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SYNOPSIS 

Thia report presents the backaround analvais that is 
intended to facilitate the UNIDO Secretariat to advise the 
Governaents of Eavpt, Xenva and Niaeria to enable thea to 
launch an efficient systea of collection/recovery and 
recvclina of refriaerant aaaea and to develop reaional 
auidelinea for Africa aa a vhole. 

The report is preaented in f~ur voluaea. as described 
below : 

VOLUftE I EGYPT COUNTRY STUDY 
VOLUftE II i XENYA COUNTRY STUDY 
VOLUftE III NIGERIA COUNTRY STUDY 
VOLUftE IV REGIONAL GUIDELINES • DATA BAlfX 

Voluaes I. II • III are atructured siailarly aa under : 

The f~rst part deals vith a national econoaic audit 
on th• pattern of laport. deaand and utilisation of 
CFCs in each of the countries baaed on an extensive 
prlaary au~vey. The audits. In turn. provide an 
asao&aaent of the potential quantity of CFCs that can 
be recovered froa various aubaectora over the period 
alloved for coaplyina vlth the nontreal Protocol. 

The second part looka at various feasible technical 
options and an analysis of the techno-econoaic 
viability of aettlna up nation-vid• ayateas for 
recovery and recyclina alona vith calculations of the 
net national economic benefits for each country for 
iapleaentina such syateaa. 

The next part looks at the fraaevork required for 
iapleaentation, taklna into account the technical, 
econoaic, socio-political and leaialative 
environaenta in each of the countries. 

Voluae IV provides reaional auidelines for Africa aa a 
whole and the structure for a reaional policy aakina 
oriented data bank. Thia voluae revievs the analysis of 
the three countries on a coaparatlve basis to evolve a 
aenerall•ed set of auidelines that could be used for 
impleaentlna collection/recovery and recycllna proara••es 
tbrouahout Africa to strenathen environmental and 
Industrial policy and atrateay in th• reaion. 

Th• findinas of th• study indicate that aiven adequate 
financial support from multilateral aaenciea and with 
appropriate lealalation and institutional strenathenina 
for implementation, viable proar••••• for collection/ 
recovery and recyclina of refriaerant aases can be set up 
in each of th• project countries and policy auidelines 
can be established for Africa a. • vhole. 
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1.1 

CHAPTER - 1 

INTRODUCTION 

As a contribution to the efforts of the developina 
countries to meet the requirements of nontreal Protocol, 
UNIDO has embarked upon a project - US/RAF/90/173. The 
present study, which forms sub-proaraame 3 of the above 
project, has been entrusted to ftantec Consultants Pvt 
Ltd., India, by UNIDO vide letter dated 28th October, 1991 
for carryina out a "Techno-Economic Assessment of the 
Financial Viability of the Collection and Safe Di~posal of 
Refriaerant Gases and related materials in Africa". 

1.Z One of the objectives in the terms of reference was to 
develop a set of policy auidelines and an outline Gf a 
policy-making oriented data bank for Africa reaion as a 
whole. This volume addresses itself to this task and aims 
at providina countries in Africa an appreciation of the 
tasks and policy aspects relatina to introduction of a CFC 
recovery and recyclina proaramme. 

The volume is oraaniFed into the follo~ina chapters 

Chapter Z provides a comparative review of the three 
countries studied viz. Eaypt, Kenya and Niaeria, in order 
to brina into focus the characteristics which are common 
as we~l as those that are distinctive to each country. 
This provides a basis for devising aeneralised reaional 
policy auidelines as well as desian inputs for a reaional 
data bank. 

Chapter 3 sets out the auidelines in the followina 
policy makin& areas 

institutional framework/oraanisation buildina 

leaislation 

market measures 

financial support measures 

Chapter - 4 yrovides an 
system built up from 
providina inputs for 
reaional levels. 

outline of a reaional information 
enterprise level and aimed at 

policy makina at national and 

Chapter - 5 summarises the key policy iss~es involved in 
formulatina and implementing a CFC recovery and recyclin~ 
programme in countries of the African Region. 
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CHAPTER - 2 

COftPARISON OF THE COUNTRY CASE STUDIES 

2.1 COftPARISON OF COUNTRY CASE STUDIES 

In order to develop a aeneraliae~ aet of technical, 
econoaic and leaialative auidelinea for Africa aa a whole 
it would be useful to first undertake a coaparative review 
of the countries studied to brina into focus the 
characteristics that are coaaon to these c,untries as well 
as those that are distinctive to each and which have an 
iapact on the recoaaendations. 

