94 0.70 0.69 0.69 0 58 Ci.58 0.57 
i 
trOTAL CFC-12 lraod. for new aouiol ITonnes\ 0.1~ 0.19 0.20 0.20 0.20 0.20 0.20 0.2!'.I 0.20 0.20 0.20 0.00 0.00 0.00 0.20 0.00 0.00 

3.66 3.69 3.701 3.72 3.74 3.76 3.78 3.79 3.81 3.82 3.e.4 3.58 3.!5!5 3.51 3.26 3.23 3.19 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.52 0.52 0.72 0.71 0.70 

3.15 3.17 3.90 3.92 3.14 3.H 3.17 3.H 4.01 4.02 4.04 3.08 3.02 2.H 2.H 2.52 2.49 
TOTAL CFC-11 (..-qd. tor new &QUID.) I e.10 7.00 7.31 7.31 7.31 7.31 7.31 7.31 7.31 7.31 7.31 o.oo 0.00 o.oo 0.00 o.oo o.oo 

.,-

f 



[)OllESDC AND OOUMEAC!AL AIBCQNP!DON!NO (SCENARIO A) 

I VEAR 1914 1995 1991 1997 1998 1999 2000 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 
I I 
I Nu~ ol New lnslallations . . . . . . . . . . . 
I Nu:"ll!>al' ot Egui;ime.-it Sc.·aooea 3 31 3 3 3 3 3 3 . . 
: 7o:a: ~~iall:>n ol F.ouio.-ne:it 24 <:4 21 18 151 12 9 6 3 0 . . . 
! I 
·~=c- ~ 2 (regd br existing eauiol ITo:i~sl • see note c I 13.18 13.18 11.531 9.88 8.24 8.59 4.94 3.29 1.85 0.00 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 
-c;::e-11 Ir~ t:>c existiJg !;Jui:> l r.o:i:iasl ·SH noted 5.19 5.19 4.54 3.89 3.24 2.80 1.95 1.30 0.85 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 

I I 

TOTAL CFC 18.37 18.37 1tl.07 I 13.78 11.48 9.19 8.89 4.59 2.30 0.00 0.00 0.00 0.00 0.00 0.00 n.oo 0.00 

MOa!L.E A!BCONQ!DQNING (SCENARIO A) 

10 9 9 11 13 14 

_ YEARI 1m i 19.,5 I 19~5 ! 19;7 I 19;s I 19?t I 2:in I 2001 I 20:12 I 20~3 I 20:>4 20:15 I 2o:ia 1 2001 I 2roa 20011 2010 1 
,·a~•'.:'a?•:>:i..::~o:i:-,;:.::..~&o~·-s1~t.Jt.J·el'OOO) I 1:>1 101 101 101 111 121 131 15 161 1a! 19 211 241 261 29 31 35 

~ ""''=ie ?r~ucllOn t.t VON (';):l:l) 1 I I 0 I · I · · I · I · I · · I · I · · I · l · I • • • 
venicie ?!-oduction bv GM <'0001 I 4 I 4 I 4 I 41 4l 51 5j · e 6 I 7 J 8 

::"'l:).)~j V&'l::ias ·•~ew a"lj Fairty-:.:s~_l_.'.~\ _ J 35 I 39 I 42 I 47 I 51 I 56 I 62 I 65 i 75 I 83 I 91 10:> 110 121 133 148 161 
'7o:al 111:.J~::>&r ot New AC Vehi;;les ('O:>Ol I 

. I 

Ci=C-~sed A.~s 271 28 36 36 36 36 36 I 361 361 36 36 0 0 0 0 0 0 
Non-CFC-based -~Cs 01 0 0 2 5 9 13 17 22 27 32 68 75 82 91 100 110 

Num!>er ot AC in Ve!'\i::les Scra:>oed l'OOOl 

~sedACs 33 34 34 34 34 34 34 34 35 35 35 33 31 29 27 24 21 
N::>n-CFC-~ ACs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 28 34 

l:.J'TI~ o! C~•$.J!~'!I old st:>::k\ retrofi~9d to Nof'l·CFC ACs ('000) I 0 0 0 0 0 0 0 0 0 0 0 3 7 13 26 45 77 
4.IW. 9. :291. 18.39/o 

es' en 1 00 
l?ercen:a:» ot CFC-NSed St:x>; Retrofi:ttld I o.°'•I o.o%1 o.~;.I 0.0% 00% O.°';, 0.0-1. 0.0% 0.09/o 0.o-1!. 

Qtal Pe-:-utatl:>n of A.C V•"'~'"' ~'Cl''' I 65~ I '.!~ I '~'I 550 8!7 558 !182 701 ' 724 753 
2.391. 
i18 

0.0•1. o.s•1. 1. 1•1. 
785 821 854 

c=c-~swACs ! 65:>' ~41 6451 ~91 650 I 652 I 653 655 t 6!57 sss I 650 623 585 543 489 420 322 
Non-c;::c.~:t~.: ACs I Oi ol ol 2 7! 16 29 46 68 94 127 198 279 373 464 5n 721 

~=c-12 ,,.,,.: iy ni'" .:..~ \'ii"l•:•itSl ,;o,,..,e$\ - 1 621o.o unit 1 43 5::>; « 96 i 59 so: 59.50 i 59 5:> I 58.50 1 ss.5o, 5B.5o 58.50 i 59.50 5950 I o.oo I 0.00 000 o.oo I o.ool 0.00 
;:e-12 're:i:j ~ 8JCl$!1-i:i AC \'e'li::les' :Tonnes\ I 3i2.o ! 3:n.1 I 310.1 I 311.0 311 9 312.8 313.61.?14.4 315.2 3159 316.61275!51 2!12.91 22271 166.71 113.51 51.6 
;..A.Nil TV OF CFC-12 :lECOVE~E" ! RECYCLED , T::mnesl i 01 o\ ol o l o oo I o.ool o.ooJ o.oo o.ooJ ooo 0.00120.971 19821 18621 24.171 21.791 25.13 
?a·:.;;n:a~i :;;i.:o-·a,~:l ;;,: t"li' 7:.:a! ;:;e~ara:>le ! O•o 0•.;,I 0% o•,.! 0% 00,;. Oo,;. 0% 0% 0%1 00,9 500,1) 500,!L_ 5~•,o! 700,9) 70°M 70'loj 
-,:a ::i~~.·~·a::i;i .~,...,,.,;· : 41 ~ 43 ·o; 43 25' .!3 39 43 51!4363, 43.75. 43 85 43 95 '" os ! 44 15 41 ~4 39 ~ 1 37 241 34 54 I 3113 I 35 911 
----- I i I I I I I 

/\':T TOTAL CFC 355.5 3S4.0 1 358.6 1 369.5 I 370.5 I 371.3 I 312.2 I 372.9 373.71 374.4 t 375. 1 254.ti l 233. ~ I 204. 1 i 142.5 91.7 26.4 

d" 

f 



SUMMA BX QC: ODS DEMAND I~ et:tASE.OUI SCE~ABIQ A cooe IQDDH) 

I YEAR ttM t9t5 1998 t9t7 t9tl tt9t 2000 2001 2002 2003 2004 2005 2008 2007 200I 2009 2010 
:1. REFRIGERATION AND Al~CONDITIONING I I I 

I A DOMESTIC RCFRIGEAA TO.QS & DEEP FREEZERS 
I CFC-11 93 5 102.9 113.211132 113 2 113.2 113.2 113.2 I 113.2 113.2 113.2 0.0 0.0 0.0 0.0 0.0 0.0 
I NET CFC·1~ I 386.2 I 393 6 4026l 4104 416.4 420.8 424.1 426.7 428.0 428.9 4294 181.3 142.3 91.6 111.41 124.5 128.91 
I 3. COMMEMCll.L ANO l\'.i.JSIRIAL REF.~13ERAT10N I I 

I 

I CFC·ll 6.7 7C 7 3 1 7.3 73 7.3 7.3 7.3 7.3 7.3 7.3 0.0 0.0 0.0 0.0 0.0 0.0 
I 

NET CFC·12 381 3 91 I 39 3.9 3.9 4.0 4.0 4.0 4.0 4.0 4.0 3.1 3.0 3.0 2.5 2.5 2.5 r-C. DOMESTIC AND COM1.':.~=:4L Al.q(;ONDITIONING ! I 
! CFC·ll 52 52 451 39 32 26 1 9 13 0.6 00 00 0.0 0.0 0.0 0.0 0.0 0.0 
I CFC·12 1:321 13 2 I 11 51 9 91 82 66 4 91 33 1 6 00 00 00 0.0 00 oo I 00 00 
I D. MOBILE AIMCOND/Tl?\'i."'i3 I I 
1 N:T CFC·12 355 5 I 354 o 358.6 369.5 370 5 371.3 372.2 3729 373.7 374.4 375.1 254.6 233.1 204.1 142.5 91.7 26.4 
! :-c:-At =-=~·~1 ~ ::! . .4 · 1 :5.1 I ~=s.:;: 1:.4 4 1123.7 123.1 11Z24 ! tZ1.8 121.1 120.5 120.5 0.0 0.0 0.0 0.0 0.0 0.0 
: IOT4L CFC·12 I 758.81764.iT 785.6 i 793.8 799.0 802.7 805.2 8069 807.4 807.318085 438.9 378.4 2ss.e 133.7 69.7 0.0 
I SUB-TOTAL 11) ALL.cFC 864.2 879.7 911.61 918.2 922.7 925.8 927.6 928.7 921.5 9271 929.0 431.1 371.4 <lH.I 133.7 H.7 0.0 
2. FOAM INDUSTRY I I 
I CFC-11 1115.o I 11u 180.21 110.2 I 180.2 110.2 180.2 190.2 180.2 180.2 180.2 to.1 to 1 27.0 21.ol 27.0 0.0 
3. AEROSOLS I 
I CFC·11 7.7 80 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 4.2 4.2 1.3 1.3 1.3 0.0 
I CFC-12 24.0 25.1 26.2 26.2 26.2 26.2 26.2 26.2 26.2 26.2 26.2 13. 1 13.1 3.9 3.9 3.9 0.0 
I CFC-114 45.0 47.0 49.1 49.1 49. 1 49. 1 49.1 49.1 49.1 49. 1 49.1 2U 24.6 7.4 7.4 7.4 0.0 
I SUB-TOTAL (3) A.LL.cFC 78.7 80.2 13.1 83.1 83.1 83.1 83.8 13.8 13.8 13.8 au 4t.I 41.11 12.1 12.8 12.I o.o 
4. FIRE-FIGHTING 
! HALOI\; 13J1 35.0 36.6 38.:'?: 39.9 41.7 43.6 45.6 47.9 38.2 38.2 38.2 19.1 19.1 19.1 19.1 19.1 o.o 
5. SOLVENTS ! -

,:!_.;:.3.:\i -:-:-;.A..c~ ... : = : : l ~:5.0 l 1".: . .: 1 ~ "S 3. 120.5 125.i'I i~1.6: 137.5 144.4 151.6 1s;.2, 161.2, 'i9.7 n;.1 ... -; 
.:I.I I 1;.;' '.9.7: 0.Q 

! '·'=TYVL C'"ILO~o=c=•.• ! 25.4 I 26.5 27.7! 290 3:l.3 31.1 33.1 I 34.7 36.5 31.71 31.7 22.2 l 22 2 22.2 22.2 I 22.2 I 9.5 
i S!.I~ TOT AL 15} 131.0 I 136.9 143.1 l 149,5 156.2 163.21170.6 179.1 188.1 1so.iT118.B "·'I 41.9 41.9 41,11 41.I 9.$ 
; I I I I ! I I I I 
I TOTAL OOS 1.212 1 306 1.357: 1.312 I 1 385 1 397 1 408 1 420 1.419 1 421 I 1 430 6321 571 3H 234 110 10 

..r 
1 . f -

. • 



! 

I 

OOMESTIC REFRIGERATORS 6 DEEP FREEZERS <SCENARIO Bl 

'. YEAR 1994 1995 1996 1997 1998 1999 2000 2"01 2002 2003 2004 2005 2008 20071 2008 2009 2910 
I I 
.3:;cssiO"'!"ALNt:•!.S:;;c;:-::ou:?M:NTr:»:>l- 1806' 1830 1861 1.901 1933 1993 U91 2084 2117 2158 2239 2332 2447 25731 1745 2950 3205 

Ci=C-b~ Eg.Ji:>:n~,t 1.806 1.830 1.861 1.901 1 922 1 782 1.646 1.513 1.383 1 255 1129 1 005 882 7621 646 533 440 

! N:>'l·CFC-t>ased E:>uie>rr(llflt I O O 0 O 10 211 345 571 734 913 1110 1 327 1 565 1 8111 2099 2.416 2 765 
'"'."OTAL DEMAND FO~ •i:w EOUl?M:NT 86 93 101 111 122 1341 148 153 179 1117 217 238 252 iaa 1 317 349 384 
·.;~;1:3::~ OF N:w EOl!'?11.::NT mo1.1:s71c ?RO;):JCTtOl'l:l r·oo:>> I I I 1 j 

c;::,;;.~:1 :oui;rn":i! 64 92 101 101 o o o o o o o o o o I o o o : 
~:nc;::c-~ ::o·::;..:N;1t I o o o o 83 91 100 110 121 133 146 161 177 195 I 214 235 259 I ' 

~UIJ?:R OF t;::w :ou:FME!l!T tM?ORT!:D rooo1 I I ! i 

CFC-~ Eo~.11:>n'l6:it 2 1 o I o o o o o o o o o o o I o I o o I 

~:>:l-CFC-!>ased :=o;.ii.,rnent I o o o 10 40 I 44 I 65 53 58 I 64 70 I 78 85 941 1031 113 125 
"'U~'.3:R or: s::coND-HAND tM?ORTED C'O~l CFC-SASED I 291 30 I 31 16 ! o o I o o o o o o o o I o o o 
·o,oa~ o! Eou1p S:ra=M I 5.0~~ 5 0% 5.0% 5.oe;. 5.0'Y. 5.~:. 5.0,o 5.0'Y. 5.0'• 5.°'9 5.0-/. 5.0-1. !5.°'• 5.°':.1 5.°'• 5.°':. 5.0-1. 

1 .... ·~= ... o= ,,,.,..,. 11:n ·=,·- \"·--·;::i. \' .••. ~ ~-. ::i ......... .,, I 
,_ • --:""'\ • - ..J ... ...• - t ~ ' - ....... 'II;'::;\,,,.""';_''';_' --:;"...:;.-'.=..~----------------;---~-----.-----------.---i---1---------.-----i 

c;::c-~sed E::;.i.:.,..,a:it · I 9:> I 91 I 93 95 96 I 891 82 76 I 69 63 S? so 44 381 32 27 __l.t I 

~:>:i-CFC-basedt=:Ju1)1N>n1 I 01 o ol o o o o o o o ol o o ol o o o 
."JUM3:R OF CFC- SA~ED EOUl?MENT RETROFl'TTED ('000) I 0 I 0 I 0 I 0 44 47 51 55 59 63 68 73 75 781 81 66 55 
=-:=1c:~TA.'3: o;: ·;;:c.a;..s:::> STOCK i=\:ii10i=ITT:::> I o 0% 00%1 o O'I;. o 0%1 2 31!-;.I 2.1,:.i 3.1'• 3 6~:.I 4.~• 5.o-.:.1 6.o,:. 7.3~• 8.5% 10.~•' 12.591. 12.5~• 12.s•;. 
- - i I I 

CFC· 12 iregd. for~ 23">0J\ (Ton"leS\ 25 28 30 30 0 0 0 0 0 0 0 0 0 0 I 0 0 '-0 
.cFC-~2 lreod !,yu:Stin::i""ui:>llTon:iesl 351 366 3;'2 390 221 201 84 74 6!5 56 47 ~8 30 221 15 12 10 
OUAN71TYOFCFC-12RECOV;::REO&RECYCLEDITonnesl 0 0 0 O 26 24 22 20 19 17 15 14 21 181 15 13 10 
?&·~- A~ereo of tl9 Total RecoYer~ ~ O'Yo O'Ye 0% 4~ 40% 409/o 409/e 409/o 40-1. 40% 40-/o 70-/e 70"/J 70-/1 70% 70% 
To::i!Rolcoverable!ionnesi 61.1 620 63.0 64.4 65.1 60.3 55.7 51.2 46.8 42.S 38.2 34.0 29.8 25.81 21.9 18.1 149 

NET CFC-12 DEMAND ! 386.2 393.6 402.6 410.4 195.3 176.9 61.2 53.11 46.6 39.4 32.1 24.8 9.4 4.31 10.7) 10.61 /O.Sl 

CFC.11 (regcUor new equip.) 93.5 I 102.9 113.2 113.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I 0.0 0.0 0.0 
I ' ! ' I I ! I I 

- TOTAL CFC : 479.8 ! 496.41515.7 I s2u I 19s.3 I 11u I 61.2 I SU I 46.8 39.4 32.11 24.8 9.4 4.3 10.'t)I IQ.ell 10.51 

.,. 
l 

- f 

' . 



QOltMEBQAb A?)h2 !?;;'l;JSTB!AL BEFB!GEBADON (SCENARIO B) 

I vEARI 19941 199s 1 1~ 1 19911 1ns 1 1m r2000T2001T 2002' 2:m' 20041 200s 1 200e 1 2001 
! ~-nan:! GtOW!h Rate 4.5,, 4.5,-.I 4.5,. 4.5,al 4.5%1 4.5,al 5.°'' 5.°'al 5.°".J 5. 5.°"•I 5.00/o 5.0'Y. 5. 
~ COLD STORES (6 • 36 TR) 

INu:TO&ro!Newl:istallalions(Totall I 10 10 11 111 12 121 13 14 14 15 16 17 17 18 19 20 21 
: CFC-t!aS&d Egui:metlt 10 10 11 11 I 0 0 0 0 0 0 0 0 0 0 0 0 0 
i ,...o.,·CFC-based Et'ui::i:nent 0 O 0 O I 12 12 13 14 14 15 16 17 17 18 19 20 21 
Nu:n~:>tE~ui;>ina:l!Scr~-C!=CBased(1%o!To:aJ) 8 8 8 al 8 8 9 9 9 9 9 91 9 9 9 9 9 

N'.J."Tl':>er of CFC-~ E91110.-nent Retrofitted o o o o o o I o o o o o o o o o o o 
?erC8!l!a9! ol CFC-t>:u~ Stock. Retro~tted 0. 0.~ 0.0o/o O.°''• O.°''• O.Oo/o 0.0•1. O.°"• O.°'e 0.0,a O.O"lo 0.°'9 0.0"lo O.O"lo 0.0"lo 0.0% 

830 832 835 839 843 847 851 855 861 867 874 882 900 910 I 921 933 I -· .. -- ___ ._ .. _ .. e3' 1 832 e3s 1 e39 1 e3:i 1 e22 s 13 s:i4 r 7?s I 7.::s 1 m ;t;a' ;s; 1so ;41 132 ;~ 

Non-CFC-basea Equipment 0 O 0 0 12 25 38 52 66 81 97 113 131 149 168 189 210 
0.07 0.08 0.08 0.08 0.00 0 00 i 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CFC-12 fr · 7.2k~1Ullit 

C::C-12 1r•3:f !.:.t ~'(isting 90Ui? l j,..?,ne5) · $W :"l:>le a!. b. 

O...:a,~~· ':l: C:'<> 1 ~ R;ic:>vcred & R&:vc~ (To,,~sl 

~81'cen=a:>V r:l.--:o.-wred of the Total Rec:overa!>le 

Total Rec:oYer'~ ITo:ines 
t.:ET CFC-12 DEM4ND 

Numlli«ofE• r 1% ol Total 

165 1 65 1 65 1.67 1.55 1.54 1.43' 1.41 1.40 1.38 137 1.35 1.34 1.32 1.30 1 1.29 1.27 
0 0.00 0.00 00:> 0.18 0.18 0.18 0.18 0.18 0.17 0.17 0.17 0.29 0.29 0.29 0.28 0.28 

O'Y. O'a 0'9 0% 4°"• 4°'<.. 40% .4°"• 40% 4°'9 40°1. 4°'9 7°'' 70"lo 70°1. 7°"• 70'9 
0.461 0461 0.461 0461 0.461 0.451 0.451 0.441 0.441 0.431 0431 0.421 0.421 0.411 0.411 0.40 ~ 

0.9il 1721 1.731 1.741 1741 1.371 1.361 1.251 1.241 1.221 1.211 1.201 1.181 1.041 1.031 1.021 1.00 
5.40 I 5 64 I 5.90 I 5.90 I o.oo I o.oo I o.oo I u.oo I o.oo I o.oo I o.oo I o.oo I o.oo I o.oo I o.oo I o.oo 0.00 

2 3 3 3 3 3 3 31 31 31 41 41 41 41 41 51 5 
2 3 3 3 0 0 0 Cl OI OI 01 OI OJ OI 01 01 0 
0 0 0 0 3 3 3 31 31 31 41 41 41 41 41 51 5 
2 2 2 2 2 2 2 

21 21 21 21 21 21 21 21 21 2 
Num!>ar or CFC-based EQui~nt Retrofitted I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 0 0 0 0 0 0 0 0 I 0 
Perc:antaoe or CFC-based Stoc:K R&trolined I o.o,-. O.°"•I O.°'o o.o,-. 0.0%1 O.°':.' 0.0%1 O.°'al o.o,-.1 0.0,:.I 0 0%1 O.°'al 0.0% 0 °"• 0.00/ol 0.00/ol O.C'% 

·1io:a1 .=>:>:>;.1!a~~.-1 ~~ ::i .. ~::ia:ll 2:>5 207 2071 ~~3 209 · ~Oil I 210 212 213: 214 216 218 220 222 224 227 230 
CFC-based Eoui0t:le:"ll 2:>5 207 2071 203 I 205 2:>4 2C2 200 198 I 195 194 192 190 188 1~ 184 182 

o I o I o I o I 3 I 6 I 9 I 12 I 15 I 19 I 22 I 26 I 30 I ~4 I 39 I 43 I 48 
o 05 I 0.05 I 0.06 I 0.06 I o oo I o.oo ! o.oo ! o.oo I o.oo I o.oo I o.oo I o.oo I 0.00 I o.oo I 0.00 I o 00 I O.C>J 
1 23 I 1.23 I 1.23 I 1 .24 I 116 I 1.14 I 106 I 1.05 I 1.04 I 1.03 l 1.02 I 1.01 I 1.00 I 0.99 I o.98 I o.&71 0.95 

01 0.001 o.ool oool 0.141 0.131 0.131 0.131 0.131 0.131 0.131 01:i1 0.221 0.221 0.221 0.211 0.21 
°°'"' o,-.I °'"' ~c.I 40%1 40%1 4~ol 4°';.I 400/ol 40%1 40,..! 4°'"' 700/ol 70%1 70o/ol 70,-.I 70% 

I 0.:>4 j 0.341 0.341 0.34 l 0.341 O.l4 I .33 0.33 0.33 0.32 0.32 0.32 0.31 . 0.31 0.31 0.30 0.30 I 
1.281 1.29 129 130 102 101 o.93 o.92 o.91 o.90 oe9 os9 o.78 o.n o.76 o.76, o.75 

i 1.301 1.351 1421 u2I oool 000 1 o.ool o.ool o.ool o.ool oool 0.001 0.001 0.001 0.001 0.001 o.oo 

• 
.,. 