2.2 The per capita consuaption of CFCs in the three project 
countries in 1991 was 33.7 aas, 4.15 a•s and 8.5 a•s in 
Eaypt, Kenr• and Niaeria respectively (population for 199J 
estimated on the basis of 1989 f iaurea • projected aro~th 
rate). 

2.3 Table - 2.1 preaents soae economic indicators of the three 
project countries for the year 1989 (the latest year for 
which authenticated data for all three countries was 
available). 

TABLE - 2.1 

COftPARATIVE ECONOftIC INDICATORS (1989) 
----------------------------------------------------------
PARMETER EGYPT KENYA NIGERIA 
-------------------------------------------- -------------
Area (ftn Sq.Ka) 
Population (ftn) 
% Urban 
% Rural 
Population 
Growth % 
GDP (ftn US$)* 
Contribution• 
to GDP by 
Industry (i) 
Per Capita• 
GDP USS 
GDP Grovth \ * 
over previous yr. 
Un•mploraent % 
Balance of 
payments 
Trade Deficit 
(ftn USS) 
Inflation Rate 

1.00 
54.76 

44\ 
56% 

2.6\ 

71,876 
17% 

1,403 

5.3\ 

N.A. 
(-)4,851 

13\ 

0.58 
.ZJ.20 
17.6% 
82.4% 

3.1% 

8,521 
11% 

368 

1.5\ 

N.A. 
(+) 67.2 

10.5\ 

0.92 
109.00 

15% 
85% 

2.6% 

16,441 
4t 

157 

4\ 

4.2\ 
N.A. 

----------------------------------------------------------
• Source : UN National Accounts Statistics, 1989 
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Of the three countries. Eaypt ranks above the others in 
terms of per capit• GDP and industrialisation. 
Sianificantly, it also has very larae urban populatior.. In 
absolute teras the level of industrial development in all 
countries is quite lov (in comparison to developed 
countries). 

In the last tvo years all these countries have been facin& 
hiah inflation. slowdovn in econoaic activity. an adverse 
balance of payments situation and erosion in their 
currency exchanae rates. Uith the limited manufacturin& 
infrastructure and dependence on imports there is a need 
in all the countries to conserve foreian exchanae vherever 
feasible without affectin& investment or industrial 
activity. This is a scenario. possibly common to all of 
the countries of Africa vith the exception of. perhaps, 
South Africa. 

Guidelines for extension of the system 
recyclina proposed in volumes I, II and 
for Eayp:, Kenya and Ni4eria, to 
countries of Africa can be devised from 
and its analysis. 

for recovery and 
III ot this report 
other developina 
the data collected 

2.4 Table 2.2 provides a comparative overview of the 
Refriaeration and Airconditionina sector in the three 
proje~t countries. 

TABLE - 2.2 

COMPARATIVE OVERVIEU OF THE REFRIG~RATION & A/C SECTOR 
(All fiaures relate to 1991) 

----------------------------------------------------------
PARAMETERS EGYPT KENYA NIGERIA 
------------------------------- ------------ -------------
Production of 
equipment usina 
CFCs (includin£ 
imports, if any) 

* Domestic 
Refriaerators 

* Units for 
Commercial & 
Industrial 
Refriaeration 

11 Domestic & 
Commercial Air 
Conditioners 

11 Mobile Air
Conditioners 

300,000 

9,160 

20 

10,000 

J 

20,000 115,000 

15,260 23 

Nealiaible Nealiaible 

1,500 34,000 



Table - 2.2 (Contd.) 
----------------------------------------------------------
PARAftETERS 

Population and 
Projected 
Growth t 

I 
I 
I 
I 
I 

Doaeatic I 
Refria.aratora I 
co-ercial I 
Refriaeration I 
Doaeatic • I 
Co-ercial Air 
conditioners 
ftobile Air
condltionera 

Total CFC con- . 
auaption (llT) 

By sub-sector(llT) 

Domestic 
Refriaerators 
co-erclal 
Refri"eration 
Domestic 6 
Commercial 
airc:ondi
tionina 
ftobile Air
condition<trs 

Recharae re~ui
reaent of CFCs 

By a1ub-sec:tor 
(ftT) 

Domestic 
Refriaer
atore 
Co11•ei-cial 
Ref;-ia•
i-at ion 
Domestic • 
Co•••i-cial 
aircondi
tionina 
ftobile Aii-
condl-
ti oner a 

EGYPT 

6,686,000 
(5\) 

112,000 
(4\! 

200 
(5\) 

780 

585 

75 

31 

89 

368 

255 

16 

20 

11 

4 

KENYA 

335,000 
(3.5\) 

176,600 
(5\) 

Neali&ible 

9,500 
(6\) 

95.4 

31.2 

57.7 

6.5 

43.4 

14.7 

26.7 

Neal iail: l • 

2.0 

NIGERIA 

1,646,000 
(4. 5\) 

1,400 
(1\) 

30 

728,000 
(3.5\) 

543 

138.3 

10.0 

12 

382.7 

410 

52.5 

3.3 

12.0 

342.2 



PARAnETERS 

Recharaina requi-1 
reaent (a• \ of I 
total CFC conaum-1 
pt ion I 

EGY!'T 

47% 

Table - 2.2 (Contd.) 

KENYA NIGERIA 

45.5% 75.5% 

The situation in Niaeria is soaevhat different in 
coaparison to the other project countries. aainly because 
of the very larae proportion of airconditioned cars and 
low nuaber of refriaerators. The larae 9opulation of 
airconditioned cars are the result of the oil booa Nlaeria 
had in the last decade. ftost African countries are aore 
likely to be 3oaevhere in-between Eaypt and Kenya in teras 
of developaent transition. The recharaina deaand for CFCs 
via-&-vis total CFC consuaption can therefore be expected 
to be around 45% to 50\ as in the case of Eaypt and Kenya 
rather than 75\ as in the case of Niaeria (in Niaeria. if 
the iapact of car airconditioners ia not considered. this 
ratio comes to about 47 to 48\ and this is aore 
representative). 

2.5 Table-2.3 presents a c~11parative study of the diaensiona 
of the recovery and r~cyclina proaramme envisaaed for the 
thL·ee countries. 

TABLE - 2.3 

CFC RECOVERY AND RECYCLING - A COftPARATIVE ANALYSIS 

PJRAftETERS 

CFC consumption 
by sub-sector 
cumulative for 
1993-2010 (ftT) 

Domestic 
Frida•• 
Commercial • 
Industrial 
iefria~ration 

Commercial Air 
Conditionina 
rlobile Air
Conditionera 

EGYPT 

5876.2 

309 

412 

1102 

KENYA NIGERIA 

278.2 923 

490.8 79 

90 

60.7 2826.2 



Table - 2.3 (Contd.) 
----------------------------------------------------------
PARAnETERS ~GYPT KENYA NIGERJA 
----------------------------------------------------------

I 
Total cuaulative I /699.2 
Consuaption (ftT) I 

I 
Cuaulative total I 6131 
recharaina I 
requireaent froa I 
1993 to 2010 CftT)I 

- as a \ total 79.6\ 
consuaption 

nax. CFC Recove
rable by sub
sector froa 
1993 to 2010 (ftT) 

Doaestic 
Frida•• 
Coaaercia!. 6 
Industrial 
Refriaeration 
Comaerci..Al Air 
Conditionin& 
ftobile Air
Condi tioners 

Total 

Practically 
recoverable quan
tity from 
1993 to 2010 (ftT) 

- as a % of total 
consumption 

- •• a \ of 
recharaina 
requireaent 

Type of service 
set up in each 
sub-sector 

Do•••tic 
Frida•• 

3084 

133 

46 

566 

3829 

1764 

22.9% 

28.8% 

Small repair 
aaencles 

6 

829.7 

727.4 

87.7% 

145 

233.S 

26 

404.5 

253 

30.4% 

34.7\ 

nanufactur
ers' servi
ctr deptt. 
plus •iJlall 
aaencies 

3918.2 

3339 

85.2% 

422.1 

23.4 

17.1 

1005.7 

1468.3 

817 

20.8% 

24.4% 

nanuf actur
er~· service 
deptt. i-lus 
saall aaen
cie• 



PARMETERS 

Coa&ercial ar 
Industrial 
refriaerators 

ftobile Air
condi tioners 

Costs: (in US.S) 

Project Cost 

• Recovery 
only 

• Recyclina 

Operation.al 
cost per ka 

• Recovery 
only 

* Recyclina 

Number of 
ventures 
proposed 

* Recovery 
only 

* Recyclina 

Break-even quan
tity oi CFC for 
enterprise 

Recovery 

Recyclina 

Total Project 
Investment(inUSS) 

Averaae annual 
valu• of CFC 
saved (in US$) 

I 
I 
I 
I 

EGYPT 

I 
I ftanuf acture-
1 rs service 
I network 
I 
I Garaaes of 
I various 
I sizes 
I 
I 
I 
I 

1352 

3224 

0.92 

4.10 

100 

12 

209 Ka 

1439 Ka 

173.888 

215.606 

Table - 2.3 (Contd.) 

KENYA NIGERIA 

ftanufactur-1 ftanufactur
ers• servi- era• servic~ 
ce deptt. deptt. 