. ··~ . . . ' . 
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YEAR 1994 1995 1998 1997 1998 1999 2ro() 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 
C. REFRIGERATED TRUCKS 

Number or New lnslllllations 11 11 12 13 13 13 1• 
,. 15 18 17 17 18 19 20 21 22 

I 
Ci=C-basad Eguioment 11 11 I 12 12 0 0 0 0 0 0 0 0 0 0 0 0 0 I Non-CFC-based Emim..-.t 0 0 0 1 13 13 14 14 HI 18 17 17 18 19 20 21 22 

i Numl>erof- · ·- tScr~l1%ofTotall 5 5 5 6 5 !5 5 5 5 5 5 5 5 5 5 5 5 

l Number ol CFC-based Eauioment Retrofit!&:! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I Pe~oa.,:a:>e o! CFC-based Stoc;I( Retrofitt&:I O.°'i. O.°'~ o.°';. 0.001. 0.0% O.Oo/o 0.0% O.Oo/• o.°':. 0.0-1. o.°':. 0.0-1. O.Oo/o O.O"I. O.Oo/1 O.Oo/. o.°'~ 
I To:al f>:x>c.tl;ltion of E"'-">ment 533 539 547 !553 561 569 sn 587 !597 608 619 632 645 660 675 691 708 

I CFC-based Eoui~:it 533 539 S.7 553 548 543 539 !533 528 523 518 513 508 503 498 493 488 

I No.,·CFC-based Eauioment 0 0 0 1 13 26 40 54 69 85 102 119 138 157 177 199 221 

CFC-12 /ran-t. tor new """UiDI /Tonnes\ - 5.35k:i'Unit 0.06 0.06 O.ot 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

:CFC-12 (reod. tor exislina acuio.l /Tonnes) 0.791 0.80 0.81 ;.J.82 0.76 0.75 0.70 0.70 0.69 0.68 0.68 0.67 0.68 0.68 0.65 0.64 0.64 

O.;anb!V of CFC-12 Recovered a R~ /To:inesl ol o.oo 0.0~ 0.00 0.09 0.09 0.09 0.09 0.09 0.09 0.08 0.08 0.15 0.14 0.14 0.1• 0.14 

Percenra:ie Reooveted of the Total ReccMM'ele 0% °':.! °'" 0% 400!. 400/, 40% 40o/. 40~. 40o/o 40o/o 40o/o 10-1. 70o/o 700!. 70-1. 70"/o 

"'."~:al ~'::ove~a~le /To.'l."19Sl 0.22 0.22 0 22 0.23 0.22 0.22 0.22 0.22 0.22 0.21 0.21 0.21 0.21 0.21 0.20 0.20 0.20 

: NET CFC-12 DEMAND 0.85 o.86 I o.87 0.88 0.67 0.67 0.61 0.61 0.60 0.60 0.59 0.!59 0.!52 0.!51 0.!51 0.!50 0.!50 

L_ I 
:TOT AL ~FC-12 !r!!IS!. tor new !,guil!l !Tonnes) 0.11! 0.19 0.20 0.20 0.00 0.00 0.00 6.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 

TOTAL Ci=C-12 frli>M. tor exis1ina c:iuiD.l iTormesl 3.66 3.68 3.70 3.72 3.47 3.44 3.20 3.16 3. 13 3.10 3.06 3.03 3.00 2.97 2.93 2.90 2.87 

ITOTAL CFC-12 RECOVERED & RECYCLED /Tonnes\ 0.00 0.00 0.00 0.00 o.•1 0.41 0.40 0.40 0.39 0.39 0.3a 0.38 0.68 0.65 0.6-4 0.6"4 0.63 

NET TOTAL CFC-12 3.85 3.17 3.90 3.92 3.ot 3.03 2.80 2.17 2.74 2.71 2.88 2.H 2.34 2.31 2.29 2.21 2.24 

TOTAL CFC-11 (read. tor new MUID.) uo 7.00 7.31 7.31 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 

TOTAL CFC 10.$4 10.81 U.21 ff.23 3.0I 3.03 2.80 2.77 2.14 2.11 2.68 2.u 2.u 2.31 2.21 2.2' 2-'!4 

4 
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- ·~ .a..,n - ·---1A1 a·- , .. ·- ,~-~ ... a -·- a\ 

I YEAR 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 
I I I 1 I I ! I 
' 

I Number of New Installations . . . . . . . . . . . . . 
NumOer ol Eouioment Scranoad I 3 3 3 31 3 3 3 31 . . . . 
Tota: ?:X>Ulali:>n ol E:o:.i:>ment 24 24 21 I 18 15 12 9 6 3/ ol . . . . 

' 
! 

1 
FC-12 lreo::I br existi~ eo:.ii:>) ITonnesl. see note c 13.18 13.18 11.53 9.88 8.24 8.59 4.94 3.29 1.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

FC-11 °raoj br existi:ia eoui:>.l <To:'lnes\ ·sea n:>te d 5.19 5.19 4.54 I 3.89 3.24 2.60 1.95 1.30 0.85 0.00 o.oo I o.oo 0.00 o.oo 0.00 0.00 o.oo 
I I . I 

TOTAL CFC 18.37 18.37 16.07 13.78 11.48 9.19 8.89 4.59 2.30 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 

U-0.Dll i:: .Al ... - ·~~ENABIQ Bl 

I YEAR! 19941 1995 J 19961 1e91 I 1e:ie I 1e~ I 2~0 I 2001 I 20,2 I 2003 I 20041 2oos I 2ooe I 2007 2008 2009 2010 

·a~i;::ie ?r:>::b::ti:>n bv ?AN & oe-ie:-s in future ;'::>X)) 10 I 10 10 I 10 11 121 13 15 16 18 19 21 24 26 29 31 35 

·e.-.i.::le ?rnducll:>."'l bv VON /'000\ 1 I 0 . . . . I . . . -
I 'ehicle Productio."'l bv GM 1'0001 4 4 4 4 4 5 5 6 6 7 8 9 9 10 1, 13 14 

; :n:>:ned Ve~::le. :Naw a..,:! Fai1v-:.:sedl lOOO\ 35: 3i< 42 47 51 56 62 68 75 83 91 100 110 121 133 146 161 

, :>:al N'-l:n:>ec' of l\ew AC Vehi::les i'OOOl I 
CFC-based ACs 27 28 36 36 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-CFC-based ACs 0 0 0 2 41 45 48 52 56 61 66 72 78 85 93 101 111 
I 

lumber of AC in Vehicles Scra."'-">Ad l'OOOl 

CFC-based ACs 33 ~ 34 34 32 30 29 27 25 23 20 18 16 13 10 7 5 i 

Non-CFC-!:lased ACs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 50 ~ 
lumb.lr of Cars (from old stock\ retrofitted to Non-CFC ACs l'OOOl 0 0 0 0 6 8 10 13 16 20 25 31 37 45 SS 38 26 

ercentaoe ol CFC-based Stock Retro6tted 0.0%1 0.0% 0.0%1 0.0% 1.0% 1.3~;. 1.8% 2.4"1. 32% 4.4%1 6.0% 8.5% 11.8•1. 17.2-1. 26.8•/. 27.3"1. 28.0-/o 

otal Po~ula!i:>:'I of .e.c Vehicles ,~oo:n 650 I 844 g45 I 650 659 672 690 714 744 780 I 824 874 933 1 000 1.033 1 073 1122 i 

CFC-~se:l ACs I 650 I 6441 €-46 649 6091 571 I 532 493 452 410 365 3151 262 204 139 94 63 ' i 

NOC'-CFC-~j ACs O• 0 0 2 49 101 15S 222 292 371 459 559 670 796 893 979 1 059 
I 

i=C-12 (;ead. r:>r new AC Ve~ .. :iasl iTo:-inesl · 1.621\a '°'r.1t 4350: 44.96 58.50; 59.50 0.00 0.00 i 0.00 0.00 0.00 0.00. 0.00 0.00 ' 0.00 0.00 0.00 0.00 0.00 

'i=C-12 ireod. l:>r axistin:i AC Vahiclasl <To:i:iasl I 31201309.1 263.7 243 6 207.7 187.5 
I 

310.1 311.0 156 0 142.8 117.2 88.9 59.6 32.7 22.3 15.1 10.1 
I 

)UANTITY OF CFC- 12 RECOVERED & RcCYCLED ffo:'lnes\ I oi 0 0 0 16.48 15.50 14.51 13.53 12.53 11.50 10.43 9.28 14.04 13.82 2384 16.73 11.83 ' 

_ ?a1"~3:>a ;;~,..a~.cl ol tie io:al Ra:o~a~a:>la C'O! 0% o~.I O%i 40% 40%.1 40% 40% 40% 40% 1 40"1oi 40% 10•1• 70"10 70% 7~• 700,9 

°':>:al ~~vs·a:>!a iT:>:'l"laSl I 41.34 1 4310 43.2514333 I .:1.21136.74 T 35.29 338313133 28.75126.0S 23.191 20.os I 19.75 34.05 2390 16 90 

I I 

N=r" TOTAL CFC 355.5 i 354.0 368.6 I 369.5 I 247.31 228.1 193.2 174.0 I 153.S 131.3 j 108.8: 79.7 45.6 18.8 l1.8l 11.6) (1,7) 

... 
~---~ 



SUMMARY OF ODS DEMAND IN PHASE-OUT SCENARIO B (O'JP Tonnes) 

! Y:A.R1 1H4 1t95 1"8 1t97 1H8 11199 2000 !?001 2002 2003 2004 2005 20~ 2007 2008 2''9 2010 

i1· REFRIGERATION AND AIRCONDITIONING I I 
i A DOMESTIC F\EFRIGERA TORS & DEEP FREEZERS 
I CFC-11 I 93.5 102.9 113.2 113.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ' 
I NET CFC-12 ! 335.21 393.6 402.6 410.4 195.3 176.9 61.2 53.9 46.6 39.4 32.1 24.8 94 4.3 10.7'1 10.61 (0.5' 

I 8. COMMERCIAL AND INDUSTRIAL REFRIGERA TIO."J I I 
I CFC-11 I 6.71 7.0 7.31 7.3 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.Q. 
' NET CFC-12 3.8 3.9 3.9 3.9 3.1 3.0 2.8 2.8 2.7 2.7 2.7 2.7 2.3 2.3 2.3 I 2.3 2.2 ; 

i C. DOMESTIC AND COMMERCL.l.L AIRCONDITIONING I I 
I c:=c-11 5.2 5.2 4.5 3.9 3.2 2.6 1.9 1.3 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
I 

;FC-12 13.21 13.2 l 1.5 iii.iii 8.2 6.6 4.9 3.3 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ' I 

I 0. MOBILE AIRCONOITIONING I 
I NET CFC-12 355.5 I 3S4.0 358.6 359.5 247 3 228.1 193.2 174.0 153.5 131.3 106.8 79.7 45.6 18.8 !f 6\ 11 61 11.7 
i TOTAL CFC-11 i 105.4 1115.1 125.0 1244 3.21 2.6 1.9 1.3 0.6 0.0 0.0 0.0 0.0 0.0 __£0~ 0.0 0.0 
; TOT4L CFC-t2 i 755.8 : 764.6 786.6 793.8 453.9 414.6 262.1 234.0 1204.5 173.3 141.6 107. f 57.3 25.4 0.0 I 0.0 0.0 

I SUB-TOTAL 11) All.cFC 864.2: 879.7 1111.8 918.2 457.1 417.2 264.1 295.3 205.2 173.3 141.8 107.1 57 3 25.4 o.o o.o --2.&. 
'2. FOAM INDUSTRY 
i CFC-11 165.01172..4 1t0.2 180.2 180.2 180.2 90.1 90.1 90.1 90.1 90.1 27.0 27.0 27.0 o.o o.o o.o 
3. AEROSOLS 
I CFC-11 I 7.7 8.0 8.4 8.4 8.4 8.4 4.2 4.2 4.2 4.2 4.2 1.3 1.3 1.3 0.0 0.0 0.0 

I CFC-12 24.0 25.1 26.2 26.2 26.2 26.2 13.1 13. 1 13.1 13.1 13. 1 3.11 3.9 3.9 0.0 0.0 0.0 
I CFC-114 45.0 47.0 49.1 49.1 49.1 49.1 24.6 24.6 24.6 24.6 24.6 7.4 7.4 7.4 0.0 0.0 0.0 

I SUB-TOTAL {3} ALL-<:FC 78.7 80.2 83.8 83.I 83.8 83.1 41.1 41.1 41.1 41.11 41.9 12.8 12.8 12.8 o.o o.o M 
4. FIRE-FIGHTING 
I HALON 1301 I 35.o I 36.8 38.2 38.2 38.2 38.2 19.1 19.1 19.1 111.1 111.1 5.7 5.7 5.7 o.o 0.0 0.0 

:s. SOLVENTS I 

' 
I 

: CARBON TETRA-CHLO~l;)E I 1056 i 110.4 115.31115.3 115.3 115.3 57.7 57.7 57.7 57.7 57.7 17.3 173 17.3 o.o I 0.0 0.0 

I METHYL CHlOi=IOFORM I 25.4 I 26.5 27.7 27.7 27.7 27.7 13.9 13.9 13.9 13.9 13.9 4.2 4.2 4.2 0.0 0.0 0.0 

' SUB·TOTA.L 15) ! 131.0 138.I 143. 1 l 143. 1 143. 1 i 143. 1 71.5 I 71.5 71.5 71.5 71.5 21.$ 21.5 21.5 0.0 o.o o.o 
' ! i I 
I TOTAL OOS i 1.272 i f .305 1357 1,363 I02 #2 4871 4$8 421 3M 364 174 124 12 0 0 0 

,.,. .. ,,, . ,. .. '·' .f 



(' 

YEAR 1994 119$ 1191 1117 1191 1"9 2000 2001 2002 2003 2004 2005 2008 2007 2008 2009 201(; 

!OOUESTlC REFRIGERATORS & DEEP FREEZERS <SCENARIO Al ! 
it.iUMSER OF NON-CFC EQUIPMENT PRODUCED LOCALLY C'OC 0 0 0 0 0 0 o' 0 0 0 0 83 91 100 110 121 133 

C!i!!lal R8QOV91'Y Cost f000.000 Nairal 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 o.o o.o 193.& 183.I 1113.I 1113.I 1113.I 11131 1180.5 
! L"lCr81!lental """"'alina cost o~ oroduction <'000 000 Nairal 0 0 0 0 0 0 0 0 0 0 0 287.0 323.1 3;().11 473.0 '72.4 8~:! 
QUANTITY OF ODS RECOVERE0 1RECYCLED CTonnesl 0 0 0 0 0 0 0 0 0 0 0 34 31 28 33 27 29 
: ~'of racvclina•reoovarv ('000.000 Naira\ o.ol ~ .. ...... 0.0 0.0 o.o o.o 0.0 0.0 o.o o.o o.o 41.8 41.11 41.3 54.8 41.4 !:7.2 
~"IUM5ER OF NEW :M?ORTED NON-CFC BASED EQUIP. l'OOOl I 10 21 33 47 62 1a I 95 116 156 171 188 207 228 .__lll 
: l:l:remental cost of substitution !'000 000 Nairal 0 i) 0 32 75 1211 199 2flt 401 I 543 719 1 087 1 2111 1 582 1890 2.2H 2 717 
1-0TAL NUM3ER OF CFC-BASF.D EQUIPMENT IN USE ('000) 1806 1830 1 1861 1 901 1 930 1.952 1 969 , 982 1 gag 1.993 1995 1 997 1 829 1 63J 1 412 1133 858 
N:.:Ma:::R OF CFC-BASED EQUIPMENT RETROFITTED ('000) ol o1 o 0 0 0 0 0 0 0 0 68 99 144 m 219 ~29 

I v.ith c.omnresso.- failure / 11 43%) 0 0 ~ 0 0 0 0 0 ol 0 0 68 99 144 l61 129 98 
I without com:vessor failure ol 0 0 0 ol 0 (I 0 0 0 0 0 0 0 471 89 131 

i Incremental cost of 3Ubstitution 1'000 000 Nai:-al 0.0 0.0 0.0 0.0 o.o 0.0 0.0; o.o o.o Q,I) o.ol 2:!4.3 357.7 570.1 110.1 1.0411.2 1209.f 

TOTAL INCREMENTAL COST 0.0 0.0 0.0 32.3 74.1 1211.3 199.4 281.5 401.1 542.:: 913.1 1.793.3 2 207.2 2 751.3 3 521.4 4J~.2 5 908.4 
; l ; I --i("t'\UUl: .. t'"U.t &tJn ttJnlJSTRIAI i:i::CRIGl:l:U,TION (ctl"'C:l>J&l21r" Al I I I ! I I ' I 

~ - I -· ·-
INUM3:::R OF NON-CFC EQUIPMENT INSTALLED ol 0 0 1 1 1 1 1 1 I 1 1 27 29 30 32 33 35 

I Ca:>i~ ~;10011ery Cost •'000 oo:> Nai:a I o.o I 0.0 o.o 0.0 o.o I o.o 0.0 0.0 0.0 I o.o 71.0 71.0 78.0 78.0 78.0 111.0 I 474.9 
L-icre;·~e:'l:aJ 0::1&rati:'\::> cost of oroduction !'000.000 Nai:al o.ol 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o I 0.0 o.o 0.1 0.1 0.1 0.2 ::1.2 o-:21 

QUANTITY OF ODS RECOVEREC::. 1RECYCLED <Tonnes\ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.ool 0.00 0.00 0.53 0.52 0.52 0.72 0.71 0.70 

Cost of raev:lina'r&oo11t11J1V /'OOO.OOO Nairal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.1 0.7 0.8 1.2 1.3 1.4 
TOTAL INCREMENTAL COST 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 o.o o.o 71.0 78.7 71.8 71.t 79.3 794 C78.5 

lr.u.. .. 11 C: A JI -;; tSC:i::Na• .. ,... A.\ 

:....i:JM3!::=1 OF NON-CFC EOUl?MENT INSTALLED o. 0 0 2 5 9 13 17 22 i 27 32 68 75 82 91 100 110 

I lnc:nlmental cost of i:'lStallalion 1'000.000 Nairal 0.0 0.0 0.0 u 27.2 49.7 78.5 115.3 111.7 220.1 293.2 m.8 120.2 992.C , 200.8 1 453.0 1.758.1 

~:i-A:. ,_-r.·5:~ o~ .:::::c.5..:.~:::: =~--.=·.~:·, r :'\ :.-s: i'J:>:>l ! 55: 57a i •• • I s:.2 5~; 635 SSS 6~ --· 533 e;,4 I 6S::l 5231 !,S5 54$ I 4-- ' 42.2..J ~:) .... ' t,;:r I :,;t I 

·"<U'-i~3E;:< OF CFC-94.S";D EO'J'?lt.ENT ~E''T'R'.)Flr"ED 1'0:'.>0\ I 0 0 (.;: Oi ol 0 0 0 o! ol ol 3 :1 1~ I 2e I 451 77 I 

! 11\1~ com::>."ess::>: ta'lure {1%1 I 01 ol ol ol ol 0 ol 0 01 ol ol 31 ~I sl 4 I 
; w1~~ co:~i:::iress::>: :a11:.ire I OI 0 oi o! ol 0 0 0 ol o.~ I 01 ol ol 211.~ I ?.11 4oL-2!J 
: !~eme:i:al cost of s;.i~:itvti:>'l :-o:i' :X>O N<'li:ai 0.0 l 0.0 o.o I 0.0 0.0 o.o o.o 0.0 0.0: o.o I 43.71 M.21 csu I I , 

873.8 ' 11839.11 
OUANT1TY OF ODS RECOVERED'RE~YCLED ITo:i-.asl I o oo I o oo I o.oo I o.oo I o oo 0.00 0.00 0.00 o.ool o.oo I o.oo I 20.971 19821 18621 24.17 I 21.79 I 25. 13 

0 I 0.0 I 0.0 I 0.0 I 0.0 I 0.0 I 0.0 I 0.0 i 0.0 I o.o I 25.8 I 28.81 'J.7.7 I . 39.6 I :.IU I 411.1' 

.o · !!.o 9.9 · 21.2 · 49.71 78.51 115.3 i 161.1 220.1 I 293.'2; 747,31 943,21 1,'!!3Ioe.o' 2.35~.o · 3,447.:r 

I I I I i I I I I I I I 

.o : o.o o.o 1 o.o 1 o.o I c.o i o.o I o.o · 47 I s2 ! 57 i u I 891 -78 1 04 ~2 , 
I I I I I I I I !--"l 

GRANO TOTAL INCREMENTAL COSi' 42.2 I 101.1 I nt.o I 2r. t I 403.a I ssu 1-809.a I 1,338.1 I 2.1E+03 I 3~211-,-:-a I 4. 138.o] uaz.a L1.e11.1T-9.m4 I 
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PRESENT VALUE@ 10% 

Total Cumrr.ulcrive ODS Cor.sumption- Unconstrained 
Trta! C1.1m:nulative ODS (;onsumption- Scenario A 
Total C•mm't.1iative COS F't-.ased »ut in Scenario A 

9.14 Bi&ior. Naira 

114 Million USS 

24.70 '000 Tonnes 
11.39 '000 Tonnes 

SE- i .a2 Nalra/Kg 

6.59 US$1Kg 

13.31 '000 Tonnes 53.!Wo 

YEAR 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 

USE~S C.CSTS 0.0 0.0 0.0 9.9 27.2 49.7 78.6 115.3 161.7 220.1 486.9 1,206.8 '1,406.6 1,647.0 1,963.4 2,308.2 3,739.8 

PRES'cNT VAt.UE@ 10% 3.41 Binion Naira 
42.598 Million US$ 

CONSUMER COST 0.0 0.0 0.0 32.3 74.6 129.3 199.4 288.5 401.1 542.5 719.4 1,334.7 1,744.6 2,343.9 3,26!5.4 4,2:)9.4 !5,61!5.9 

PRESENT VALUE@ 10% 5.37 Bilion Naira 
67.08 Million US$ 

GOVERNMENT COST 0.15 BiUion Nai~a 
1.8182 Miiiion US$ 

..,. 
"' 
.f .f 



.,. 

YEAR 1994 1995 1996 1997 1998 19" 2000 2001 2002 2003 2004 2005 200I 2007 2008 2009 2010 
iooMESTIC REFRIGERATORS & DEEP FREEZERa •SCENARIO B) 
!"ll!JM3::R OF N::>N-CFC E0!..!:?11.ENT PRODUCED LO:A!..L Y l'OOOl 0 0 0 0 83 91 100 110 121 133 146 161 177 1~5 214 245 ~59 

hCa:Xlal Reoovarv Cost C'OCX> 000 Naira) 0.0 0.0 0.0 90.4 90.4 90.4 90.4 90.4 90.4 90.4 ~.4 90.4 90.4 90.4 90.4 90.4 147.9 
ro~lal n.._.ali~ cost ol !'ll'nduction 1'000 000 Naira) 0 0 0 0 135.3 163.7 198.1 239.7 290.0 350.9 424.8 513.7 82U 752.2 910.1 1101.2 1 332.5 

QUANTITY OF ODS RECOVERED'RECYCLED (Tonnes> 0 0 0 0 26 24 22 20 19 17 15 14 21 18 15 13 10 
I Cost ol r....,.,cli'1<l'recove~ 1'000 000 Naira} 0.0 0.0 0.0 0.0 16.4 16.8 17.0 17.2 17.3 17.3 17.1 16.7 28.3 2'1.9 25.1 22.11 20.7 
INUM3ER OF NEW IM?ORTED NON-CFC SA.SEO EQUIP. !'0001 0 0 0 10 40 44 65 53 58 64 70 78 85 94 103 113 125 
I lncrame:i:al cost ot su!>slituti:)O C'OCX>.000 Naira\ 0 0 0 32 140 169 278 248 300 362 439 531 642 m MO 11l8 1 378 
li"OTA.L NUM3EF: OF CFC-SASED EQUIPMENT IN USE 1'000\ 1.806 1.83011.861 1 901 1 922 1 782 1 646 1 513 1.383 1.255 1 129 1 005 882 762 646 533 1.40 

J"lUM3ER OF CFC-SASEO EQ:Jl?MENT RETROFITTED C"OOOl I 0 0 0 0 44 47 51 55 59 63 68 73 75 78 81 66 55 

wilh co~oressor laiiure 111. ~3% l 0 0 0 0 44 47 51 55 59 63 68 73 75 78 74 81 50 

wit'l:>Ut CO.'Tl::>."9SS;>r tail:re 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 6 5 
I l~e-ne'l:al oos! o• substi!'Jtb'I C'OOO 000 Nai•a\ 0.0 0.0 0.0 0.0 73.9 87.3 103.3 122.1 144.4 170.8 201.9 :?39.8 271.6 309.9 351.3 3111.11 289.3 

I TOTAL INCREMENTAL OOST I 0.0 0.0 0.3 122.7 455.7 527.3 687.0 717.0 s.41.7 991.8 1172.8 1 390.4 1 '54.0 1 955.3 2.317.1 2 870.8 318&.9 

I 
crv.111:~,....A I t.i...•-, l .. 'l"\IJST=l''•H RCC~)"lCR.6.TJON ISCC'-lA~IO el i I I I 
i i I I 

' 
!NtJM3:::R OF NON·CFC EOUl?MENT INSTALLED 0 ol 0 1 27 28 30 31 33 34 38 38 40 42 "4 46 48 

Ca!)ital ;:!ecoverv Cost 1'000 000 Naira\ I 0.0 0.0 0.0 78.0 78.0 711.0 78.0 78.0 78.0 78.0 78.0 78.0 71.0 78.0 71.0 71.0 101.1 

! l:"~~:".'lil:"\:<i 1 o:>a~a:m:::i ~s! o! :>~:::>:!u:ti:>n l'0:>'.).000 Naira\ I 0.0 o.o I 0.0 o.o 0.1 0.1 0.1 0.1 0.1 0.1 0.1 I 0.1 0.2 0.2 0.2 0.3 0.3 
!OUANTITY OF ODS RECOVERE(;Vi'\ECYCLED ffonnesl I o.oo 0.00 0.00 0.00 0.41 0.41 0.40 0.40 0.39 0.39 0.38 0.38 0.66 0.65 0.64 0.64 0.63 

I Cost of re-..::xcli~'·~co-.·91\' ('000.000 Nairal o.o 0.0 0.0 o.o 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.11 1.0 1.1 1. 1 1.2 

TOTAL INCREMENTAL COST 0.0 o.o o.o 711.0 78.3 78.3 78.3 711.4 78.4 78.5 78.5 78.8 79.0 79.1 79.2 79.4 102.7 

a-a11 c.t.1 ·- t~r:NA Dll"\ A\ 

iNuMSER OF NON-CFC EQUIPMENT INSTALLED 0 0 0 2 41 45 48 52 56 61 66 72 78 85 93 101 111 

I l~me:i:al cost ol ;.,stalla:i~'I 1'000.000 Nairal o.o 0.0 0.0 9.1 1113.0 228.3 270.6 321.5 382.7 456,3 544,9 651.5 779.8 934.3 1 120.2 1.3«.2 1117.9 

trOTAL NUMBER OF CFC-BASED EQUIPMENT IN USE 1'000\ I eso 678 680 682 648 609 571 532 493 452 410 385 315 262 204 1391 94 

t~u~.~;:::=t v~ c::c.:;.:.i.s::> :c:~1?1-.~:=Ni ~=7~c:=i77:o :·:.i:.:1 01 :i: oi 0 6 s! 10 I 13i 15 i 201 2s! 31 37 45 55 39 i 2· 'j 

I w1~ c:>:n::>"ess:>r ~a!!:Jr9 i 1 ~o l 
; a ol 0 0 6 5\ 61 5i 5; 5 I 4 4 3 3 2 1 I 1 

I w1:."1:>:.1t C0.'!1Dtes5:>1 lailure ! ol ol ol 0 0 21 4 7 11 ! 15 I 21 I 27 34 43 53 371 26 
I lncre~.,:al 00$1 :>I sut>stltvtio., t'000.000 Nairal I o.o I o.o I 0.0 0.0 40.2 55.3 76.1 104.61 143.8 I 197.7 271.9 373.9 497.2 861.2 879.3 672.3 I 515.4 

iouAp..;TITY O!= ODS RECOVE~ED'Fl:cvc:..:D ITo:i:ias\ ! ol ol 0 O i64B 1550 14.51 13.53 12 531 11.50 10.43 9.28 14.04 13.82 23.84 16.731 11 e3 

I C:>S! ol re-..-vclinQ 'reo:>ve~ l'O:>O 000 Naira l I 0.0 I o.o I 0.0 o.o 10.4 10.8 11.1 11.4 1 u I 11.7 11.7 11.4 19.0 20.6 39.o I 30.1 I 23.4 

I TOTAL INCREMENTAL COST ' o.o I o.o I o.o I 9.1 243.7 294.31 357.7 I 437.41 538.11 665.8 I 8211.511 036.11 1 296.0 1 616.0 ! 2.0311.6 2 046.& I 2 156.7 

! I 
I I I 

471 s2I 571 
: i 

351 
I 

~·e::ime.,1 Costs l:>t Cam:lllio!'l and lnstituti:mal ~?·e:-1:::i':"e,i.,:i I 0.0 o.o I 0.0 27 29 32 39 I o I 53! 69 76 64 92 
I 

·' ' ' 
I i I ' 

' I ' I I I I I 
I GRAND TOTAL INCREMENTAL COST o.o I o.oi 0.3 i 236.3 808.9 932.1I1158.5 1.271.8 1.501.0i1.783.2 2131.4 2 562.8 3 091.1113 719.6 4.510.9 4 aao.3 5 s18.2 l 
I 

:< 
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PRESENT VALUE@ 10% 

'otai Cummulative ODS Consumption· Unconstrained 
otal Cummulative ODS Consumption· SCENARIO B 
'otal Cumrnulative ODS Phased out in SCENARIO B 

10.37 Bllion Nlli'a 

130 Minion US$ 

24. 70 '000 Tonnes 
S.66 '000 Tonnes 

19.04 '000 Tonnes n.093 

~.8 Nalrall<g 

6.81 US$1Kg 

YEAR 1"4 1HS 19M 1997 1991 1199 2000 2001 2002 2003 2004 2001 200I 2007 2008 2009 2010 
0.0 0.0 0.0 99.5 445.9 510.2 587.5 880.5 792.4 Q27.1 1,0SQ.2 1,2M.4 1,540.2 1,825.5 2,186.2 2,590.11 3,144.0 

USERS COSTS 
PRESENT VALUE@ 10% 5.37 Billon Nara 

CONSUMER COST 

67.152 Million USS 
0.0 0.0 0.3 32.3 25-3.8 311.8 457.6 474.3 587.8 731.0 912.4 1,143.3 1,410.9 1,747.1 2,170.9 2,128.7 2,181.3 

PRESENT VALUE@ 10% 4.31 Bllion Nai'a 
53.88 Million USS 

GOVERNMENT COST 0.25 BiDion Naira 
3.1818 Million USS 

-4' 
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TABLE 3.8: ASSUMPTIONS FOR UNCONSTRAINED ODS DEMAND FORECAST 

FOR COMMERCIAL AND INDUSTRIAL REFRIGERATION 

ODS APPLICATIONS GROWTH ASSUMPTIONS PERIOD 

u In:.;tallaLions ( i) Increase in Demand at· 

.J.nd servicing GDP growth rate 4.5% 

per annum 1995 - 2000 

{ii) Incre.J.se in Demand at 

GDP growth rale 5% per 

unnum 2001 - 2010 

TABLE 3.9: ASSUMPTIONS FOR UNCONSTRAINED ODS DEMANJ> FOR 

DOMESTIC AND COMMERCIA~ AIRCONDITIONING 

ODS APPLICATION GROWTH AS3UMPTIONS PEIUOD 
... 

~· I:n:•tLlll..:it ion ,1nd Pha:.;c out of use 

~;ervicing of Centrifugal 

Chillers dt .:l. r.:ite 

of 3 unit:_; P'::?r 

year 1995 - 2002 
=·--=~ -· 
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TABLE 3.10: .ASSUMPTIONS FOR UNCONSTRAINED ODS DEMAND FORECAST 

FOR MOBILE AIRCONDITIONING 

0 

0 

0 

0 

( i) 
(ii) 

(iii) 
(iv) 

( v) 

(vi) 

ODS APPLICATIONS GROW'l'll ASSUHPTIOHS 

1. Dom~stic Produ.-:t ion Charging of 
Refrigerants for new 
Vehicles 0 Freeze Local Production 

at 1994 levels 
Recharging of Leaked 
Systems· 0 Growth of Production at 

Recharging of System 
after Compressor 
Failure 2. 

avera9'.! 
10\ 

Import•~d 

annu.:i.l rate of 

Vehicles 

Topping Up 0 Growth rate of 10\ per 
annum on the average 

3. RetirE>m~nt of Vehicles 

a Average annual rate of 
8\ 

CFC-12 use per nt:!W Car produced locally: 
l~ uf •.•xL;ting stock of c.lrs retrofitted 
.lnnually with new ACs 
CFC-12 requirement for retrofit: 
15\ of tot.:i.l number of AC cars with 
leak.:i.ge problems 
CFC-12 need for rechurge of leaked 
:--:ystP.ms: 
Toppin9 up l•~quirement for all car::; 
annual!:>•: 

2 Kg/u~1it 

1.62 Kg/unit 

2 Kg/unit 

0.16 Kg/unit 

PERIOD 

1995-l997 

1998-.!010 

1994-.!010 

l.994-2010 

TABLE 3.11: ASSUMPTIONS FOR UNCONSTRAINED ODS DEMAND FOR FOAM 
PRODUCTION, SOLVENT, FIRE FIGHTING, AND AEROSOLS 
SECTORS 

ODS APPLICATIONS GROWTH AND OTHER ASSUMPTIONS PERIOD 

<J M.lnUfclcture of 4.5% average annual growth 19~5 - 2000 
F le:<ibl e [•\),lln3 15.0% average annu<1l growth 2001 - 2010 

(1991 11:;ed .J.:3 ba~;e year fol· 
foreca3t) 

" .'.::01 V<:?nts fo1· 4.5i average annual yrowl:h 1995 - :!000 
d•.!grea::;ing, 
rlL°I int remov .. 11 
.:ind other 5.0\ average annu.il growt:h 2001 - 2010 
ind11r;tri.:i I 11: ;er; 

() Fire 4.5% average annu<ll growth 1995 - 21)00 
Ext i nr1u i :;h01· 5.0% aver;1qe ann11.1 l qrowt·h 2001 - 2010 

0 i\<)ro:-;ol:; 4.5% c1ve1·a~f(! dllntl<l l growth l ')'.15 - 21lOO 
5.0\ .1vera9e anntt<l l growth 2001 - 21HO 

-- . -
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TABLB 3.12: PORBCAST OF tJ'NCOnSTRAINBD DEMAND POR ODS BY SBC'l'QR 1994 - 2010 IN ODP 'l'QNNIS2 

,, 
SECT~ AND SUBSTANCES 11M 1191 1111 2000 2002 2004 200I 200I 2010 

I 1. Aireonditio.i!!!:il & 
?tt'o•~lion 

I CFC·11 105.4 1356 m.a 2270 :?96.4 389.0 '904 592.1 71$.0 
CFC·12 758.8 7i3.1 836.9 907.5 1.007 . .t 1,1.t1.5 1,317.3 1,530.2 1,791.11 

' 
Sut>-To:al 864.2 928.7 1,011.7 1,134.5 1303.8 1,530.5 1,807.7 2,122.3 2,506.9 

1' , Foa'!I l~dus11 I - CFC·11 165.0 180.2 196.8 210 238.9 261.2 2880 317.5 350.0 

11 S:.i!>-To:al 165.0 1802 1116.8 210 236.9 261.2 286.0 317.5 350.0 ,, , 
Al'OS:>!s 

j, - m:11' 77 u u 100 11.1 12 2 134 10 ~5.3 
CFC·12 24.0 26.2 286 31.3 345 380 41.9 '6.2 50.11 
CFC-11.t 450 49.1 ~.7 58.8 • 6U 71.2 78.5 88.8 95.5 

SJ!>-To:al 767 83.7 111 5 ~.II 110.1 121' 133.11 m.8 162.7 

4. Fire F'ighting 
Halon-1301 350 382 41.7 45.6 50.3 55.• 61.1 67.3 74.2 

Su!>-Tolll 35.0 38.2 •1.7 45.8 50.3 55.4 81.1 87.3 7"'2 

5. Solvent 
c;,;;on T 11rachlotid1 105.6 115.3 12511 137.5 151.6 167.2 1M.3 203.2 m.o 
Mi:'l)'I Ch~rofa~m 254 277 ~3 33.1 36.5 40.2 44.3 48.11 $3.11 

S'Jb To:al 131.0 143.1 155.2 170.1. 189.1 207.4 :2a 6 2485 m11 

Total 1,271.1 1,S73.I 1,417.9 . 1,HU 1,IN.I 2,175.I 2,511.2 2,909.7 3,371.7 II 

=?o~ fca~ ~~d aerosol sectors, projections started from 1991. 

~ 
-

_f 

.. 
' 
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TABLB 3.13: FORBCAST OP ONCONSTRAINl!iD DEMAND roa ODS BX StzBSTMCB IN OPP TONNIS (EEEf 

SUBSTANCES 1"4 1flN 1111 2000 2002 2004 2008 2008 2010 
CONTROLLED BY 

MONTREAL 
PROTOCOL 

GROUP 11 ANNEX A 
CFC·1' 278.1 324.2 380.8 451.9 ~4.4 662.4 ~1.8 924.4 1,081.3 
CFC·12 782.8 819.3 865.5 938.8 1038.9 1179.5 1351.2 1578.4 114.1 
CFC·114 45.0 49.1 53.7 !8.6 64.8 71.2 78.5 86 6 95.5 

Sub· Total 1, 105.9 1, 192.6 1,300.0 1,449.3 1,647.7 1,913.1 2,229.5 2,587.4 3,019.6 

GROUP 111 ANNEX A 
Halon·1301 35.0 38.2 41.7 45.6 50.3 55.4 81.1 67.3 74.2 

Sub-Total 35.0 38.2 '1.7 45.6 50.3 55.4 61.1 67.3 74.2 

GROUP ll 1ANNEX § 
CTC 105.8 115.1 125.9 137.5 151.8 167.2 184.3 203.2 224.0 

Sub-Total 105.6 115.1 125.9 137.5 151.8 187.2 184.3 203.2 224.0 

GROUP 111 1 ANNEX 8 
1, 1, 1 TriCihloro9ttane 25.4 27.7 30.3 33.1 36.5 40.2 44.3 48.9 53.9 

Sub-Total 25.4 27.7 30.3 33.1 36.5 40.2 44.3 48.9 53.9 

Tot.a 1,271.t 1,373.t 1,417.t 1,Ml.1 1,111.1 2,171.1 2,111.2 2,too.7 3,371.7 
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FIG. 3.5: FORECASTED UNCONSTRAINED ODS CONSUMPTION BY SECTOR 
(IN ODP TONN~) 
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FIG. 3.6: R>RECASTF..O UNCONSTRAINF..D ODS CONSUMPTION BY TYPE IN TIU: 
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CHAPTER FOUR 

INSTITUTIONAL AND POLICY FRAMEWORK 

4 .1 EXISTING INSTITUTIONAL FRAMEWORK AND ODS PHASE-OUT STRATEGY 

IN NIGERIA 

(<1) 'l'he Current· Roles of I-'E?l~ 

'l'li•:! .. 1111 i 11 l hi:; :;cction 1:; to briefly rev.1 cw e:xi::;ting framework 

and occions in the general protection of the environment that has 

bearing to the goal of phasing out the use of Oz0ne depleting 

:..;ubst.::ances in Nigeria. Before discussing instistutional 

framework, it i::; perhaps necessary to :.:;et in proper perspectives, 

actions taken by Nigeria over the past decades, toward the 

intern...itional ..:1greement on ODS phase-out. Nigeria's interest in 

the ~;ubject of O:.:one has been reported to dat~ back to 1978 when 

the United States Government informed the Nigerian Government 

that :..;ome indu:.;tries 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 

Envii:ornncntal Prutection Agency Decrc1~ 58 was en.Je:ted. Section 

18 ot the decree mandated the Agency to pay particular attention 

to :::;tudying, and understanding, .:ictivities that may affect 

e:..;pcci.::ally Ozone in the strato::;phere. Sul1-section 2 of Section 

18 ol the dcc:::ee further direct•~d l:he Agency to make 

n.!COnuni::!ndation::> .:ind progr.:imrne for the control of any substance 

tli..lt rn.::1y be af [ccting the Ozone component of the ::;tratosphere. 

lt c.in therefon~ be concluded that Government i::; .:iw.:ire of the 

ni:ed l u control the ernis:.;ion of 0:.:011c d.un....iging sub:_;t..:mc·~s in 

Niqcr: i ,) . Niger: .ia acceded to the Mo11tre.:i l Protocol on October 

3.i::;t 19B8 .Jnd iL became e(fecLive by .ranu.ary 29 19H9. 

'l'IH:! fol lowing ul:;o demonstr.:itc the continuinq Llw...ircne::;::; 1.1t Lhc 

c;ovcnrn1enL.:il level of the need to join tbr-:? int1~rnational 

r:r;mmu11 ity in ph.i:;ing out the OD~~::;: 
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(a) In 1989, FEPA nominated two Nigerian institutions to 

cooperate with institutions in developed nations towards 

enhancing c .. ipabilitie::; of Nigeri,:m o~one Science Rese..:trch. 

(b) Experts nominated from Nigeria have actively participated 

u1 four review Panels mandated by Article 6 of the Protocol 

dJ from 1')90. 

(c) Knowiedge ..:111d expertise of the staU: of FEPA ha::> been 

Lroa<l~ned and improved through training assistance from 

international organizations on ODS. 

(d) FEPA has al:.:;o been working with a number of multilateral 

agencies for the implementation of the Montreal Ptot•:>col. 

In 1992, the Agency assisted UNIOO nominated Consultants to 

undertake a study titled •Techno-Economic Assessment of the 

Financial Viability for the Collectinn, Recycling an<l/ or 

Safe Disposal of Refrigerant Gases and Related materials in 

Africa•. The project was undertaken concurrently in Egypt, 

Kenya and Nigeria. 

('~) UNIDO i1S a follow up ini.tiatcd .:i seconcj project in 

coll.Jboration with the Agency titled •Methodoloqical 

Development of UNIOO Progranune to evaluate the substitution 

of CFC-Ba::;ed Technology in Refrigeration and Air 

Conditioni119 sector-. 

( () 'l'IH! prc:;ent ~tudy is a component of the above project. and 

w..:l~; initi..:it·ed with the basic objective of put·ting 

q11t1ntitativ·~ feelings to: current per capita OD!...: 

c011sumptio11 in Nigeri.i; and a time ph<.1sed nationa 1 plan for 

ph.ising out ODS con:.;umption in line with the Montreal 

Protocol. 

(<J) l .. El'A h<l:; al:~o initiated in 1991 in collaboration with the 

vJrn ld BdnY. ... country ::;Ludy on oo;~ in Nigeria. 1\.:o mi:-;:;ic>ns 

I. 1. •1!·. Lhu Wurld i3unk h.Js v i::;itcd Nigeria between 1991 and 
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l ~J~}2. The f ir::;t mi:.;sion':..; cf fot·t in collaboration with 

FEPA wa:; ccincentrated on providing a broad based survey of 

oo:..; import:...; und user - industrie:...; with a view to evolving 

terms of rcEerence for the country study. The St~cond 

mi:.;sion al::;o collaborated with FEPJ\ in August 1992 to 

<:nmplet<! th1~ plans for the country progranune_. 

(h) Inl:ormat.ion .Jvailable to us indicate that the effort~; has 

not fully taken off. As a matter of fact another mi:;sion 

t:; being pl.:rnned for between the second and third qtt<1rter 

of 1995 to firm up the effort towards the preparatic•n of 

the country report . 

. (b) Helevant Act·ivities of NAFDAC 

Cl;-Cs, halon:.;, .:md Qi.JS solvents are <1ll materials \·1hose 

importation into the country are expected to be licensed and 

documented by an Agenc.y of the Federal Government called NAFDAC. 

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 

inform.ltion on name of chemical (or Tr.:lde N;:ime); price; and C>ther 

rclev<.lnt datu on the import. 

'l'hc NAl,.D/\C mandate did not emanate from the requirements ol the 

Montr1;,:d Protocol. Rather, it i::; part of the N.itional effort to 

co11trul and mo11 i tor the importation of toxic and harzcidous 

ch.;mic.ils into tl11~ country. Our evaluation of the database on 

oo:_; obtained from NAFDAC showed the following: 

( i) '!'he cover.:iqe may not cncompa~;:; alJ the controlled ODS 

I. istcd in the Montreal Protocol. We note that NAFDAC 

provided information on CFC:; and precluded other 

control led substances like: hc1 lons, methyl chlorof orrn, 

ct.1 r:-bon t<.~I: 1.·.ichloride, etc. 
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(ii) 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 ha::> been estimated that 

a minimum of about 30% of ODS imports is usually not 

reported to NAFDAC. 

Definitely, the existing arrangement is inadequate to achieve a 

proper control and monitoring of ODS u::;e in Nigeria. A more co

onl i.n.itPd .:tppro.i•::h involving propf~1· u11der::;':.,:mding of the 

d1-~Linition ot sub:;tances classified 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 reust 

clearly resolve the issue of the Governmental Agency that should 

be responsible for the necessary control activities on ODS 

imports into th·~ country. It is also important that rt:levant 

tr.:1de gcoups in the ODS user sector should be sensitized to 

champion the cause of a systematic and cost-effective phase-out 

of the ~ubstance::; under a collaborative joint ve~ture with the 

regulatory body. Finally we are of the opinion that, regulatory, 

control and monitoring of ODS use 111 the country should be 

carried out under a single umbrella set - up, if the achievement 

of the phase-out strategy to be propozed l. s not to be 

jeopardized. 

4.2 RECOMMENDED INSTITUTIONAL FRAMEWORK 

Given the shortcoming of the existing insl.itut.ional 'framework, 

we are rer::orrunending the following: 

{i) HolP. of FEPA 

FEPA ~;hould be the fulcrum Agency responsible for the ODS 

ph.1sc-out strategy and its implementation in Nigeria. Thi::; we 

believe is in line with the mandate given to the Agency through 

the Nutional Pol icy on the Environment. 

NationJl Policy ~tate; inter alia: 

Section 3.7 of this 
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•As part of the Environmental policy, necessary administrative 

rules and legislation will be operated to govern the monitoring, 

introduction, manufacture, import, sales, transportation, u:.;e and 

disposal of toxic, hazardous and radioactive substances in 

Nigeria. Furthermore, the appropriate governmefltal ~gencies 

sh.:>.11 therefore: 

(a) 1naintain an up-to date register of toxic, hazardous and 

radioactive substances. 

(b) control the generation of toxic, hazardous and radioactive 

waste and ensure that those banned shall be stringently 

controlled. 

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

cycle of all substances likely to have an adverse impact on 

human health and environment. 

(d) determine and use environmentally safe and technologically 

:;ound techniques for dis~osal of toxic, hazardous and 

rauio.:>.ctive 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 

Environmeut in !~ttb-section ( 1) for ODS as follO"'IS: 

"Tile i\gency ( i. e FEPA) shall undertake to study data and 

recogni :.:e developments in intcrnation.:il force and other counLries 

regarding the cumulative ef feet of all substances, practices, 

proce:c;scs .:md .:ictivities which may effect the ::.;trato~~phere 

cupecially Ozone in the stratosphere". 

SulJ-sccLion ( 2) of section 18 of tile s •. ime decree :.>tatc:.> a~_; 

follow~;: 

"Tl1e Agency ( i. e FEPA) may Ini.lke recommend.It ions and progrdITUnez 

for tl1e control of any substance, practice. process or actjvity 

which nk1y rc.isonably be antic:ip.:.ited to af Leet the ~;tratospherc 

e~;peci.:1 l ly Ozone in the str<.d:osphcn= when such e.E f cct may 
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redsonubly be anticipated to endanger public heal th or welfare•. 

It is therefore concluded that FEPA should and does have the 

responsibili~y of setting the National Policy governing the 

Montreal Protocol. The iwplementation of. the Montreal Protocol 

under the leadership of FEPA shou:d however be carried out in 

collaboration with other relevant Agencies and Governmental 

Ministries. 

(ii) N.Jt ional Committee on Ozone Depleting Substances (NCODS) 

In order to implement the ODS phase-out programme in a 

coordinated way, it is important that a National Corrunittee on 

Ozone Depleting Substances be formed. This committee will serve 

a::; an advisory body to 'l:'EPA un ODS related matters. The 

committe1~ which will be responsible for giving advice or. ; policy 

requirements; legislations; progranur.es of action; research and 

public enlightenment; should be made up of representatives of 

public and private organizations. The organizations that we have 

identified as necessary members of this conunittee include: 

(a) Federal Er.,i_r.onm8ntal Protection Agency-Coordinator 

This Agency will provide the coordination and leadership base for 

the committee. The Ozone cf fice that has .:ilready been created 

i11 FEPA will become the secretariat for tlic NCODS. The o~:one 

otf ice will al30 undertake monitoring functions of ODS phase-out 

activit i.es. The Ozone office shou.1 d be respon3iblc for the 

gr.:rnting of permit to import ODS. Thi::> i:.; a control function 

th.:it W<.J believe should be crntralized within the ::;ecrcturiat of 

NCODS 5 ( it i::; to !Je effective. It will hOWl;vcr be nece:.;s.:iry to 

strengthc:n the current manpower base or the off ice. •rhi::; will 

i..,.." rcquir1~ tha::. well trained and expcriencc:d profcs::;ionul~; be 

recruited to join lhe Ozone office. Specidl i.zed quick and co:;t

ef fective training programs may need to be o;:ganized for the new 

st.:itf. 



....... :i._ 

{b) 

'Th:i s i!'; th•_> Ml..nistry responsible for all relations between 

Government <.Lid industry. It is responsible for granting permit 

fo·:: th2 establi;;;hmeut and operations of all new companies in 

Nigeria. In thi~; capacity, it will strengthen the ability of the 

· corni!iitcee to ens~1.re that new outfits are planned, implernented and 

operated within ~:he stipulations of the Montreal Protocol. Since 

the Mir.istry is also involved in the control and regulation of 

existL·ig industries, the committ8e will have a basi_s for ensuring 

tl~.::.t the activities of existing ODS related industries are 

ef Eectively regulated. 

(c) F·~deral 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 

th:i.s 111inistry wi \} give the necessary legislative power to the 

co11uni t tee's act i.,, -~ties. 

(d) National Plc1rming Commission 

'l'h<~ conuuission i.; responsible for preparation and coordin.1tion 

of national devc l opment plans. It i:-.; important that it is a 

member of the committee so that technology changes and 

a::;similation thaL will form a component of the ODS phase-out plan 

will be incorporated into the relevant secLions of the National 

Development Plan::;. 

(e) C11r.~toms and Excise Department 

'I'hi ;_; 1~_; a dcp<:n-L::·1ent under the Federal minir:;try of Internal 

A( fair~;. It is . csponsible for enforcing duties and taxe:;; on 

imporlcd good~. lt also ensures that illegDl goods ilre prevented 

form <:nt<!ring t:hc c0untry. The member~>hip of this department in 
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the committee will aid in ensuring th.it t.lxes on imported ODS' s 

are promptly collected. They will also en::rnre that banned ODS' s 

and ODS containing equipment are not allowed entry into 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 issues 

relating to ODS and the Montreal Protocol. 

( f) National Agency for Food a::id Dru9 Administration and 

Control (NAF'DAC) 

This is an Agency of the Federal Government of Nigeria ch~rged 

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 substr.tnces coming 

into Nigeria. It is equipped with functional laboratory 

facilities to te~t the quality of products and substances before 

being approved for introduction into the mjrket. According to 

all the importers we surveyed, current ODS import regime 

st.ipulates that .:ill importers of ODS must obtain import permit 

frrJm NAFDAC. In order to obtain such a permit, the importer must 

provide information on; quantities and types of ODS to be 

imported; the 3ource country and company name; value of the 

imports; etc. We observed however that the coverage of 

suk;tc.inces def inc:d as ODS by NAFDAC was inadequate. 'I'his 

st rc~ngthr~n:; our feeling for the need for training on ODS, ·its use 

tcchnologic::;, and the Montr<·al Protocol for NAFDAC personnel. 

We believe that NAFDAC as a member of the National O:::one 

corrunittee should continue to maintain the databa3e on ODS 

import::J. Such database should be filed through NAFDAC for the 

proces:; of obtaining import L.cE..1Se for ODS from the Ozone Off ice 

in FEP/\. This ar:r:,rngcment ci:..1L .. :-:. for collaborative and mutuc...1lly 

supporLi vp effort~; on the parts of NAFDAC und FEPA. 
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(g) Representative of ODS User Group::; 

The Manufacturers Association of Nigerid (MAN) is the main 

representative of manufacturing companies in Nigeric.1. 

The voluntary association is organi.:ed into trade groups. 'l'he 

relevant identified groups include; Foam manufacturers; 

·Insecticides and Aerosol Manufacturers; Ref~igeration and 

Airconditioning. A representative from each of the~;e 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 th1.! ODS 

phase-out strategy can be implemented in order to achieve the 

goals 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 .:ire strategies formulated into concrete policies targeted 

at the ODS market place. Such policie::; when properly formulated 

and implemented will act to penalize and discourage the 

import.ition and u:Je of ODS while encouragin'] the shift to the~ use 

of non-ODS alternatives. Such policies include; i1~ort 

surcharges; import tax on ODS; sales tax; excise tax; lowering 

of import duties on ODS alternatives; financing altern.:ttive 

technologies with subsidized funds; and restriction on quantities 

of ODSs that can be imported. 
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(b) Regulatory Control and Enfor-cement Polici1~s 

Many of the market oriented strategies discussed in (a) will be 

inef[ective if not ba~ked up by proper documented regulations, 

couplec. with adequate monitoring and enforcement policies - Under 

this framework, regulations guiding 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 

centre!. programme I!la.Y involve; actual ban on importation and u:.-.c 

of ODSs with properly defined time schedule; licensing of ODS 

imports; effective 1:nforcement and monitoring systems; <tnd 

training and certification of personnel handling ODS substances 

during the phase-out period. 

Government through FFPA has a big role in th.: formulation and 

implPmentation of chese policy strategies. The eventual mix of ~ . .., 

the policy strategy chosen must however be cost-effectiv.: as far 

as the phase-out 1~ concerned 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 ha:> 

been participating since then in all meetings rr:latcd to both thr: 

convention and the Protocol. Nigeria is eligible for ass]stancc 

from the Interim Multilateral fund as it is classified a!"; n 

developing country, w; th a per capital ODS con:·;umption of :'\b0ut 

0.012 kg/capita which i::; well below the 0.3 kg/capitil limit 

allowed for article r:; countries. Various efforts arn j n pl.1u" 

to prepare a counlry pro9ramme for ODS phar;e-n11t in Nici~r· i.n ,)~; 

a precursor for r1~quenting for funds from the Jnte1·i m 

multilateral fund. 



4.4.2 Governaent 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 

is the seti:j ng up of the Ozone office in FEPA, and current 

et fort::; 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 is 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 Response 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 is ve~· 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 aw.ire 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 companiez 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 in 

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 conmitments required to undertake 

technical retrofit of their systems to align with the national 

ODS phase-out strategy when it comes. They are all .:iware uf the 

fact that they will need financial support if they are to 

successfully carry out the required ODS phase-out programmes. 

Examples of such companies in this sector include: Thern10cool 

Engineering Co Plc; Kolinton Technical Nigeria Ltd.; Debo 

Industries Ltd; Mandilas Enterprises Ltd. 

As an example, Thermocool 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 curr.mtly trying to obtain 

technical know-how to facilitate the change to the use of. non-ODS 

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 years 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-ODS alternatives like 

Methylene Chloride. For example, Vitafoam Nig Plc which has 

about 35% of the Nigerian market for flexible foams, has 

converted two of its existing five plants to this alternative 

non-ODS foam blowing agent. The increa::>ing 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 fuc:t, 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 ilcrosol producers are also well aware of the 

Mont1·eal Protocol. Many of them have recently :>hi f ted 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 result i.1g from the use of the non-ODS 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 

Loa·' users of ODS based solvents are also equally aware of the 

Montreal Protocol issues. 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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5. 1 Ar.TERNA'rIVF. ODS PHASE-OUT TECHNOJ.OOil·:s CONSIDERED 

Th·~ ct Ir "rn.:it i ve :;ub:Jtitutes considered in the present study for 

pli.1:;i 11·1 vul • 111:; 11:..;e i11 lhe v.1t·iuu:..; :;1:1·Lur:; ..in..: (IL·e~;c11!.ed ill 

'I'._able ~ .. 1. 'l'h+..::,,e substitutes repnJ::>Pat the n10st plau:;ible 

alten1.1tives th.H are either cun-ent_;_}'. available or that will be 

,:w.1il.able in prvven forms during the p·~riod under consider.:ition. 

Th·~sc plau!.>ible dlt~rnatives, most of which h.:ive been factored 

iuto I Ii·~ :..;cen.lr i•JS developed ln a L:.iter :;ection 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 

.. :wd CFC-11 as foam blowing agents in the manufacture of these 

equipw·~ilt iu Niget-ia. The most preferred alternative refrig·~rant 

111 th•· manufactur..-e of domestic ref rig·· .-ator:J and deep freezers 

l~ HFC-134~. Although this refrigerJnt ha3 a zero ODP value, it 

i:; not .a <lr•jp-i11 :;ubstitute for CFC- l:!. In order to rn.:rnufacture 

::;tKh oo::; f rc:e P..:frigcrators there wi 11 be: a need to carry out 
i mro1·1 .!lit tcdm i.cal retrofit of exi:;l ing manufacturing outfits 

i 11 th1: countt·y. Examples of such necessary rctrof its for two of 

th(~ 111<1 in m.:.nuL.lcturers of these equipment, namely Therrnocool 

!J ! · JC:r i .111 '!'';elm ic. il. Co. and Kol int on I11dusu·ie;.; Ltd. are shown in 

Al'P'-!IH ! ix I>. z\p.irt f r:om ch.:rnqing the rL' f rigcrant system the 

n·r.ro! it wi.11 ,1l:;o involve changing the ~;,~t up for :.:he fo<lming 

pl.1nl r rom Lile 1·:;e of cr·c-11 to no11··0DS options. Option::; that 

Ii.av(! 1 .. -.:11 consid1~red for the foamin<r :;ccto1· include; COJw.1ter; 

1·y,·l1•p•:11tc1111~; .i11il HCFC-14lb. 



TAUi.i·: 5. l : l'O'l'KNTIAL SUUS'rITUTES l;-OR ci-~cs IN NIGERIA 

-
USER SECTOR CURRENT USE POTENTIAL SUBSTITUTES EARLIEST 

START DATE 
--- ------ -- --- ---
I a.tv1d.a:l11n 11f i f.Ff. 1:) (ll1!11i\)1r;ull) i 1 IC:F I :w ;i ( Unft i(J!I ant) I !l'JO ( knpoo 

lluunr.(k_ ll11k~p"1.1li11 :J.UI'.. laum l~l'.1/) 

11'CCll.'f!; 
ii. CFC-11 (lnsUalion ii_ co )wale! (foamirv;J Agent) 

Fo.1111 BkJwiJJ) 1998 
i_ Recovery/Recyding ol 

I CFCs 1998 
--- ---·-- -., Servicing or Domcslic '- CFC-12 j_ Bel~ ScMcDJ Procc0xe 1900 ... 

Refrigerator and 
Freezers ii. Aecydilg 1998 

ii. Relrolittn:J or Existing 
CFC-Based E~ent 1998 

3. Servicing or i. CFC-12 i. Better ServalQ 1998 
Commercial and 
lnclJslnal ii. CFC-115 in i. Recycli1g 1998 
Relrigcra!Ors R-502 

ii_ Retrofit 1998 

4. Mobic hconullo11ing I. CFC-12 i. Octtt.'f" Maintcnancc and 
Servicing Proccdtxc 1998 

ii. Recyclilg 1998 

iii. HFC-134a 1998 

!i. Fire Extinguisrur:; i_ Halon 1211 i. Shilt to FM 200A 1997 

ii. Halon 1301 

6. Flexible Foam i. CFC-11 i. Mclhyfcl16 Chloride 1997 

ii. Use of Auxiliary Blowing 
Agent free Foam 1997 

iii. COjWater 1997 ---
7. Solvents i. CCL. i. Alcohol Solvents 1997 

ii. CHCCL1 II. Saponifcrs 1997 

iii. Water Solvents 1997 
--- ·-
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5 .1.2 Servicing of Domestic Refrigerators and·ncep Fre~zera 

:;.·1vi··i11q 111 111··:;1~ •:q11ip111c11l. 11:;u.Jlly iuv .. lve l1:.ak.1qe iH•..!11di11g, 

n:chLH.<J j ng with t·1_:frigerants, repair:.> or c1 •mplcu~ replacement of 

compre:~;Jor:::;. Co1npress:>r failure and leakage in system an~ the 

lw11 11111:;1 frf'<jlH'lll pr·obleHIJ th;tl !.>PtVICC t·ecimici,:m:: .-:ll."e faced 

wit Ii 111 Niq1·1·i.1. t'Fl'-J:~ c1111:;11111pl 11111 111 U1·~ ::1~1-vi1·i11g ul Lh·~ 

1·q11ip1111·11l i:: in 1111· 1.111qP 111 .11111111 I.II kq p1·1 1111il. 1~11111po11••J 1·11 

,.,, .iv•·•·•IJ•' 1·1t.a1·q·· <•'- .1uo11t II • .'. kq p•·1· 1111i.t. 11. i:; Lh1.!J.·~for1! 

le..:t$ib le that it better se1:vicing prvcedure:..; can be introducetl 

tht·ough proper and quantitative re-training of the se1:vice 

technician::;, a :::;uostantial portion ot the current level of CFC-12 

consumption can be trimmed. The technical options that has been 

considered include: 

* ::::mprovement of service procedure:; and increased u:::;e of 

nitrogen and HCFC-22 for leak testing and system 

put·g1ng. 

Recovery and recycling of CFC-12 during equivment 

servicing. We noticed from the result of our survey 

that some level of reco~ery and recycling activities 

lw:; been registered in tlie country. It is unlikely 

thclt u~e many small scale technicians can afford th~ 

n::!covcry equipment. In order to have a well orga11ized 

recovery ::;et up it has al::;o been assumed that a well 

planned recovery programmi.! will be promoted through 

some :·;elected major servicr~ centers. 

Progrum of ret~of itting exi::;ting equipment to no11-0DS 

ba:;ed l)ne. At the beginninrJ of the pha::;P-out 

programme, retrofit will :;t.::irt with a percentage of 

equipment with compressor Llilut·e being retrofj tted 

with 11011-C:FC ba:::;ed compre:-.:wr:;. At a cert a in p< ·int, 

1.!quipmcnt without comprc~;::;or failure will be 

mu11ddf.<)L"ily retrofitted H1 uddi.tion to tho:;e with 

compr1•:;:;or failure. In order to en::;ure the ~;uccc:-.s of 
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5.1.3 

I Iii:: 1•;•1111.11111111• \"Vt" l1.1::1·d •"••111111·1·::::•11· i1111u11 I:: 11i.1y It.iv•~ 

I 1t lu· l•.iu111~d ..il u c.:e1 l.d.ill p•_1i11L. 

Installation and Servicing 

Industrial Refrigerators 

of Commercial and 

Thi:.; iuclwl·~= c.:1_1ld n1om/::;ton.!:_;/displ~1y c.ibinet:.;; re1.rigeL·ateu 

t 1 11c~::: I van::; and indu:;tr ia l rel rigc1·.11 oc_;. J\lmo:..-;t all exi :;ting 

c11lu 1•111:11:: .1n.! li.1:.;c.J en c~.-C-12 •. 1s tli•: relriuet·.:mt. In qui.tc a 

Lr·w, 11::c ul CFt"-:>02 as retrige!.·~•ul wa:: noted. ::>incL" the 

r•.!triget·ant and technology used in the conunercial- refriger.ition 

equipment are the same as that for the domestic appliances, the 

L•:Chlli r:.11 option:; for ODS reduction discu::;scd in section 5 .1. 2 

wi 11 ..i l:;o apply. A variance however i::; th.at it has been as:3umed 

th.Jt there will be no retrofit of exi::;ting commercial and 

in<Ju~jLrial refri9er.ltion system:;. For industrial refriger.Jtion 

system::; the technical option considered include better 

mt.1int1·ndnce and ~;ervice procedures. Such improvement will come 

in form of: proper and timely repair of leaky systems prior to 

rechdrging; routine maintenance and system 

clu~ck --ups; t.md use of nitrogen/HCFC-22 for purging and leak 

tc:;tj11g. 

5 .1.4 Manufacture/Assembly and New Airconditioned Vehicles 

'1'111~ mCJ:·;t_ curt:"ent ly used refrigerant in new vehicles ils::>embl·~d in 

Njqer:ia i:::; CFC-12. Although HFC-l34a i:: the internatio;1ally 

... 1ccept 1!d replacemenl refrigerant with ..:in O!>P of Zero, our :.;11rvey 

:;lt0wed that none of the manufc:icturers h<:ive st.:lrtecl prod11cing 

.1i1:conditioned c.Jr-s with such non-OD~> refrigerant. In our phase

ont :;L rt1tegy anc1 lyse::;, we have con~;idered Lhe fact that all such 

111~w vr~liiclc~; th.it will be as::;emblP.u in Nigr·riu a~_; from a cut:-off 

<l.1Lc will be fitted with airconditioning sy::;tems having llFC-134a 

a:; rct ri g1!rant. The choice of the cut -off date ha3 been dic1~ated 

l>y om underst,inding of when the non-OD~.> technology wiJ 1 be 

r1~.1di l y uVd i lable al such as:-,e:mbly p Lmts. 
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~. L. '• !;ni:vlc:lni1 of Hol>llo Alrcou'llLLlonlnu nyulouau 

l\ l.11q•· w.1::l.i1p· 1d ll'ltiql'1o111I 111·1·111:; d111·i11q lli1~ ::1·1vu·111<) 111 

~" 111<1h.i I·· .:iin:11ndit io11i11q :;y:;tl'm::. Thi:: i:_; l>ec<iu::•~ tlie tPd111ique:; 

11::u,_1 I I y u::1~d I 1 •1 c I 1~.111iwJ, t 111::llin11 .111d I e::l i.1111 oL l ht~ ::y:.;te111:; 

u::ua I I y con:;um<.:! ..i higher quantity of the refrigerant g.ls cc•111pared 

111 1111· 11111· 111·1•1IP1l for· 1-}i,. inili.11 1··li.-11q1•. 1l'l11•n•[111·n, .1 

::111J:.;t.111Li<-d level ol :.;avi.uu:.; u1 CFC--L_: c~m be recorueu uuri11g Lhe 

_ 1•li.1::1- .. 111 111·1 i111I i I 1111• I11l l11wi11•1 I 1·1·li11i1·.il 11pl it111:; .111' 

i II t l ' II h 11:1 ~I I : 

5.1.6 

0 Improve maintenance and service practices in addition 

to using non-CFC gases for leakage testing, cleaning, 

testing and flushing of systems. 

0 Introduce recove1y and recycling of CFC-12 during 

system services. 

Q Introduce the retrofit of existing CFC-12 based ~:ystem 

with llFC-134a, especially in cases of compressor 

failure. 

Manufacture, Installation, Servicing and Maintenance 

of Domestic and Commercial Airconditionere 

D• 1mc::1 1 c <.1irconditioning unit::; which include room airconditioner 

.rnd ::plit uni L:;. Centrifug.:il .rnd r1~ciprocating chillers 

i-1 :pn:::1 '.nl cxurnp 11;::; of <.:onunercial unit:;. Domestic .:iircondiU one rs 

<md t·cciproc.:iti11q units uses HCFC-22 a:~ refrigerant while CFC-11 

,n1d CFC-12 arc 11:;cd in the centrifu<J..ll chillers. For the phase

out p1 n<Jr11mmc tl11~rcfore, the ccntri f:u(Jal chillers was our focus 

ol <1Lt1_mtion. It h.:.is been assumed that no new ccntd fu<Jal 

<:11il 11!1::; wi 11 be in::;ta 1 led in Nigeri.:i in post 1994; For th1! ones 

<1 I rcJdy inst a 1 lcd, a gradu.:il progrJ1rune of phase-out ha::; been 

l111ilL into Lhc: proqramme. Better m-.iintenance ,:md servicjng of 

t lir~:;1~ :;y::;te111~; w i. 11 a l~w be practiced. Recovery and rccycl j ng of 

llie 01>:; will .JJ:;u be practiced cl.S luncJ .JS tile ~;yst1~111:_; remc1in 1n 
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:;1·t-vJc•·::. Th.i:; will involve the in:;t.ill.:il ion ol: tacilitie:3 tor 

emptyinq .11H.i ::;tur·in<J of the t·eft·iger.rnt during servicing. Such 

:;y:;l·1·111,,!I1·11 1·11111 ,1i11 !.tl"<J" q11..111I it i1·:: nf l'Fl'::. 

'• . I . ·1 1u111.1llaliou am.l llm:han1i11y of l•"lro 1·:xLJ11uutuhc.n· 

:.;yuLeum 

f\:; of L')~J.1, i11Lo1m<ltion gathered from the sector indic ... 1tc that 

[>(•L·t,tli11~/l-.r.:in~;r)()rtc1ble halon-1211 f iu~ extinguisher had n1~arly 

bPen compl!~tel y :jubstituted by :;y~tl:ms us1n9 available 

... 11 tet ntt::.i ves :.rnch J~:> water, CO.: and foam/powder solutio11. A 

i.. ~ ~;ubstantial portion of the CFC used in th] s sector is as halon-

1301 u:;·~d almo:;t exclusively in stationary equipment in medium 

to L:uge facil it i<.:s. Since it 1:3 becoming more and more 

dit:f]c11Lt to :;c.ut-ce these halons 111 the international mJt"ket, 

lutu1 e !:echnolo<Jy in this sector will be gr~ared more towards non 

<-in:; o1LL1'LT1<1t iv1·:·;. An ex0111plc of ::11ch .::tltr~rnative which will 

::1.1u11 111: i11tr:ud1wc:d into the Nigeri.:.iu 111.it-kt!l tu 1:epl..lcc h<llon-1301 

i:: FM-:~oo. 

5 .1.8 Manufacture of Flexible Poam for Mattrcsoeo and 

Cushions 

'l'li1! q11<J11tity c( Cl,.C-11 used in thi:-:> :;1.!ctor a:-~ a blowing agent hu.s 

111·1.:n <I•:(;] injnq i11 tile t·ccent p .. :;t. 'l'lte d1·cJine ha:.; been clue to 

"co111l1i11dt:i.011 0!. pout· economic ..:1tmo:;phcre awl dcliberutc :.;witch 

IJ'/ tlw m.J11uf.:ict 111e.; to non - ODS blowing aqcnt like methylene 

cl1 lo1· i d1!. For the ODS pha:::;e-out p1011ranunc, technologies using 

mr·thyl1·ne chloride as foam blowing agent will continue to be 

i1i1·r111l11<;cd .::.i:; w1·ll a:·; the introduction of A11xili.:ii.y Blowing Agent 

(/\I'./\) Fn:i.! Foo11oi. W1.! envi3<l<Je thcJL n<:w L1cilitie~; will be <l 

mi;.;:t111 1 : o( lh1;:;1~ options while retrofit ci( exi:-;ting fc.1cilitic::; 

:;I i 11 ha::;,~d 011 1·1:c-i1 a~; blowing aq• ·nt 1·,' 11~;1! non-ODS blowin<J 



5.1. 9 Aerosols 

NeJ.rly .111 the companies manufacturing pesticides, insecticides, 

J.ir [n_·shencr:;, and deodor..:i.nt:; lh1ve shifted tot;··~ u::e of 

1111:;t-1·111·l11'd r.1·1: .i:; ,11·1·11:;01:; in:;l 1•,Hi ul CFC q.~1:;1::;. Foe t·hc~ plw:;c

"111 l""'lt.r1111w· 111 .. ft'.W <:•>1111>.1ni•·:: :;ti 11 u:;111q l-L·'t::; w.il l .... -.. 11Vl~L"l 

l li•:i1 ::-;:.;Lem l ,, un::;t~enchcd Ll'G. 'l'hr·t·1;fon· ,1 t.:.ipid ph...t::;e-out uf 

CFC u::1~ in th-i::; :;ector is expected. 

5 .1.10 SolveJ>ts 

l\llc111.1Liv1: :;olv•·nt:; that wi..!.l t·epLw1· Lill~ OP:_j :J1)lV1~11t:..; like C'l'C 

<111d M1'Ll1yl Chloiotorm include: alcohol solvent::;, saponifie13 and 

~ iL w.it e1 :;olublc :;(I} ·,rent:~. 

5.2 PHASE-OUT SCENARIOS 

5.2.1 Description of Phase-out Sccn~rios Considered 

'I\·10 .::il t 1:rnativ1~ pha:;e-out ::;c.en.u-io:-; h.1vc h!e11 con::;idcn~d i11 this 

~;tudy. In choo:·;ing the time ::;ched11l1:s o [ these scenario:;, we 

have cu11::;idered the fact that the Montreal Protocol a::; ratified 

lot- 1"'\rt iclc 5 c:ountries require::; that Nigeria !":;hould f ree:::e its 

01;:; P 111:;11111nt ion .it t h1~ 199G J •:V•~l~; up U 11 ~no·-, wh1)11 con:;u111pti on 

i:; e;.q.1·cl•:d Lo h1: li.dvcd. 

'l'lii~ c:<>11::;umpl ion level i!"j then cxpcc1·1:d to b1• kept till tht_' year 

:!llOB v;l11)11 it wi IL d~Jain be n:ducecl lJy 50'!; and frozen at thL; 

lt'VC.l I i.l l the y1:,H 2009. Complete pl1.:i::;e-uu1 ' " .. ..:> expected by the 

Tl1 i :; Mcinu:eal P1.-otocol :;chcdL• I c formed tile extreme 

1 irnil t h.:11. 1.11::;L IJC ni<~t. In con::;ideri11g th1: implementable l'ha:;c

Our: :; 1 ·1·nario~J, Lile following ODS con:;umpt i.011 reduction fc:ictor::; 

( i) f·:c·d11t'I j,rn ei( 01>~)-bd:;i·d ccp1ipm1~11I :;I rick through 

;;c-r«ipping and n:Lro[ i I 1 ing. 
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(ii) 

(iii) 

Recovery and recycling of ODS's. 

R~duction of quantity of ODS used for servicing 

and maintenance operations like flushing, testing 

and leak detection. 

Two dlternative Phase-Out scenarios that have been analysed 

includ1;: 

( i) An allowable Phase-Out scenario that postpones the 

phase-out schedule until the latest possible date 

allowed by the Montreal Protocol. For this scen<.lrio, 

ODS use in Nigeria will be phase out by the year 2010. 

This is referred to as scenario A. 

( j_j) l\n acc•:lerated Phase-Out scenario, fo~ which the :;peed 

of the phase-out is accelerated to ensure compliance 

by a::; early as the year 2008. This is referred to as 

Scenurio B. 

'l'ht? u1:neral u.::;:_;umptions relating to the two scenarios are 

de:._;cr ib1~d below: 

( i) Local manufacture/ assembly uf ODS using equipment 

will be stopped hy the year 2005 for scena1io A 

and by the year 1998 for Sccn<.lrio U. 

(ii) l{1;trotit of ODS usin<J equipm1.:!nt in the cu1-rent 

:;tock in the country will start by the year 2005 

for. scenario A and by 1998 (or scenario B. 

(iii) In Scenario A, use of ODS for leak detection and 

~_;y:;tcrn flushing will be di:;allowed by the year 

2 008, while the corrc:;pond:i ng year tor Sce11ario 

B i_:_:; 2000. 

(iv) 1-:1~1;overy and recycli11<J of ODS will start by the 
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y1~ ... H" 2005 in Scenario t\ and by the yc._u· 19•)8 in 

In scc:1i.:1 t io i\ it ha::> been a:.;::;umed 

111at 50% of recoverable OD~ will be recover~d in 

e.ich year of the pci:iod 2005-2007, and 70% 

1~1~tween 200B-2010. For scena1.-io B the 

corresponding recovery period during which these 

r.1te:.> .:ire a:.;sumed valid .Jn· 19')8-200':.>, and .~OIJ6-

21l10 respectiveiy. 

Thi:: :;er.tor ::_;p. -cj tic assumption::; are cl•.'!scr i.bed below and 'J'.1bles 

~. 2 ,111d 5. 3 ::>lK.ws the demand forcc ... ist •)f the two phase-out 

:.:cen,11 tu::;: 

Total dcm:ind (01 new equipment is c:,pectcd to grow by ._1 Y•.'!arly 

.:v(~r.:q(· of ..:1h011t 10~'. betwer:n l~J 1)4 .::md :~010. Domcsi-ic produ.:;tion 

o[ 111:1. .. 1 CFC-b...i~r::d equipment is exp1~•:ted to grow <'It thi~; rdte 

b1.:tw1 ·•;11 1994 -19~Hi in both scen.Jrio i\ and l:L For scenario A, 

product ion oE tlw::;e new CFC-based eq11ipment will be frozen ..:it the 

l (J96 l 1.:ve l t iJ 1 1 he year 2004, while for scenario B the terminal 

y1:.ir \·1i11 be l 'J'J7. Product ion o.E new CFC-b.:i::;ed equiprne11t 1:3 

,:;.:pec-t •.·d l o be <:t 1mpletely ::;toppc:d by the yc.:i t- 2005 Ear scenario 

1\ . ind 1,-1 I.he y1:...i r 1 'J98 Eor scen.Jrio B. 

Ll<>111f:::t 1•: p1·<·d11c1 ion o( non-Ci·'C ba~;1:d equipment i::; (:Xp1~Clc~d to 

:;I .1rt 1,1 1 !11· ·,-1 .. 1r ::00 1, _in :_:c1:11.i1·1.c• I\ .111<1 l1y ll11: y1;o.11.· l~l'H3 111 

1•r·oduction in t.hC3t: :.:tart:-up year:; for both 

:;c:·~n .. 1·111:; 11.1;; l1ecn estimalecl to he .ibout 82,500 u11it::;;. 

'l'li1:t·1 .. i11 r:r· prod1wtiun is cxpecL1;d t 1i <Jrow ..:1t an avcr.:igc ..J1rnual 

1.ite <.t .al>1n1L \!1.' .. Import.:.1tion o[ n1_:w Ci,.C--b,Jscd cquiprnr:!11t is 

1·;..;pc1·11:il tr> lie pr()hibitcrJ in each ~jc1:1101rio by the encl o( the yc.::ir 

J '}'JG. 111 onkr tn bridge the shortfall in domc::;tic dem<::ind 

cH_·c.:i:;i,-incd by I.Iii:; prohibition, non-CFC bLl~.>cd equ:j.pment wil.l b<~ 

illlpu1I1:d inti> 1:11•: country ::;t.:..1t·tinq I rum l'.1'..I"/. 

·11 



I 
.J: 

T~LE 5.2: DE..~ND FORECAST EY SECTOR IN ODS PH.~SE-OUT SCEN.;.::.ro A IN ODP TONNES fEEE 

I 

I I I ~i:cs : ~ca I ~-:10 I SECiOR & SU3SiA~c::s 1ss.; 1~SO , :sa ~·:cc , ,. ... ,. 
~CC4 ' "·"" 

' , ' AJRCCNDIT:ONING & REFRJGERA TICN I 

I ·: : I I 

1: 
CFC-11 1~5.4 125.0 1~3.7 1:<2 . .i ' t!i.1 1:<0.5 o.c c.: ~ ! 
CFC·12 1 i:.:.a 72'3.S 7:; .. : e.:s.2 -... - ' eca.5 375.~ 

....... 
I e· ... ,., 1J..:., ·/ " .. 

:1 I ! 
s .. o. Toia. cc~.2 Si1.6 G~.7 ~2~.:: i :.:.;.5 ;~·~.~ ... -.. ' '1~.;,7 c.: 

1; 
J, o ... 

I FOAM JNOUSTnY 
I 

I! 2. 
CFC-11 165.0 180.2 180.2 180.2 160.2 180.2 S0.1 27.0 0.0 

11 
Si.;b-Toral 165.0 180.2 1802 180.2 180.2 180.2 S0.1 27.0 0.0 

I 3. AEROSOLS 
j 

CFC-11 7.7 8.4 8.4 84 8.4 8.4 4.2 1.3 0.0 ,, 
CFC-~2 2.U 25.2 252 25.2 I 

2S.2 25.2 13.1 39 0.0 

I~ CFC-114 45.0 ' 49.1 49.1 49.1 49.1 49.1 24.6 7.4 0.0 

S1.0-Tc:ai 75.7 83.S SJB S3S ' .. ~ 83.8 41.9 I 12.s C.•:; I' e..:.:. 

I 
' 

119.1 

I I 4. FiRE·FlGHTlNG 

I I 
I I o.o I Halen 1301 35.0 :!8.2 41.7 45.6 38.2 I 38.2 19.1 ,, 

Si.;b-Total 35., 38.2 ~8 2 382 I 38.2 38.2 19.1 5.7 0.0 

I; 5. SOLVENTS I I I 

I 19.7 ! Car'xn T&!;ac!'!or:c!:a 105.6 115.3 125.9 137.5 I 151.6 167.2 19.7 0.0 I 

I M''":ol·Chloro!crm 25 4 27.7 30.3 33.1 36.5 31 .7 22.2 22.2 9.5 

: S!.ib-Total 131.0 143.1 156.2 170.S 1281 198.8 41.9 41.9 9.5 
I 

I TOTAL , ,271.9 1,356.8 1,38-'.5 1,407.8 1,418.8 1430.0 571.3 234.3 9.5 
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I IEEEI 
TABLE 5.3: DEMAND FORECAST BY SECTOR IN ODS PHASE-OUT SCENARIO B (IN ODP TONNES) 

I SECTOR & SUBSTANCES 1994 1996 1998 2000 2002 2004 2006 2008 2010 

, 1. AIRCONDITIONING & REFRIGERATION 

CFC.11 105.4 125.0 3.2 1.9 0.5 0.0 0.0 0.0 0.0 I 
CFC.12 758.8 780.6 453.9 262.1 204.5 141.6 57.3 0.0 0.0 

Su!>-Total 8$4.2 911.6 457.1 264.1 205.2 141.6 57.3 0.0 0.0 

:I 2. 
FOAM INDUSTRY 

C~C·11 '.35.0 ~S:l.2 '.S:l.2 £.J.1 n1 9:l.1 27.0 c.o :.o 
I' : 

!I Su!>-Total 155.0 180.2 180.2 90.1 9'0. 1 90.1 27.0 0.0 0.0 

;1 3 I 

ii . AEROSOLS 

II 
CFC-11 7.7 8.4 8.4 4.2 4.2 4.2 1.3 0.0 0.0 
CFC-12 24.0 26.2 26.2 13.1 13.1 13.1 3.9 0.0 0.0 

'I CFC-114 45.0 49.1 49.1 49.i Z4.6 24.6 7.4 0.0 0.0 
I' 

Su!>-To:al 76.7 83.8 83.B 41.9 41.9 41.9 12.6 0.0 0.0 I 
4. FIRE-FIGHTING 

Halon 1301 35.0 38.2 38.2 19.1 19.1 19.1 5.7 0.0 0.0 

!I Sub-To:al 35.0 38.2 39.2 19.1 19.1 19.1 5.7 0.0 0.0 

II s. SOLVENTS I I 
II Ca~:'\ Ta:ra::."l:~~i:i~ I 1:'5.6 

I 
115.3 I , iS.3 57.7 :7.7 57. 7 3 17.3 0.0 0.0 

ii l.~a!hyl Chl.)roform • • A 27.7 27.7 13.9 i3.9 13.9 4.2 0.0 0.0 .::::>.-. 

II Su!>-To:a! 131.0 I 143.1 I 143., 71.5 71 .5 71.5 21.5 0.0 0.0 

!I TOTAL 1.2'.'1.9 I , 3SS.8 I .,, 3 
I "!J,_, 495.7 427.8 3$4.2 124.1 0.0 0.0 
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f\~; pc• i 11ted out 111 a:i earlier ::;cction of thi::; report, it h.::1~; been 

1..::_;tirn.1ted th .. 1t t lie importation of second h .. -md ODS b.J.:.;ed equipment 

will ~1t·ow by an average of about 51. ._mnu.il ly between 1994 dnd 

9~6. Thi::; lower growth compared to t·ecent historic .:iver.::1ge we 

beli1~vc, will b1: achieved through the- strict. implc111cntation of 

tdritf control::; ~eccntly introduced. 

In S1·1•n.11:io t\, it h.is been assumed th.:-1t th·~ importation of these 

••l'ok11nl1u• CFC·li.1::;cd cquipm1~nt will dccr•:d~;e hy ~'j~ ._1nnually 

bctwc:•·n 1997-2000, and 50% annu.:llly b·~twc..:m 2001 and 2004, .:md 

a~_; fn•n 2005 such importation wilJ be prohibited. In Scenario 

13, impo1:ts wi.11 !all at an annual rate of 50% by 1997 and by 1998 

:;nch importt.1tio11 wi.l l be prohibited. For t..:he non-CFC ba:;ed 

equipment, the u:;sumed lifetime i.3 15 years as such it has been 

.i.;::;111111 :d th..:.it ::;c_Tdpp ing will not occur unti 1 .tf ter the year 2010. 

l\notlH~r- ::;trategy th.:tt has been built into the Scenario an..llyse::> 

to aid in the r1:duction of ODS consumption in th:~ country is the 

i.ctrol it ting oL ·~xi;:;ting CFC - based equipment. In Scenario A, 

it lw:; bec:n as~.;ullled that 30% of all equipment compressor failure 

1nobJ1·111:_; will ll'· retrofitted with non-CFC 1;0rr.pr_-es::;ors and its 

nc·c:.:e::::.1cy f'•~t·ipl1·~ral::; by the year 2005. Be:twi.::en the ~reQrs 2006 -

::110.•1 the 1111mli<:1 01 :3uch retrofitted equipment is expect·~d to 

qr •iw ,ir an .:inrni.:..1 I average rate of aho11t 45·:; .-incl from 2009 - 2010 

U11_! q1~Y .. 1tl1 r~•Le ·:1ill fall to about '1.wi pl:r annum. In Scenario 

IJ, tli•: n:t1ofit will start in l<J~rn with .1bo11t 20?; of all 

1·q11i1•t111 ·11t w.it ii 1:111np1i:.::;:;or failun: bl:.i11q rct rofittc:d with non-CFC 

1·• 1111p1 1 ·.:.;u1·:;. 'J'lti:; will grow by .::1bou1 ·1.5~ pci· .::innum bt::i:vr1~en 1999 

.i11d 111 1 • v•·<11· :~no•.. Uetwcen 2006 .:lnd :~1108, .icl1ievablc gt·owth r.::ite 

i :; e.:-:1 • 1 •1:l1~d Lo dV,~r.ige about 3. '1 i p1:r .mnu111 ,·ind between 2009 and 

:!O 10 -111 ..il111Udl clcc;rea~;e of ..:.ibo11t 7.7. 5'.'. 1.:' expected to be 

11·1:01111:11. llll[>l•JVcd ::.terVlClWJ .)JJ<l lll.:lintc11.J!IC!:! lH.dCliCt;::> 1:; 

1.~;..:pcct •:cl Lo l!~.id t.:) ..l reduction of h~JW much CFC will be used (or 

1.:q1iip1111.~11t ~;e1v1.c:1n~1 during the pr~riocl:; 200~> - 2007 (0.6'Jk<] C!-'C-12 

p1·1· 1111i1) .:ind :~ll'IB - 2010 (0.3kq) fur· Sccr •. nic. l\. 



- ~ 

In thi:3 ~ect or, all the assumption~; made in the unconstrained 

c.:-i;.;e 1;:.;peci.:illy <ls regards in;.;tall.._1tion of new equipment .lnd 

;;er:.)£ •1 • i ng o[ ob: :.11ete ones remain v.il id in thi:.:; ph...i~;e-out ca:.:;e. 

lt i:; fuL·tt112L· ...is:;um~~d that inst ... dlation of w.:w CFC-based 

1 ~q•1i1 i111•'nt will 1:• ·.1::;1.: .is from the end ol the ye.lr 2004 in Scenario 

A ,md for Seo.:ndr- i o U, by the end of tlie yc..ir 1997. I-~et rof it of 

exist i n<J •:qu ipnu ·nt with non - CFC ba:JC< I part:.> w..iJ not considered 

in th i :; ::.; t udy . i\s for CFC use in ;;ct·vicinu, just like in the 

dnme::t i,-:: ~quipm· ·nt \.:Llse, improved pr.lctic1::; i:_; expected to lead 

l11 Ll ••·duct· i·:n i11 CFC required. For :;er.:n.._u·io A d~u:ing the P·:!riod 

1 11')4 200-1 qu.u1tity of CFC-12 u~;ed in rep,1ir ol compL•:?s:::;or 

l.1il1111.: ltd:~ hc1-11 .is:.:;umed to be db•Jllt .1.2i highr~r thall the 

n:qu.i 11 ·m1:11l luc 1.:h,inJing new tmit;: _ 

cot-r1::.spondin<J pr_:1·centage above new c!1,1r<Je r;.ite is ~0%. Fo~- the 

peric·d 2005 2007 the percentJUe above initial 

re:--itd n'11\c11t i..; h...ilvecl for both ccmprcssoi: f.:iilure and le...lkage 

probh·m:;. l\::. lr•irn 2008 and dbove no CFC will be u~;ed in these 

:;1:rv I c· 1 ng .1ct iv j I ic::. The COtTc:;pondill') pet·cent.._1ge::; f:or Scenario 

B include: betw~·~n 1994 and 1997 about 4.2% .:rnd 561; abOV•.! new 

cli.ir<I" r1·:quit··:1w:nt of CFC will Ii•: requir1:cl f.ot· servLCJ.n<J 

1 :q11ipm1 :11t with compresJor dlld le.lkJCJC problem::; 

!"•~tween 1998 •. rnd 19 1111 it L:-j c:r:pectc:J thut tlti:> 

\·1ill drnp Lo ~.1·:. a11d 28'!; rc:;pc:\~tivr·ly. ['.~' th1: ye.a- :!OOO nc) CFC 

v;i 11 f,._. u::1:d i 11 :;1.:r:vicing of tlK:::;c e:q11ipme11t .):; ,·1lten1lltiv1: non-

O();; mat c.:i-idl::; \·Ji 11 be utili::c:d foi the::e pu1po:-;e:.:>. It ha:j 

l11t·tl1•:1 b1·cn a:::; .. med th.lt 801; of totdl actu.:il initL.il charqe of 

CFC::; i11 ci11: 1:q11i1•ment (6kg for Cold :;tore::; ti-36TH; 1B k<J for cold 

1 .-... 
r 1 ···0· . .-1·1.1bl1_: ll11· 11;1it.; v1ith co1np1:r:~;:;o1· (.Jilure. For equipment with 

11:.ik.i<t•: pt 1Jl>l1·11i:-., c•nly 40'i> of initi.il ch.irqe has l>ecn a::;:;umed 

I• ·r'(>V•·I .\bl 1•. 
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The ••11!y eq11ip1111·nt 

c1'nt 1·i tug,11 chi Llet· 

in this :.;ector with Ol.J:i consumption 

commercial .ii1·c0ndition~t-:.>. All 

1s the 

(•thers 

ulili::•_: ll•.)n-ou~; ur tt·.:msition.il sub:;t.,nce:'.. It h.:t:3 been .:1:;sumed 

l11..lt .1 delibeL.Jl ·~ policy of phJ:;ing 011t c·:ntt·ifug~1l chilh·rs as 

i.11 tll1: ur11.:on:.:>tr<1ined projection will b.~ followed. Thi:; will le.Jct 

Lo ODS consumption in thi.3 secto~-, ']Oing to ::ero by the year 

~003. 

(d) Mnbi ]f' !\in··•nditioninq 

All t h1' ~1:.:;::;umpt ion~ made in the IJ•.merat ion of unconstrained 

clcma11d fer ODS in this sector, especially as they relate to new 

ctirconclitioned v•.::hicles and scrapping of obsolete vehicles holds 

true in thi:~; ph.1:>e-out Scenario c.:i::;e:.;. Additional assumptions 

m~•de to formuJ.1te these Scenario::; include: in Scenario A 

a:;:;eml,J inr1 <and 111.inut.:icture of new caL.; with CFC refrigerant. will 

cc·a:..;1: b·1 tlv~ y1;.:.i1 2004, while the corresponding year for ScE:·nario 

~~ ha:; 1Jr-:e11 ( i.xecl .it 1997; it h.:i:; furtl11;r been assumed that by the 

y· ·,ff ::nos f:or 0c.,·nario A, 50't o[ all airconditioncd c.Jr with CFC 

r:1·friq•·r.:mt and · . .,ith compres::;ot· faiJ11re will be retrofitted to 

u:;i:! n11n-CFC rt.:f ~ ig1~rants. This rct rofit activitie3 will grow 

Of_:lw•:en :..!uOG ..i1H.l 20U8 by about lOO't. ,rnnually. Between 2009 <lnd 

:~n10 I hi:; qr-owl h tn the Pumber ot vehicle~> retrofitt1·d J.s 

··:-:pe,·lf·d i.o d111p by .Jliout 2•1: dllrlll.Jlly. 

For: ;;,·,:n<1ri11 n, by 1998 all tile CFC-b~3c:d .:lirconclitionecl c,1r:3 

with compn1;;:;c1t· l .:li lure are 1.:xp1:ctccl Lo be rc:trof itted. Bctw1;e:n 

1 •1·)~J .ind 200'.>, r he number reLrot:itt,:d i!:i ''xpected to tJrow by an 

.1111111.il .1v•·:.1•1•· •·' ,al11111t ~·-,·~ .• bj· ::n .. 1·; .• 1111111.illr 1>1:1·, ... ,.,:r1 ~!oo;; .-ind 

:'.1H)H, .111d 'lt.::1:lir1·· of .lbout 30.'J'.~ .:.ind -\0.3':; (or tire y1:.1r. 20fl9 dnd 

. : II I (J I I • ; ; I '' .,. I i v' . l 

J\:; r•·q.ir·d:; ci:c l•:quin_:d for :.;erv1c1n0 ....iir1:011diticm.inr1 (_:q11ipment 

111 tlii:; [;1:1:tor·, "..;1; have .:i:-;:;um1;d th,lf. f•i.r ~;,·1:n.11·io A b1~1 w1:,:r1 1~)9'1 
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1 •··Ill 1 1 • ·1w ·111 1:; ··:·q11:\:I t.:d ~-u I .1k1· ,·,1c1~ 1·! CFl.> 1~'. 111.:1..:dt.:•l tuL· 

. II<· j (, ·.1L 11• ·I• ·1 ·1 l ••II_ i Utz •I 1 l·.;· ., I : ;, · i \" It. I 11• I 

1 .-.. int 1-.1th1. ·;·,I thi:; 

q11.1111 11 '/ 11·1;11i1;·.,1•.!llL :..:!1ould 1.le1:n.:..i:;.: to Ldx•ul l.ii"/ k•_; pe1 unit 

b..t w1 ·• ·n 200'· aud 2007. By 200B it i:.5 exp1:cted th.:i.t no CFC will 

be u::ed for· le.ik detection or system flushing again. The 

c• 1 1·1··::p·mdi111_1 .a:::;umption for Scen.:n·i··· H .a:•.! .·1:: b:ill•:iw::: bi-tween 

l'J'l4 :11 l'J'!°/ K<J o( CFC-1~ per unit will be t1..:quit·1·d for 

::(_·1·v1c1ng; 1hi:; is expected to de•:1•·J:.;e to 1.82 Kg pet· unit 

d11ri11q the P·~ri(Jd 1~98 and 1999. By the yeLu- 2000 it i::; • .::xrv~cted 

:·h,1t th1~ pt·.:it:Li<-.: oE using CFC-12 fo1· le.:ik detection and :·:"{stem 

tl11sltin1J would h.ive been discontinued. It ht.ls also been .:1:..;3umed 

that 80't ol tor al initidl charge of CFC-12 i.n unit::> with 

compre:..;sor t ai lu 1·e and 30% for units with le.:ikage problem:.> are 

There h...:i:.; bc..:~n <.1 significant ::;ubstitution o( methylene chl•)ride 

(o:: CFC-11 .as fo.:im blowing agent in Nigeri.:.i over the last: few 

ye.Jr:;. A:; L-, mat r er of fact there 1:; documented evidence of one 

cc1mp .. i11y Mo11k.i Ltd. that b..is evc11 gone c1 :;tep f ut·thc·r by 

:;ub:;r i 1 ut.inq th·~ 11s1.: o[ auxiliary blciwing .:t']cnt free fo...1m fut· on1.:: 

n_,quj r i 11g u:;·~ u ( .:i blowing agent. 'l'hr: trend for the future will 

Ll11~n:l•>t·~ c.111 I 0r a phase-out of ODS a:; lo<lm blowing Li•Jent. 

:;imil.1r· :::on1:Lu::i• 1n:; C<ln be reached (or· u::;c: o( OD!"; a;, propellants 

in /\1 ·1·():;01 prod11 1 :tion. The trend over the lLi::;t few year:; ha:j 

b1 .. •n I r_,-.·.rurd:; ~Jr.dual. :;hi ft to the u~;1~ of •m:»tcnched LPG. Thi:; 

While h~1lon:; rem.Jin the most 

cri:111n<111 f:iret i.uht :ng medium, :;ome: zub:;titut ion to non-ODS m•!diurn 

1:1•11111.!111••:; 111 I 11·· <:t.11111l.ry, Omol Fi1·· ;:,_:1.vi1;1::; 

one o( the 1>1.:ljor 

Lr.d. i1:(uu111:d u:; 

I l1.1l I i1•'Y <11:·· I il:cl)' to ch .. :rnqc complt:I <~ly to OD~; fr1::<: FM-200 by 

1 11·1<>. ;,11 h1111 1.Jli 1:<.1 ::1 ronu d.:it<1bd:;e 1·:-:i:;t t(I clt«..1w conclusion from 

t.li·~ p.11t1~rn 11!: cl1-1nqc; in thr: u:;•; o( OD:; solvr.::nt:; in t·h1~ country, 

Wt; l:wl i1:v1: : li,11 in<·Le,1~;1;d dW..it.,•nc~;:; uf tl11: t«:q11in!111•:nt ol thr:! 

Mu11t1•·.1l l'1 11:oc·cil, <:rn1rl1:d wttli :-;cdrcity .;nd !iiJJi1 pric1.::~ ol the 

Tl 
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OP:; .dl•:!n1~ttiv1:, e~;pecially in the lnternJ.tion~tl M.u-kets, will 

11:::.1d Lo a phas•c:-•>ut of these substances. 

Given the di:;ct~:_;:;ion above, the two Scenarios considered in these 

:a1b-:;·~ctor:.; wet··· as follow:;;: for .:ach of the:.::;e ~;ec~ors in 

:.;cen.it·io A, d1;111._1nd was allowed to follow the Montreal Pr(•tocol 

:.;d1edu le with the demand for ODS u~;1_: 1n auy of the::;e svctors 

ph<is•YI ,~ut by th,~ y•:!ar 2010. In Sccn.:lrio B, deffidnd 1s fro::~n at 

1 9'l6 l •::v1:~l!.i u9 1· i 11 . 999. Between ~000 and 2004 it is f ro::en at 

L,1n nl l~9ti lev•·ls, 2005 to 2G::n at 15% (•f 1996 levels, and by 

~!108 it ~houlcl l1t-; completely phased out. 

5.2.2 Estillliltion of Incremental Cost 

I11cr•·1w:nt.:il co:;L of ODS Phase-m1t pr•)•Jr.imn11: include the following 

COlllP•1W:nt::;: 

Tlt~:;c ;are ··ost s that will be incurred by the user::> of the 

•)DS i:i thr:: different sect0rs of. th1: economy. Such users 

i11cluch·: Cc•:npanies involve: with the m.:rnufactaring/as::;embly 

·If ....ai1cun11itioncrs, refrigerdtors, freezers etc; foam 

rn,:nuLwt11r•·c:;; aerosol pt·oduc<.'t; indu:.;tries u::;ing ODS as 

:;
1 •lv1:11r :_; ·~' ·:. The u::;1.!r co:;t i1wl11dc: c.1pit..il co:;t inL·urrcd 

111 tl11: ,w•1uisition o( equip1w:nt required to cc•nvert 

1.i·Jduct irin .:ap<1city to non-ODS .iltcniativc:;; non-recurring 

1·11;;t :; :;ncL ...a:; pt·oduct n::fori11111.1t ion a11d tr<lini11g of 

1>•:c;1_111111.! l; ot he1: annual op1.!1 .itio11dl co::>t:;; co:;t of 

p1rwicljnq 1·1··c rccovcry/rccyclinq L.lcilitie:;. Thc::;c co:;t:-; 

.111: i1wr1:1111·11t.il. t·cJ.JLive to cont inuin0 thr..: 11kmt1L..lcture o( 

(:!-\: .:incl 11.ilnn u::;ing equipment. 

'i'li1:::·~ .a r<: , ., i:;t i:~xpccted U; brJ borne liy th1.: f. inoJ I con:.um<~r:; 

r.f I }HJ l~!lcl pl."!JdUCI::-; a:_; c1 rc::;11l1 Ol t'.h(.• pl\i\:;1.-(>lll_. nf OD;) 
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u:an~1 equipment. The co.:;t:..; con:>idercd under tl~i~; cat ~gory 

i1wllllie: in1:rem~ntal co:-:t i-esulti.ng i:rcm; forced pur·:h.:ise 

c•t new 11on-CFC equipment dui.: to t!ie n0n-..:1vailability ot CFC 

.i 1 ! ernal i vc:;, incremental co!5t .:1 r.-isi!lg from the m.:ind.1tory 

w~1:d to r • .:t L·of it equipment with 11on-1~FC b.:ised compre:;sor, 

.1:_ter th·· existing CFC comp1 e:.;sc·r h.:is tdiled; and 

increment..:a l cost arising from the need to retrofit a.n 

equipment with a noH-CFC cornpre:_:::;or, despite the fact th.:i.t 

Uw CFC b .. 1:_;•:d compressor i:; : . .>till in :.;,_•rvicc. 'l'hese co::;t 

· .. :ill ctr1se a::; a result of tl1e di Eferent strat,:!gies 

considen~d 1.n the phase-out Scenario for eliminatiwr the 

11:;1.! of oc:.; Ln Niger;_.1. 

5.2.3 

(c) GOVenun~nt Costs 

t :ove rnm1 ~n t is expected to bear some economic cost 

,1:;:;ociat:ed v1ith complying with the Nontreal Protocol and 

;;111:h C•>:'iL will inc.!.ude: co:.:;t required to stren•Jthen 

1·:-:i.s~ i.n•J it!::;titutional infrastructut·e to en.:ible proper 

i 111plc:w:11t.1t ion of nece::;::;.ny L.w:; .. ind reguL:ttions; cost 

.1.;:;ocj,1r cd with necr!s::;.:uy camp .. u.gn:; to improve p11blic 

-1·,·:.it-.~IH::::: 01: thr~ O::Olle i~;::;11c::;; HIC_litito1·ill<J Ot QQ;~ :..;uppJ.y and 

11:;1: j 11 I !1°: 1·ountry; c0st of in!.ou1k1tion di::;::;emin.:ition etc. 

nv_:t!KH :.°)lo'] i ca 1 f ramcwor;·~ f oi: the quantit.1tive 

.1:;:;1::;:;iu;·nt •>f t.llc::;c~ .-:o:;t.:; i:; pr.·1:sct1r ,~J in .i\ppcndix F, 11 

:;1111n11.i1y ol: r he input u::;ed in c:;t im.:lt !n'J the:3e incremr:nt.:tl 

•:•i:;t·:: i:; pr··:.>ented in '!'..:able 5.2. 

Comparison of Alternative Phase-out Scenarios 

'l'ii·· t•.-: .. :;c,~n,iri••:. dc:;cribcJ in c.llt t.::<.1rlier ;;1.:ct.io11 J:; cump.:tn:d .i11 

Lili:; ::•:ction u:;i11(J the following i::ritr.:t-ia: 

(a) 'l't11 .11. j1wr1·rn•·nt .. il cosl 

{b) 'I",, .il i 11• .,., :: .. 111~.:i l co:;L per Kt} of (lJ):; p!i.i:;1~d-ou1. 

;.·, ori:; C<l!1::11mjli ii.in i'l:ofile ovr:t• Lh1· (H!1·i•1•l 

(ii) IJ•"·l•·lvj•lll1·nl .. : :;tock:; of: do1111!:;tic 1·1·(riqr:•·<1t or:.; dllcl f:r•:r·:.cr:;. 



TABLE 5.4: UNIT VALUES FOR ESTIMATING INCREMRNTAL COSTS 

COST CATEGORIES i DOMESTIC CO ... ECIAL AND MOBILE 
REFRIGERATORS INDUSffilAL AIRCONDmON 
AND FREEZERS REFRIGERATOR 

Unit VakJc Unit VakJe Unit VakJe 

A. UserCOSts 

(i) Anooalized Capital Milion USS 1.03 '000 US$ 413.12 
Cost for Retrofit 

(i) Operational USS/Unit 14.35 USS/Unit 17.22 
Production Cost 

(ii) Recovery/Recycling US$1Kg 5.39 US$1Kg 5.39 US$1Kg 5.39 
Equipment 

B. Consumers Costs 
-

(i) Purchase of US$1Unit 30.00 US$/Unif 39.8 
Imported Non-CFC 
Equipmenl 

(ii) Retrofit of existing US$1Unit • 14.35 US~Unit 53.01 
System to use Non-
ODS Refrigeranl 

c. Government COSt Annual Estimate of US$ 250,000.00 Starting from a fixed year till 
2010. 

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

(a) Total Incremental Cos~ 

As shown in Tabl~ 5.5, the total incremental cost for Scenario 

A is about US$114 million, compared to US:~l30 mi 1J jon for 

Scenario B. The incremAntc:.l cost of Scenario B is therefore 

about 35% higher than that for Scenario A. However, 

implementation of Scenario A will lead to an ODS cons11mption 

phase-out on a cumul.'lt i vf"! ha;,is between 1995 .rnd :rn 1 O n f nhout 

13,300 Tonnes comparAd to about 19,000 Tonnes in Scenario B. In 

terms of ODS quantity Phased-Out about 43% more ODSs will bn 

phased-out if Scenario D is implemented compan~d to Scenririo A. 

80 

;r 

. 
..... 



l" 
p 

Table 5.5 COST AND BENEFITS OF ALTERNATIVE PHASE-OUT RCENARIOS3 

Scenario ODS Use Eliminattc:I over the Incremental User Incremental Consumer Government Costa 

period 1994-2010 (OOP Tonnes) Costs ~·t .. Miii USS (1994 Present 

(%of Total Unconstrained Mill. USS (1994 Present Miii. US$ (1994 Prestnt Value) 

Oemanct) Value) Value) 

1. Allowable Phase-Out 

SCENARIO A 13,310 (54%) 42.6 67.1 1.8 

2. Acceleraled Phase-out 67.2 53.9 3.2 

SCENARIO B 19,040 {77'l'o) 

Tcl•l Incremental Cost 

Mill USS (1994 PrHtnt 

V1lut) 

114.0 

130.0 

3The Costs and Benefits apply to Refrigeration and Airconditioning Sector onl~·. 

Dlscounttc:I Cost 

Ptf' KG ODS 

ellmlnaltd 

USSll<G 

8.6 

6.8 

~Total Unconstrained ODS demand over the period 1994 - 2010 is estimated at 24,700 ODP tonnes. 
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(b) l'"r.--Kq Inc-1 •"mPnt.al Cost 

This i:; cktincd dS the present v~1lue ot: the~ cost of the pha~:e-out 

pcog1-.1nune ppr k.i logram of the total cumulative ODSs phased out 

durinq the perio·l 1')95 to the termin._11 date of a scenario. 'l'his 

cost-·~ffectivcnc::>s attribute for scen'-u.-io A is US$ 8.59/Kg while 

tlv1t lot- ~cen-:.iri.-, Bis US~ 6.81/Kg. From the cost-effectiveness 

point of v1i-~w, :;cenario B should be prefen:!d de:..-;pite the f..ict 

that it entail ;.1 h~ 1her incremental co:Jt compared to scenario A. 

(c} ::n:~ C0n011E11.r·.ion Profile Over th·~ Period 

L·"itJ- '•.L <JJ'v'•':.: ll1e ODS consumption rn·,)filc over the period 1994-

20LO tor tlH'. t.wc• scenario case::;. Al:3o included in this figure 

,11·~ Iii·~ [·•r•>fi.1·· for Montn:!al Protocol requirem<::!nt and the 

11111:011::1. r:<t i.111·•! <:· •ns11mption. i\:-.; !3 J 1uv!n 1 i. t is seen that the 

:;c·1:11.11 j,, f\ m<·r i: •·1.· le::;s follow the Mc..•nt·1:cal Protocol requirement, 

with .1 :;hdr:p d i.p i.n consumption of ou:;:; betv1een the period 2004 -

;l(llJ8 .ind compl1:! ·~ rihase-out by the yc:ar 2010. The accelr:rated 

1-.1.;1; 111 :;c:1•11.i1 j .. B involve::.; c<>11sumpt 1011 po:1ttcn1:_; ·follmvin<J the 

p1ofi k ul. Lil•; Mu11treal Protocol up till the year 1996, 

t ilr;n :. 1 fl~1:1·, tl11· .. 1cc·elerated pl111se out proci:~durc is introduced 

l1·o1cli11<J Lo <:"111pl 1 ·te phJ::;e-out by the year :~008. Thi:.; .iccelL·aLed 

pli.1:; 1 • •)1Jt imp! i• ·:; consumption well below the Montreal Protocol 

<1111 .i11•J I h1· i>"I j,.,j l')'JB-2010. '1'!11; r<:dilCCd C•Jll:.;umpt ion lc:Vl'LS i::.; 

cl111· , <J the 1;,11 Lier introduction oL improved se:rv1 CliJC, .. md 

m 1 tfll • 11.inr:c p n11 <)du res in Scenario B. This relatively ·::h1;ap 

:i1·1;n.11 iu u. 

J~l,~r>::c I:;. 

'1'111: d•·v1:1.1q•111 .. 11!. 11( I he ~;tock 01 dom•·:;t ic 11:! Liqr.;1:.1tur:; o1nd d1:cp 

I 1 •:c:: 1 ·1·:; 1<11 :;1·1·11,11 i.u~; l\ ilnd I'. arc :;l1own i.11 1:i(;:;. '>.~ ;:u1•l '•. l 
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l=tG. 5.1 : ODS PHASE-OUT SCE'iARIOS 
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- 200 L This CJ r:owth 1s due to the fact th.:it import of ~;econd 

hand CFC-base equipment is allowed until this terminal date when 

it is banned. In the case of Scenario B, import of this type of 

equipment is banned as from the end o[ 1998. In both Scen.0 .rios I 

:;tart i n<J [ rorn .:-tbi)Ut 1998, dome~; tic product ion .:ind import of HFC-

1 34a type o[ equipment are expectrxl to enter into the stock 

dr:velnpmcnt. 

~;ccn.1 d.o 13, rcpr 1::::;cnting an accelerated ODS pha::;c-out prouraITUl1e 

i:; r•·<'o11n111:r1dcd. Th 1:: SCf.:!nario h<l:; a lower unit incrr_!mentaJ co~;t 

c:1•mp.11<:d to lx1t I: the altr~rn.:1tivc l\ <Jnd 1:h1J Montreal protocol 

~;r:hc:d11lc. TllP r•:COllllncndcd schedule will r<:!equirc about us~; 6.81 

Li• pl1.1:;e--1·iut .i Lilci<jram of OU:i comp.ir:cd 1:.0 US~ 8.59 per Kg in 

'I'llc fact thc1t thi:; ~;cl1edule i~; uccelcrated 

Cf1lflp.1r1:d Lo tl1<: Montrc.:ll Protocol l1.1:; tl11:: advLintc1qc thal: the 

p<:llill i;:i11q (•: !r:cl of ::;carci.ty of: om~ rl11c to the e:c1rlif!r pha~:c-out 



pcice: of ODS •·1ill go np in tl11~ intern,1tion.:tt rn. 1.rk .. t·, !t<"1°.-!··V•'!·, 

the cho:-;en Scen.-=trio k::> :! ncorpr1r.1tf~d into 1 t, ,-, s; qn i Ii' -.. nt- 1 y 

Fi!! ! 1 J ·.·, 

the ai·cr:lr:r."tt~ecl schedule :.~lionld be- preferreri, gi'.'•~n t !11-- L,1·: th.at 

it is e:-:p1··c-t1··d that th1:: European 1:01mnu!1ity i:: 1:k,·ly 1,_, ~·.tl f·•! 

a qlchal tiqhtcning C•!: tlv• rrotncol .1t com"inq rn···~' inq:; n: t!t·· 

p.-:irtj.,::; to the: ProtOC•>l. 

The r·lannc~d :on:·;umpt:!nn 11E ODS':-; until corn;iJ;.f •' 1·!1.1:;1 ... 1•11t 

shown in T.01hlr: :; . r, by :;11b::t,·111ci:::. 

Table S.6: RECOMMHNDE!:> PHASE-OUT SCHEDULE J;Y SUDSTANCJ-: 

·- ---=--:--=-- -~- -
!jUBSTANCES 1994 CONSUMPTION PlANNEDTOTALCONSU 

IN ODP TONNES UNTIL PHASE OUT IN 
TO...,ES 

CFC-11 206.7 

~i~N~~-~--~~:~~~ 
VEAR (ENO OF:) 

. --- - --·- - ·----· 

:1, 141.5 2007 

CFC-12 772.3 
--

'..~03.9 -1~-- -~~-7~---~II 
CFC-11·1 7.2 ·t33 .G ~·1N 

CFC-11'i 49 
--- -

HALON 1301 35.0 '.\172 ;"l007 
------ -

CCI, 105.6 1,01/ ·! ~'0(17 
------·-- ---- ----· - -- ---------- --- . 

METHYL CHLOROFORM ~~~.4 
- -- -· .. - ·- -- - -:: --=-:-=. ---===-:- -====....-:..:.:;._ __ -=-~ 

i·:'i 
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CllhPTEI ~ SIX 

6 . 1 l!OVERNm·:NT 1\CTlONS 

'l'ft•· ·_.·,. k•y •·l· :11r~11t:> of th .. ·v'.ir1l°•11;: .ict "';1:~ o·;·q1•.-.·t ··d o: tll1· 

~--"dP1-.i] G1_):;1.:;11w.-1it-. 11( Nig1:ri.i in 01d;·i r_, ... n:;ui1..: .ait ·:'l(•'··t.iv•: 

6 .l.1 Im;tit1•tional Strengthening for \:he Implemcntati<•n of 

the Act.ion Plan 

'l'!t1: rv:•• 1·,_1111p•1111:111:.:; of thi:.:; cl1:ment li.1:> l.11.:en eluci•:l.H:cd .in ..:111 

~·it.· lt1ve reconunendcd their. the C•>OrdinL.ttion ol Lh1· 

,,,_., ivi1 1c:: o! t l1i::; conunittce ~;hould he tile i·cspo11::;ihilit·1 of 

1-"l·:J ·:\. 'I'I H . mc·ml ":r!:;hip ot tlH-~ comrni 1 tee: (rom FEP\ .,. . ...,._, 

1•·<'.<:.>11lin•:11d•:d in .1n c.:irlir:~r !.;•:<:tioll :.;hould include: Federal 

f-li11i:;1 •:,· r1l Fin.11tc1:; Fed1!r.il Mini:;L1y oi Indu::;Lry; N.il.ional 

Pt.in11ii1'f Cr·imni:;:;irm; Custom:-; .Jlld Exci:;1! Depar·trnc:nt; Nt\FDAC; .:incl 

I I 1· '.' I I ("I .• 

·1·11i:: wi l.J inv1•l\r1· rc:r·111i1·.i11q 111c11.1: po·1 :;.-ir111<'l for 

:;:1 ·: 1 p• ·r :;011111,J. m11::t h .. 1vr · qnocl 11.i:;j i: t:d1fl'.tl ior1 .:1n;( 

I I j :; rr:1:u111111•:i1<fr:d th.it 

t !1·· i 1 
•• ,..; .. •Ji f ,,.,. ;;huuld c:;-:pJ.r,1·c 111• po:;:;.ilJil.iti.1::; uJ ( ·10:;1: 

•«·! l.1i ... r.11 ''''· 111 it .. :: ODS control. (u1w: ;on:.;, v1itli NAFUJ\C. 

6.1.2 Mo1iit<•1 in~r of ODS Use in Ni~J'ffiu 

r-k111it "' 111 1 1 •If r111:· 11:;p tll Njqt:i·i.: .J:j p.it I. of t lie c.1ct. icin p.1.1111 inu:.;! 

1,,. 1:c·i11fc;1c:1·,!. T:1•.~ l"<'.C011un1·ncf<·d :01m.i1 ·.-1il.l f:r1lluw t111: f:oJ ]11winq 

i'' ,,., ·i111•·: :\ •,; .. 111cl-IH: i.rnpo1·t.;:r: 11f O!J:; wi.l! : ilr; c1n .iprilic,1Ljun 

I • · i l • · i · · • : I ~ Ii l; ; ·.-: I · I 1 I I ! r : 0;: c > 111 '. () f I I 1 '1 • • 

,,,.,;,. ·l··l .1i !:; '": 1 It<'. type of (Jfg;; :;OIJ(I'•• ()( i111p<J1·1; .i;id q11o111I it:y. 
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The Ozone office will scrutinize such .:in application and if fuund 

not to contravene current ODS phase-out plJn~. the application 

is granted. At port of entry, import declarations concerning 

ODSs are collected by the Customs and !::xci~;e department, which 

supplies a copy of such declaration to the ODS office. The O:::one 

office should also collect, from time to time, detailed 

information, especially about consumption and stocks from end

users, to facilit.1te proper monitoring of ODS use and stocks. 

6 .1.3 Regulatory Actions 

'l'lv-: foll owinu rcc_1ulato1y u.ctions mu:;t be part of Government: 

act i_oll:: within tlw framework of the NJtion.:11 Action Pl.:m: 

(a) Han on U::;e of ODS 

Tlie rcconunended ODS phase-out Scenario assumed that certain u:::;e 

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 the:.-;e bans been implemented at the given time~;. 

'l\.1blc li. 1 give::.; .i draft schedule of the expected b.:ins .:md the 

tim(; ~;uch should become effective. The schedule is based on the 

plw:;e-out Scenario that we have reconunended and should serve as 

a q11id1,linc on wliat the phase-out stru.tegy is likely to look 

lik1;. 

WI 
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TABLE 6.1 DRAFT.SCHEDULE OF BANS ON ODS USE IN NIGERIA 
" -

Th• U•• of ODS• i• allowed in the 1>roduetion an4 ••rvicing ot t!l• below lhted •['Plication areas ij 
All CPC•• 11 

11-------------------------------------------------...,..----------------------------~-------------------~'1 

until the 111-n date. 

ll 

__ l_-_______ P_r_,_'·_1_11_·:_t_i_0_1_1_o __ f __ <l_o_m_._··~-·t __ i~_· __ r_~_f_1_·i_~_~_-r_a __ t_o_r_s __ a_n_d __ -+ __ l_s_t __ J_a_:_11_•a __ l'l_·_.~~-~_··_·--·----------~--------------~~----~'I'· d~•-p t r~~=t:-:..r::1 

4. 

5 -

6. 

1. 

8. 

ln:~r.1llati.;n 0f ;;0"""';r·~i.1! .. .r:d in·lastrial 

rt.:t 1· i':.Tcrat ic·n ~11Iit ·rn~nt. 

!nst.a} lat ion Of ,;C·(li..'?:i:rCi.a ! 

a i rcondi c ion ing eci11 ipm-"m 

S€<-rvi~:~n'J of dc.mt-sr it: r~fr·LJ,-!""arC",r~; ::tn•i 

d•·t!p fr~•!:?:.er~; 0 :omr11-~rt:idl .in·f indu:atr·ia.1 

,,.fri,J·~T~lt hu1, , ... p1iprn.:rif.; .1r1.f n1o1t•i 1.-. 

a i r\:on·i it i or1 f ng 

M.1n11f.1-~rt1r•: oi roam in u, .. r ... J!n in-h1:;uy 

Iri i nipt..Jrr t..~i n-:w r.:-r t· i<_Jt:r.sr i ,-.,, 

f...,111ir·rn~nr /.-t1·r1I i.'ln•:,.· .. 

In impnrl~i s._-cond !1:1n.J r•.·t r·i,J~l it i~iu 

erJ11i1·m•"nr /i•prl iau,:•-:: 

All Ralon•• 

9. 

10. 

!mr·•)rt I Inst id lat ion ,)f new 

po1·r;,!' 1 e/ t r.-rn"po?·t<il ·le t ! r•"- ti •1hr In') 

e<J11 ipm,>nr. 

Servicin<J of halon t ir.-,-fi•1hr in.1 

t:-q11 I pm•·nr 

Carbon Tetrachlorid•• 

I!. 

Methyl Chlorof o:nn 

I~. A I I 11 ,;. -:; 

Other u•••' 

I 3. 

II ., !st Janu.ir/. 

-, 
..st .ranu.1ry, l '-~; 

l:it .J.J:n11:ary. _.,,, 

l st January, ,.,.. 

lst ... ranu.:sry, : ·•1:-i 

1st Janu<i ry. :· '''" 

l~t Jan11ary, 

I~·' .1.,r111.1 r·/, I ·· 1
•. 

=============-=== -=======~======- -=·=-------=. -------· 
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Apart from the ban of the use of CFCs in sr:rvicing ."1nd 

maintenance of refrigerators and airconditioners at :>ome :>peci f ic 

dates, the schedule also call for ban on the in:por:tat ion of 

second hand equipm~nt using the controlled sub:>tances. This h:'!n 

should be carefully implemented and should take into 

consideration, the low income earning capacity of Nigerians in 

the present period. It is this low capacity that has incr.-eased 

the de~and for the second hand equipment given their relatively 

lower •apparent• cost. It ha~ been shown in another country 

report that if the energy inefficiency of i-hese second-hand 

equipment are factored in, their cost to the consun1ers 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 be1~n assumed that second-hand equipment using 

non-ODS 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 ]ggn, it is expected 

that there will be some loss of welfare on the part of low income 

earnP.rs who cannot afford brand new equipment. 

(b) Special ODS Tax 

This special tax on ODS imports will encourage initial 

subst·itution in easily s11b~titutable applications ;.uch ."1:·;, for 

foaming, as solvent:. and fire extinguishing. It will also 

eventually encourage final consumers to shift 1 o th1) u:.e of rwn

ODS P.quipment. 

Reven UP. genP.rflted from such .=rn on;. tilX should C1 •Iii ,. i 1>111· ,. I (I pil r' 

financing of: th~ co:-:t of the <'let-. ivj ties of t h0 r,1con:-; .rnd t hP 

Ozon~ office. It should also contribute to financin~ ~elected 

projects, such as rr~covc~ry I recycling equipment p11rdw~;1~, ilnd 

public 0nlir1h1-.0nmnnt: pr·0qr·.1111rn(':-:, which wi 11 c .. nt r·iti111 ,. 1 .. w.-.rd:; 

I h1~ ::11cce:;:; or 1· ]11' ()11:; pl1.1:;1 · 11111 • 
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( c) 'I'.1x Ex• ·mpt i ons 

Companies importing ODS conserving technology for recoveLy and 

recycling of the substances should be exempted from the gener.:il 

import duty. This will make inve.::;trnent in such facilities 

attractive to the private sector. 

These regulato1y 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 m...1naged 

by the Customs and Excise Department, however, a straightforward 

mechanisir. to en:.mre that these fun1s 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 monitoring 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 Off ice Personnel Programme 

This programme will have as an objective, proper education of 

of fici.1ls of tlH! Ozone office, especially on ODS· issues. Such 

training progranune must and should cover : a proper underst.inding 

of the compone11ts of the Montreal Protocol; the pertinent 

compo111mt of tht' Nigerian Action Pl.:m for the ODS phase-our-; ODS 

phase out technology options; alternatives to ODS for use in 

dif feL·ent sectors, etc. This should b1~ a compulsory training for 

all new staffers of the office. In addition existing :;taff-

... ~ member::; should undergo regular refre::;her courses. 
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(b) Tr.:i ininq of Hef t·igera':. ion Service Technicians 

A very important components of the reconunended ODS phase-out 

programme is 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-ODS for equipment leak tests and 

system flushing. The training progr.imme must seek to establish 

codes of good practices; and the strengthening of existing 

training facility especially for de!llonstration purposes. 

(c) Training of Personnel from Custom:; and Excise Department 

and NAFflAC 

Thr.!se personnel are expected to contribute immensely to the 

succes::; of the ODS phase-out progranune. It is imperative that 

they have very basic understanding of the Montreal Protocol, 

especially as regard the proper definition of controlled 

subst.lnces. They should also be trained on the Nigerian Action 

Plan for phasing out ODS, with proper emphasis on the role they 

are expected to pley for the success of the plan. 

6 .1. 5 Public Enlightenment Campaign 

'r'IH: c,·1mpaign wi 11 be focused on information dissemination to 

~;IT\.)11 1~utet-pt·i::;i::~; as well as big indu::;trial users of ODSs. The 

( inal consumi:~rs wi 11 also be targeted. The prograrrune wi 11 aim 

at giving information in general on the Ozone depletion is~;ues; 

the chemicclls 1·egarded as ODS, and their popular uses; and 

substitute chemicals and technologies. Th•:- campaign should aim 

at sensitizing the general public on their responsibility to 

.-. ' phuse-out OD.Ss. The campaign should cover such medium as: 

, ·• 

workshops; exhib.i t. .i.•Jn3; seminars; print media; radio; televi:.; ion; 

r_;pr~ci.-1 l ly de3i<J111~d jingles; ozone friendly labels 011 no11-oo;_; 

product_~;. 
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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 e(forts 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 in 

retrofitting of existing refrigeration manufacturing assembly 

outfits to use new HFC refrigerants. We note that significant 

ODS phase-out has been achieved for most of the airconditioning 

sub-sector. It is likely thcr given the technology development 

in this ~ub-sector a.> well a~ in foa•n, 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 

inve:;tment, funds must also be made available to promote 

institutional 3trengthening activities to enhance the 

implementation and monitoring of the phase-out strategy. 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-ODS Based 

It is recommended that at the first phase, the following 

manufacturing entities should be considered for funding. 

(i) 'T'hermocool Engineering Co. Plc 

Current installed capacity is about 150,000 of domestic deep 

freezers and refrigerators. The company had the hir1hest 

production capLlcity in 1994, accounting for about 46. '/% of 

totul national production. Crnnprehensive inventory of 
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requirement for refurbishing the existing fa<"i.l i r ie:~ 1 n us» 

non-ODS based refrigerant and foaming has been ca1-ried out. A 

comprehensive listing of these requirements is shown 111 

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 US$ 2.2 million will be required 

to retrofit the facility to obtain an annual capacity of about 

50, 000 units of non-CFC b.-1sr!d equipment. 

(ii) Kolinton Technical Industry Ltd. 

Current estimated inst.alk·d capacity is about 1~5, 000 unit:> of 

domestic refrigerators and deep freezers. However, it:-. 

historical production has not matched the fact that: it h.=i:-; .01 

large inst.-:tlled -capacity. For example in 199:1, the c<1mp.rny 

produced only 25,000 units representing about 29.2% of domP:.ti · 

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 lr>,1rnt that thr~ 

Company hu::> stopped product ion since February 1995 nnd it: i :-:; 

expected that they wi 11 rest.ut by late June 190'1. l\lsc ~;h0w:1 

in Appendix D is a tentative estimate of technical evaluation 

of the retrofit requirement of the company•:·; man11L1ct111·inri 

capacities, to producr· non-·00~ hcised equipm<mt. 

Independent evaluation by our expert also shows that· About· lJSS 

2.0 mi.llion will be 1equin~d (or the retrofit to .:nc1blr! 1·h1· 

company to produce annually <1bout 40,000 units of non-CFC h,1:;ed 

rnfriqerators <lnd dnep fr00~0rs. 
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(iii) Debo Industri1~s T .. td. 

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. In 1994, only about 

19% of installed capacity was utilized. Fer 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 US$ 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 Ozone Depleti~g 

Substances Phase-Out 

As suggested in an earlier section of this report, a National 

Committee for Ozone Depleting Substan~es (NCODS) will be 

inau~urated. The secretariat of NCODS will be the Ozone office 

in FEPJ\. NCODS and the Ozone office will provide a dedicated 

institutional infrastructure for the effective implementation of 

the ODS phase-out in Nigeria. NCODS will formul?lt•· ,'1Ct ion 

programmes for the phase-out, review the progress of thci r 

implementation and advise the F'ederal Government through thP. 

FEPJ\. 

The Ozone off ice currently existing in FEPA will be st n~nqt henP.d 

both in terms of man-power and infrastructural t>ndowment. TlH~ 

office will: 

0 be the secretariat of NCODS 

0 coordinate all activities relating to oo;, phase-n11t in 

Nigeria 
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0 monitor and cont1ol activitie:5 relating to ODS use in 

Nigeria in compliance with the Montrei.l.l Protocol 

0 

0 

0 

0 

collect, org,:mize and disseminate information on the ozone 

problem and related issues 

fucilitate exchange of information among parties and organs 

established by the Protocol 

maint.:iin a computerized information system on ODS issues 

I.hat can be tlssessed by Nigerians of all shades 

participate in local and international meeting on Ozone 

0 organ1::e and manage a coherent .Jnd focused public 

informtltion system on the ozone issue. 

Given the competing demands on the government's limited resources 

.:ind budgetary coHstraints, it is recommended that support from 

the Multil.:itcral Fund be obtained for the effective functioning 

of thi3 institutional infrastructure. 

(c) 'i'r<1inin<J Pro<Jrammes 

It 1:; rcco1rnneml1~d that part support be obtained from the 

Multilc:iter.:il Fur.d to facilitate the variou:_; training progrurnmes 

requi U.!d for the smooth implementation of the OD~~ phase-out in 

Nic1er ia. Two ot :;uch training is envi:_;c:.ged: 

(i) 'l'r.·1ininq of: Public Sector Pcn;onn1~l 

Pcrsnnnel that will attend this trC\ining wiU. be selected from 

government t1genc;ie~; and institutions like: the Ozone off ice in 

F'EP/\; Cm; tom and Excise D0partment; NJ\FDAC; and other relevant 

bodic:;. The L raining wi 11 be 9ea red towards f undamcnt.:il 

undcr:;tandi119 of: the ODS is;rnes; the Montreal Protocol; the 
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adopted Country Action Plan; :10n-ODS chemic,11 alternative:-.; 

introduction to alternative technology; national regul.:itory 

framework and its impact on the Acr-.ion Plan; as well as 

specific Agency personnel responsibilities witl!i n thi~ f:r.-1111Pwork 

of the phase-out programme. 

(ii) Training of Refrigeration Service TechniciRn~ 

This training programme is crucial to the attainment of thi> ODS 

phase-out targets. Specifically, selected Technicians from the 

Refrigeration sub-sector will be trained on improved methods 

for servicing and maintenance of ref riger.=itor:-. and der-p 

freezers. They will be trained on modern co:;t-ef(r•cti,1e 

techniques for servicing these equipment, and the use of non

ODS for leak testing and system flushing. In ordi:-r to 

sensitize them, they will also be introduced to non-technical 

topics like: issues on ODS; the Montreal Protocol; th<: 

Country's Action Plan; alternative non-ODS technologies; Ptc. 

(d) Public Enlightenment Progranunes 

Support from the Multilateral Fund should cilso be 11sPd to 

buffer Government contributions through FEPA in tl1e nec~ssary 

public campaign on the need for ODS phase-out in Nigeria. This 

programme is expected to sensitize the general rmbl ic on: ozone 

depleting issues; th•~ need for phasing out OD~:;; re:;ponsibi lity 

of Nigerians within the international corrununity on th0 OD~;. 

issue; the Montre<:1l Protocol; governmental i-:f fort; and 

responsibility of thr~ public, amongst others. 

It ha:·; been estimated tht1t an annual sum of u:;::; 2r,o, ooo f 01 3 

years starting from J 996 wi 11 be ..=in adequate :;11ppnrt fnir11 thr> ~ ,.,. 

Multi lateral Fund to buffnr Governmental contributions tow-:inl::; 

projects b, c, and d. A summ.1ry of these recommr:nded project. tind 

a sug<)estcd time-schedule for the Act ion P lr1n "n:~ pre~;ent1>d in 

Tables 6.2 and 6.3 re~pectiv0ly. 
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TABI·E 6.2: SUMMARY OF PROPOSED PROJECTS 

SECTOR PROJECT DESCRIPTION PROJECT ELEMENT DURATION PROJECT 
COST US$ 

REFRIGERATION Retrofitting of the Existing Retrofitting for: 
facilities for producing Non-
ODS based Refrigerators - Thermoccol Engineering Co. Pie 2.2 Mm;on 
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 of ,he currently 
existing Ozone office in FEPA 
both in terms of man-power and 
infrastructure endowment 

CROSS-SECTnR Training Programme - Training of Public Sector 
Personnel from Ozone office in 
FEPA. Customs and Excise, 
NAFDAC and other related bodies 
for regulation and control 

1996-1998 750,000 

- 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 - Public campaign on the need for 
Programs ODS phase-out in Nigeria through 

L 
print media, electronic media etc. 
and intimating consumers of the 
role they will be playing. 
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TABLE 6. 3: TIME TABLE FOR ACTION PLAN 

1995 1!r.J6 1997 . 1998 
A.:TIONS 

1 2 J 4 1 ll3 4 1 1 J 4 1 2 34 

1. INSTITUTIONAL STRENGTIEhWtG 

a) Formation or National committee 
on ODS (NCODS) • 

b) Approval and Release of Funds for 
NCODS and Ozone Office • t) Strenghtening of the Ozone office 

On terms of manpower and infrastructure) 
I 

2. INSTITUTIONAL ACTIONS 

'.~ a) Public Enlightenment Campaign 
b) Training the Trainer (Ozone Office 1..1.J I Personnen 
c) Training of Monitory and Control 1_ Personnel-(NAFDAC, Customs and 

Exicise, Ministry oflndustries, etc) 
d) Training of Technicians in the w. Refrigeration and Airconditioning 

sector 
e)Design, Review and Approval of I I Monitoring and Control Mechanism -J.PROJECT ACTIONS 
i ) B!mivert: and Rec:v:cling 

I a) Designation of Recovery and Recycling 
r.~nlrn -b) Approval and Release of 

~ Financial Assistance for 
Procurina Eauioment 

c) Procurement ancf Installation 
of Recovery and Recycling 
Equipment 

ii) Qome~lic Refrigerator~ and 

Q~~" Fr~~~er~ 

a) Technical & Economic Evaluation 
of Existing Man1,;:.;~t1Jring Fac11ilias 
Designated for r~etrofi' 

b) Approval and Hf• i5e offunds for L. Retrofit 
c) Retrofit Activities 
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''• 11! 

Senior 1\ ·3c:::a:· · 

Associate 



') 
,J. 

4. 

(' 

7. 

Gn •:1t : Ii~;· ;i;, i l. ,, .. ,, 

i l1hc I;:·:'.:; , : 

.. 
: •• t ,1. 

' . .. , 

.. 



8. 

tganmu - . _;_r: i\~ 

L~gcr.;. 

R. t• -- ' . 1::; ltiil ll :;ii: ii:-. Co. Ud. 

17 Olabr ;.J : ;;, ·If 1~.010, Ro~d. 

Mushin, L:;gu:'.. 

9. Tlmrmocc,11 t · '' · :K'crina Co Pie. 

10. 

11. 

Planning ( :~;:: ... · .':_?y, 

Lago'.;. 

Adebow;:1., G~ ::: " , of Companie:>, 

Plot 6. n!cd~ i i. _;;;11cd1 lndustri-!:> 

Sch1:me, < ;.:.: ,o, >. 1.auo::;. 

A•·sru·htP·' f-'·,,.· •mi" Pro· 1uctc ('· 1;n\ I t1! ._J \IV( , t . I'•-'' ti.~ V .,.J l'ti. 11 • '• 

Kin-1G. lkmc1 Ju; :nad, 

Ojota, La~ ;i):. _ 



14. Cheltex Limited, 

(A Division of Cl1! :;:1r<rn1s) 

Km 40, Lagos- i\t · !Oku:a Expres:.; lh•• !. 

Sango Otta, Ogu:: Sta:e. 

Nigeria. 

(Alumaco), 

32, Creek Road, i·.parx1, 

Lagos. 

16. Beam (A division · lf UJ\C). 

Plot 6, Akinyerni • :1·:;~.: .(mt, 

Matori, Mushin L · :c~.;. 

Fasakin Food Co .190::ncl. 

Plot 1, Thom;!:~ I .niy,:n Strnc\ 

Anthony Vi!l~'.jC, .I iOmo!u, L<:fjc: 

D. ASSEMBLERS c·: r1i.T~!G::-;:.TCiJ T;;:ic::s.·'; . . ) 

18. Alumaco, 

Isola, Lagos. 

E. CENTRAL AIR CJNDITIOi ?lilG 

Mandilas Ent<:rpr: ;c~> 1 td. 

35, Simp:;on :~In ·t, 

-. 
• 



F . .. 
20. leventis Motors Pie, 

Creek Road Apap 1, 

Lagos. 

21. Mandilas Motors. 

Simpson Street, 

Lagos. 

' 
22. Scoa Motor Pie, 

Kirikiri - Lagos. 

23. Scoa Equip, 

67. Marina, Lagos. 

24. RT Briscoe (Mig) Ltd, 

Plot 2, Block G, Isola Express Road, 

I solo-Lagos. 

25. Cooland Technical (Nig) Ltd, 

304, Muhammed Way, 

Y aba, Lagos. 

26. E.O. lnnoma & Co 

90, Kirikiri Road, 

Olodi-Apapa, Lagos. 

27. Peerless Technology Ltd, 

103, Finbars Roac:, 

Akoka, Lagos. 

28. Al-Aziz Technical Investment L:d. 

4, Ogunyemi StrC<!I, 

Pedro, Shornolu-L;igos. 



:... ~ 

F. CAR AIR CONDITIONERS 

29. Sammy Oguns & Co. 

71, ltire Road, 

Surulere, Lagos. 

30. AdesOyc!e Technical 

Surulere, Lagos. 

31. Collsto:ies Technical Co. ltd, 

49153 Queafl.s St, 

Yaba, Lagos 

32. Shamroci< {Nig) Ltd, 

84, Sale Str. 

Olodi Apapa. Lagos. 

33. Kamocool 

5-1f56B Akintan St 

Ojuelegba Road 

Lagos. 

34. Ade·Shoyele Technical Co. Ltd, 

Surulere 

35. Maxwell Electrical & Eiectronics Co. Nig Ltd. 

18 ibidun Street, 

Surulere, LagQS. 

G. COLO ROOM INSULATIONS 

36. UAC foods, 

Jregur., Lagos. 



H. AEROSOL FILLERS 

37. Cybelle Cosmetics Ltd, 

981100, La<fipo Str. 

Mushin, Lagos. 

38. Hagemeyer (Nig) Ltd, 

Plot 8, Oregun, Oregun Village Road, Alausa, 

lkeja, Lagos. 

39. A.J. Seward, 

Billingsway, Oregun Industrial Estate, 

lkeja, Lagos. 

40. S.C Johnson Wax 

13/14 Abimbola Street, 

lsolo lndusb ial Estate, 

lsolo-Lagos. 

41. P .Z. Industries 

Town Planning Way, 

llupeju, Lagos. 

42. Eleganza Industries Ltd, 

Plot, 33, Secretariat Road, 

Oregun, lkeja, Lagos. 

I. FOAM MANUFACTURERS 

43. Vitafoam Nigeria Pie 

Oba Akran Avenue, 

lkeja, Lagos. 



44. Moukarim Metalwood Factory Ltd, 

Plot M, Awosika Avenue, 

lkeja, Lagos. 

J. ASSOCIATIONS & GOVERNMENT AGENCIES 

45. National Agency for Food and Drug Administra~ons (NAFDAC) 

Oshodi-Lagos. 
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APPENDIX C 

SAMPLES OF QUESTIONNAIRES USED 



QUESTIONNAIRE ON THE STUDY ON PHASE-OUT OF OZONE DEPLETING 

SUBSTANCES (ODS) - CHLOROFLUOROCARBONS (CFCs) AND OTHERS 

QS-1 

Please kindly provide answer to the following questions: 

1) NAME AND ADDRESS OF COMPANY: 

2) NAME OF CONTACT PERSON AND POSITION: •••••••••••••••••••••••••••• 

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

4) 

i..-i. ~ 

[] CFC 12 

[] CFC 11 

[] eve 12/11 MIXTURE 

[] CFC 115 

[] CFC 12/114 MIXTURE 

[] HCFC 22 

[] OTHERS (GIVE NAME BELOW) 

WHAT ARE THE SOUHCES OF YOUR IMPORT (COUNTRY/COMPANY)? 

( a ) CO U!'fTRY ( I ES ) : • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • 

( b) COMPANY (!ES) : •••••••••••••••••••••••.••••••••••••••••••••• 

5a) PLEASE GIVE THE QUANTITIES (IN KG) AND PRICES (IN US DOLLARS AND 

NAIRA PER KG) 01-· ODS (CFCs AND 'JTHERS) IMPORTED FROM 1990 TO 

1994. 

1 



TYPE OF ODS 1990 1991 1992 1993 1994 

1. ......... 
Quantity 

US$/Kg 

Naira/Kg 

2. . ........ 
Quantity 

US$/Kg 

~ Naira/Kg 

3. . ........ 
Quantity 

US$/Kg 

Nair a/Kg 

4. . ........ 
Quantity 

US$/Kg 

Naira/Kg 

5. . ........ 
Quanti~y 

US$/Kg 

Naira/Kg 

6. . ........ 
Quantity 

-
US$/Kg 

Naira/Kg 



Sb) WHAT WAS THE CUSTOM DUTY (%) PAID ON ODS - CFCs AND OTHERS - IN 

THE YEARS 1990 '1'0 1995? 

I 1990 1991 1992 1993 1994 1995 I 
L.6~ IS YOUR COMPANY AWARE OF THE OZONE DEPLETING PROPERTIES (OR THE 

NEGATIVE ENVIRONMENTAL EFFECTS) OF CFCs AND RELATED CHEMICALS? 

IF YES, HOW LONG AGO? 

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

7) WHAT ARE YOUR COMPANY'S PLAN AND THAT OF THE COMPANY YOU IMPORT 

FHOM REGARDING TllE PHASE-OUT OF ODS - CFCs AND OTHERS? 
.............................................................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8) HAS ANY SUBSTITUTE TO ODS - CFCs AND OTHERS - BEEN INTRODUCED? 

IF YES WHAT ARE THEY? 

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

9) WHO ARE YOUR CUSTOMERS FOR THIS SUBSTITUTE REFRIGERANTS? 

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

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

NAIRA PER KG) OF THE DIFFERENT SUDTITUTE PRODUCTS IMPORTEJ FROM 

1990 TO 1994. 

) 



TYPE OF ODS 

1. 

Quantity 

US$/Kg 

Naira/Kg 

2. 

Quantity 

US$/Kg 

Naira/Kg 

3. 

Quantity 

US$/Kg 

Naira/Kg 

4. 

Quantity 

US$/Kg 

Naira/Kg 

5. 

Quantit~ 

US$/Kg 

Naira/Kg 

.... ~ 

1990 1991 1992 1993 

IEtEI 

1994 

4 I 
I 

I 
1 -----



QllJ-::.;·r.cuNNAIRE ON 'I'll~_ STUDY. ON PH1\SE-OU'l' OP OZONE_QEPLE'rI~~ 

:.aiu:;·rnNt:t:S ( oo::) :- -CHL()R()FLUOR_()CAHDO~:; ( Cl-'C_;J) !\ND O'l'llE_B~ 

QS-2 

Please J:j 11d I y p,·ov j lk .mswer lo the fo 1J ow i 11~1 questions: 

l) N/\ME i\111• ADDI\!·::;:; •IF COMPANY: ••.••..•••..•..•.•••.•••.••.•.•.•••• 

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

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

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

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

;~) rrnrn: flF CON'l'AC'J' l'l-:1\:;oN AND 1'0:;1 'I' I ON: ••..•••••••••••••••••••••••• 

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

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

J} Wllf\'l' f\ld·: YOlll·: COMPANY I:: J\H El\ <W Ol'EIV\'I'ION CONCEHNING 
Mil> Al H-CONI> I 'I' I ON I NG 1-:011 I l'MEN'I'? ('l'ick the 

[I MJ\lllWM'.'l'Ul<E (fl) [ I A:;:>EMllLI N<: (1\) 

[ I IM 1 ·1 Wl'J\'1' I <;II ( I fl) I I i j!;'l'J\1.1.J\'l' I ON ( IN) 

11) Wlll•:ll 1.:1:Ft\IC:l-:H/\Tl11f·I /\ND J\IH-CONl>l'l'IONltH: 1·:(.)llfl'MEN'I' DO YOIJ l>EJ\L 

Ill:' l'l•·.i:;,. Li1:k ll1e app1:op1·i;1Lc IJo>-:(1:':;) o111d i.nu.ic;itc yuu1: .u·ca 

or "l'"'··~l·i1111 will1 fnllowinq !Pi.1,,1·:; (M -· M;11111L11~h11·i11q; I\ -

J\:;:;•·1111 Ii 11q; IM 1111p111·L1t i 011; I II ·· I 11::1 .1 I I.ii i 11:1). 

Ir...., Iii [ I 

11 P1~mEHCIAL Mii> J1mu:.;·t·H1A1, 1n:viuc1-:1u\To1<:: (e.<J. cot.1> :;·1·0HE:;, 

1·1·:1·1\ICl-:l</\'l'EI• 'l'HlJCK~;) 

l I I )I ir11:::·1· 1 c 1\111 I ( '.OMMEHCJ/\1. /,I IWOfllH'l' I ON I Ill. 

[ 1 n1 1111 1.1·: J\ 1 H , ·,•rm 1 ·1· u.m 1 N<; 

'1) Wllf\'1' 1:; '1'111< C/\l'/Wl'l'Y OF YOIJH COMl'MIV/l'l,MJ'I'':' 

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

<•) ll<J\'/ M/\llV 1\1'1'1. I CJ\'I' I oN:; ( EQIJ I '.'Ml·:N'I') 11/\VI·: YOIJ l'HODIJCED, I N::'l'/\L!.ED, 

J\:::~l:Ml\l.1<11 OH IMl'tJf\'l'i-:'.> FH<H1 l'J'Hl '1'<1 l'J'H:' 

I..' 1· ,,. 
£1 l., ' 



(a) DOME~~'l'1C REFRJGERATORS AND DEEP FHEE7.ERS 

YEAR MANUFACTURED INSTALLED ASSEMBLED IMPORTED 
:I 

19~0 

!I 
1991 I' 
--

1992 __ ,_ 

1993 I 
I 
' ---

1994 _l 1' ,I 

(b) O>MMEHC If\L f\ND I NDU!.>TIUAL REFRIGERA'l'ORS 

::: Hl\llUPACTURED IRSTALLED ASSEMBLED IliPORTE~D I 

--+------+------I--+---- '1 

1991 
11-------1---------+------f------+--------11 

1992 

1993 

I 
-1 

I· 
I 

11----~--t---------+------+------+--------t,11 

1994 
-~---.·-============~============!Ii 

(c) OOMl<:;·1· IC AND COMMERC J.AL A TRCONOT'rJONJ-:H!""; 

i.. .. .. 
' 

MANUFACTURED INSTALLED I ASSEMBLED IMPORTED I 
---

I 
I 

YEAR 

1990 
-- I 
- I 1991 

I 

1992 I 
1993 

1994 
- -- I 



(d) MOBJ LE (OH Cl\H) AlHCONDI'l'lONJ·:Hs 

-
YEAR Ml\NUFACTHREO !'TS TALL ED ASSEMtlLED IMPORTED 

-

19~0 

-

1991 
i ---

19'1 2 
--- ; 

19'13 ' 

' - ----- ---- I L::94 ! 

I -=- ~-~- ---

7) D<>E:; YOIJI.:. COMl'/\llY I·:XPOR'l'? IF !;o INDIC/\'l'E 'l'Yl'E /\ND QU/\N'l'I'~'Y. 

I r=:;I\;;- J---

11 __ - ltT-:FRIGERl\T• 
DE:~P FRI::F.7. ·---

-
Cot!MERCil\L/ I 

•HS/ INDUSTRll\L c 
F:RS RF.t·R I GEltATOltS l\IR< 

JOHESTIC/ MOBILE (OR CAR) 

OfolMF.JtCil\L AIRCONOITTONERS 

'.ONDITIONERS 

DOMESTIC 

19''0 

PJ~• l 
It---- - -- - ----- -- ·-

19'1 2 

-- -1--~ 
1994 

L .. (;, \'Jll/\'I' 1\(\1'; Till·: !;1z1::; OF EQUll'M':l'-i'I'!j MJ\NllF1\C'i'llHED/f\~;sEMBJ.l·:D/H'.l'OHTl·:D 
fll~ 111::·1·/\J.l.Ell? 

( i ) llOMl·:::'l'J(' l'EFIUC:l·:l\/\TOH:: f.r DEEi' l'IH·:J·:t.1m (J.C'l't-:1<::): 

(ii) COl1MJ-:l~Cl/\1. /\fll) Jt1DlJ::·1·1<1A1. l\l-:Fll(C;1ml\N'I'!.: ('l'nnnaqe ol 

l{ct1·jqcr·a1 i.011 - 'l'H): ••.•.......•.•.••••.•••....•••••••• 

( i j i) 1>or-n::;·nc MW COMMEHClfl.f, J\rHCotllll'l'lotll":I<:. (TH): .•....... 



(iv) MOBILE A!HCONDITIONERS: •••••. - ..••••••••••••••••••••••• 

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

9) DOES YOUR COMPANY HAVE ANY FOREIGN AFFILIATION? IF YES, PLEASE 

Gl'JE NAME, COUNTRY AND NATURE OF AFFJ LIATION • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • p ••••••••••••••••••••• 

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

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

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

10) NUMBEH OF Yfo:J\HS YOUR COMPANY HAS BEEN IN OPEHATIOl-i: 

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

11) NUMBEH OF TECHNICIANS (TRAINED ANJ) UNTHAINED) DIRECTLY INVOLVED 

IN THE COMPANY'S OPERATION 

~' ~ ............................................................ . 

12) WHAT I!; YOUR COMPANY'S MARKET SHARE? ...................... 

13) WHO ARE YOUH COMPETITORS? •.••..••••.••..•••.•.•.•.•••••.•.... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • • • • • • • • • • • # •••••••••••••••••••••••••••••••••••• , 

14) WllICll ODS - CFC~ AND OTHEHS -, DO YOU USE IN YOUH EQHIP.MENT? 

[ l CFC 12 FOR [ 1 HCI-'C 22 FOH ------ -----------· , 
I CFC 11 FOR r J O'I'llEHfi (GfVE NAME BELOW) I - -- ----~-

[ I CFC 115 FOH ......... " ................... - ----
........................... 

Ple<1~;c ur;c the follwing abbrcv1atjons to indicate the typc(s) of 

C'{Uipmcnt- that r.1ch ODS is used for (Dl\F - Domestic RcfrigE:r.ator.s 

& Deep Freezers; CI~ - Commercial & Indu~trial Refrigerators; 

DCA - Domestic ilnd Commercial Airconditioners; MA - Mobile (or 

C,ff) I\ i rcond it i < 1:1ers) • 

15) WllA'l' 1 r; THE TOTAL QUAN'rITY OF ODS U!"iEJ) IN THE YEAR FOH CHARGING 

Nl~W EQUIPMENT? 

EEE 



-

1990 1991 1992 1993 1994 
·-

DOHES1'IC REFRIGERATOR t. 

DEEP 1-'REl·:ZERS (G/UNIT) 

COHHEHCil\L AND INDUSTHil\L 

REFRI<:ERf\TOR (KG/UNIT) 

DOMESTIC AND COHMERCll'\J. AIR 

CONDI TIOlll NG (KG/UNIT) 

MOB I I.I·: I\ I H Cl >N ll IT I llN I fll ; 

(KG/Cl\R) 

16) 

~ .... ~ 
WllJ\'1' l\HE TllE !;otmCES 01~ TllE oo~; YOU US!·: ( LOCJ\L/ IMPOR'rED)? rt ENT ION 

COMl'l\NY(IES) J\Nll COUNTRY. 

17) ARE YOU l\WARE or THE EFFECTS OF CFC~; J\N'1 RELATED CHEMICALS ON 

0ZOHE LAYER AND THE MONTREAL PROTOCOL PLAN TO PHASE THEM OUT? 

18) WIIA'I' J\RE YOUI\ COMPANY'S PLANS IN HESPONSE TO THE PHASF.-OUT 

P~~OGRAMME:' •••. - - ••..•••.••.••..•.•.•.••..••.•.•.•..••••.•••••. 

19) WllA'I' l\HE '!'HE PLANS OF YOUH AFFILIJ\'I'E Ill 1m:;l'ONSE TO Till: PH1.:a~-OU'l' 

l'RO<:IrnMMI':, J F DI FFEHENT FROM THAT !\BOVE? 

20) J :; 'l'llEHE J\N'f Pllf\:3E-OIJT PL/\N 13Y YOIJH IJMBELL.I\ ASSOCI/\'l' I ON/BODY? 



21) WllA'I' /\HE THE co:;·r IMPLICA'rIONS OF YOUR PLAN ON THE PRODUCTS':' 

23) ARE YOU OF THE OPINION THAT CFCS SHOU[,D BE PHASED-OUT GRADUAL:::..Y 

24) 

BEFORE THE YEAH 2010 OR WAIT UNTIL THE YEAR 2010? PLEASE 

EXPJ\NTIATE YOUH VIEW. • •••••••••••••••••••••••••••••.•••.••••• 

DO ynt_! USF. POLYURETHANE FOAM FOR INSULl\'l'ION? IF YES, WHERE J)O YOU 

OBTAIN I'l' FHOH (COMPANY AND ADDRESS)? 

25) WHA'I' QUANTITY OF POLYURE'fHANE FOAM DO YOU USE PER UNIT OF THE 

DIFI-'EREN'l' '"l'YPES OF EQUIPMENT YOU MANUFACTURE/ ASSEMBLE/ INSTALL OR 

IMPOf<T? 

26) DO YC>U H/\VE ANY SALES OR SERVICE CENTERS OUTSIDE LAGOS? IF YES, 

c; [Vi': DETAIL~;. 

6 



I 

PART - B (QS-3) 

1) DOE~; YOUR COMPANY SERVICE REFRIGERA'l'ION AND AIR-CONDI7IONING 

EQUJ l'MEN'l'? ••••••••.••••• IF YES, WllA'l' TYPES OF SERVICES DO YOU 

REND EH? 

[ J l N-HOUSE SEIN lCE OF COMPJ\NY 'S EQUI PMEN'l' 

[)SERVICE OF EQUIPMENT OTHER THA!" COMPANY'S OWN 

~., [) ~OBJLE SERVICE UNITS 

2) 

[ i OTHERS (Specify) •••••••••••.•.••••••••••..•••••..•• 

WllAT CATEGORY OF EQUIPMENT DO YOU SERVIC!::? 

appropriate box(es). 

[ I DOMESTIC HEFRIGERATOR:..; ANIJ DEEi' FREEZERS 

Please tick the 

l l COMMEHCJAI. ANO INDU!::'.'l'IUAJ, R!:'.FHH;EHA'l'ORS (e.g. COLD STORES, 

HEFRIGERA'l'fo:D 1'RUCKS) 

[ I IJ''.:·ME.S'l'IC ANC COMMERCIAL AIRCONOITIONCRS 

[ J MOBILE c::m CAH) AiaCONOITIONEHS 

J) PJ.EJ\!;E GIVE 'l'llE l'ERCEt-i'l'AGE.'i OF THE DIFFERENT TYFES OF 

SERVlCE/REPAIRf.l CARJUED OU'l' BY Yotm FJ RM; 'l'IIE RATZ OF HECE/\HGlNG 

Wl TH HJ-:flUGERANT AND Tllf FREQUENCY OF EACH TYPE OF FAILU{E FOR 

'l'llE DTFFEREN'l' EQUIPMENT. 

(<'<) l>OMES'l'IC ImFRIGERA'l'ORS /\ND DEEP FHEEL.ERS 

====='-- ~-::=~====c=:;:=::=======;;:::=-"'--··----~--= 

TYPE PERCEN'r l.G f'.: HECIJl\HGING FREQC.:ENCY 

HA'l'i·: 
----if-------~-------·-- ---·-·----11 

I I.I~/\ J;/\G I': I_ I I 
~O=M=l'=·~~r··:_-; ;-~s~o_-h_'-_-1_~-/\=T=L=I ,;-r __ r::_,._~===-~==~-1,-~==r-_---·-

O'rll l·:l<t; (';pee i f y ) I 
1 ~: :: :~:~:~ :~: :~: :~_L=~~l~~--~~L J 

'/ 



( b) COMMERCI/\L AND INDUS'f!UAL REFHIGERA'fOHS 

'l'YPE PERCENT/\.GE RECHARGING 

RATE 

TOl'PING UP 
--
l~El\KAGE 

-

COMPRESSOR FJ\TLURE 

OTHER~ (Specify) L ............... 
. . . . . . . . . . . . . . . 

(c) DOME~iTIC 1\ND COMMEPCJ/\I. /\lHCONl>l'l'lONERS 

r.r=--=--==-·1 

---

'YPE 

t'i'Ol'PH"G_ 

~LEl\Kl\GE 
1-=.0M~~ESS 

I DTll EHS ( 

UP 

OR FAILURE 
--

~;pccify) 

........... 

. ~ . . . .. . . . . l::::::: 
- ··-

. 

PERCENTAGE RECfl/\RGING 

H/\TE 

+- i-
! 

-

I 
I 
I 

FREQUENCY 

FREQUENC"l 

_j 

8 



(d) MOBILE {OH CAR) AIHCONDI'l'IONEWi 

I 
··-

~ENT AGE 'l'YPE RECHARGING FREQUENCY 

l<l\'I'E 

TOPlING UP 

LEl.KJ\GE 

COMPIU:SSOR FA TT.mm 
,_ 

l:~l:IE~~: ~~~~~~ ~y) : : 

. 

4) WIIA'J' IS 'l'JIE PERCENT WASTAGE IN 'l'llE IU::CHARGING THE DU'FERENT 

'I'YPJ-::; O? EQUIPMLWf WI'l'II HEFIUGERANT::; SINCE 1990? 

{·l) DOMESTIC trnFIUGERA'l'OR~ AND DEEi' l"fd·J·:2EHS 

( b) COMMERC1 J\I. AND :;:NOUS'l'lUAL REFRTGERJ\'l'ORS 

(1:) llOME:iTJ(' /\ND COMMERCJJ\[, /\JHCONll['l'J(JNJms 

(d) rJOllrLE (01· CJ\H) J\IHCONDITIONJ-:H[i 



Sa) 

Sb) 

Sc) 

~·~ 

6) 

7) 

WHICH CHEMICALS DO YOU USE FOR LEAK TESTING? 

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

WHICH CHEMICALS DO YOU USE FOR FLUSHING? 
........................................... 

WHA'I' QUANTITY OF THESE CHEMICALS DO YOU USE: 

(i) FLUSHING 
......... 

(ii) LEAK TESTING 
............. 

WHAT ARE YOUR COMPANY'S PLANS 
PRO\;RAMME 

IN RESPONSE TO THE PHASE-OUT 
IN RESPECT OF SERVICING OLD EQUIPMENT? . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 

. . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ..................... . 

DOES YOUR ORGANISATION CARRY OUT ANY RECOVERY/RECYCLING OF 
REFRIGERAN'rs? GIVE DETAILS OF THE TIME IT STARTED' EQUIPMENT' AND 
QUANTITY RECOVERED PER YEAR. 

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