Bia Garaaes of 
aaencies various 

sizes 

1366 1352 

3244 3223 

1.04 C.92 

5.82 4. 47 

40 150 

5 10 

145 Ka 205 Ka 

1013 Ka 1306 Ka 

70,860 235.030 

35,159 100.889 

The maximum quantity of CFC recoverable in 
project countries over the period 1993-2010 
Eaypt has the laraest quantity of over 3800 ftT 
has the lowest of approximately 426 nr. 

the three 
shows that 
vhil e Kenya 
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In Eaypt it is seen that the laraest sub-sector i.e. 
domestic refriaerators and deep freezerc is mainly 
serviced by a widely dispersed 'unoraanised' sector of 
small repair workshops, whereas in Kenya and Niaeria these 
equipment are also serviced by the after sales service 
network of the manufacturers. 

Commercial and industrial refriaeration equipment in all 
cases is invariably serviced ~Y the manufacturer/supplier/ 
user of equipment. 

Mobile Airconditionina units i.e. car airconditioners are 
serviced by the larae established automobile workshops of 
the importers/assemblers of foreian cars in Kenya. In 
Egypt and Nigecia, which are more industrialised, there 
are many smaller aaraaes undertakina this activity. 

A comparison of the project cost and operatina costs of 
recovery and of recycling ventures in each of the 
countries shows project cost to be more or less equal 
(since thP. major component of this cost is equipment on 
which duty has been assumed to be waived). Operatina 
co&ts are hiahest in Kenya followed by Niaeria and Eaypt. 
However, the break even point for recovery and recyclina 
ventures in Kenya is the lowest due to the hiah sellina 
price of CFCs. 

The averaae value of CFC saved on an annual basis in 
relation to the total investment is highest in Eaypt and 
lowest in Niaeria which is laraely a reflection of the 
practical feasibility of recovering CFCs in these 
countries especially Niaeria with its poor infrastructure 
and wide dispersion of consumption points. 

2.6 CONSIDERATIONS FOR InPLEMENTATION 

Table - 2.4 presents the major issues for consideration in 
impl£mentation of a recovery and recyclina proaramme in 
the three project countries. 

TABLE - 2.4 

nAJOR ISSUES FOR CONSIDERATION IN InPLEnENTING A 
RECOVERY AND RECYCLING PROGRAnnE 

PARAMETERS EGYPT KENYA NIGERIA 

I 
TECHNICAL I 

I 
Present practices! No codes of No codes of I No codes of 
£or maintenance 61 practice. practice. I practice. 
servicina I Maintenance CFCs used I CFCs used 

I in the lara-1 £or £lush- I £or £lushina, 

8 



Table - 2.4 (Contd.) 
----------------------------------------------------------
PARAnETERS 

Availability of 
equipment for re
covery/r-ecycl ina 

Technical capabi
lity for opera
tina a r-ecovery 6 
recyclina unit 

Loaistics of 
collection 

Impact of 
compliance with 
the r1ontreal 
Pr-otocol 

I111pact of 
alter-natives 
like aubatitutes 

EGYPT 

est sector. I 
i.e.doaesticl 
fridaes ia I 
by s•all I 
aaenr.ies.CFCI 
used for- I 
flushina I 

I 
Vould have I 
to be impor
ted 

General 
technical 
awareness 
hiah but 
tr-ainina 
still re
quirttd at 
operatina 
level. 

Recycllna 
aaenciea 
would have 
to take the 
initiative 
to collect 
plastic baas 
from small 
aaenciea 
since domes
tic fridaea 
is the lar
aest sub
sector 

No impact on 
compliance 
althouah 
CFC demand 
reduce• 

Even vith 
chanae over 
aeeumed to 
start by 
1993 in car 

KENYA 

ina in sia
ni f icant 
quantities 

Uould have 
to be 
iaported 

Technical 
capability 
exists in 
pockets 
which would 
take up the 
pr-oaramme. 

Consumption 
centr-ee 
fair-ly loc
alised; 
therefore 
loaistics 
not a major 
impediment 

Enables 
compliance 
between 
2005 and 
2007 

Even with 
chana• over 
asaumed to 
atart by 
1995 in 

alrcondit- care and 
loners, 1995 domestic 

9 

NIGERIA 

ftaintenance 
very poor
eapec ial l y 
in aobile 
aircondi
tionina 

Uould requ
ire to be 
iaported 

ftoderate 
technical 
capability 
exists.Trai
nina inputs 
required. 

Consumption 
centres 
hiahly dis
persed. Poor 
inf rastruct
ur-e which 
will have an 
impact on 
collection 
from domes
tic fridaes. 

Enables com
pliance in 
2007 

Even with 
chanae over
•••u11ed to 
etart by 
1995 in Do
meatic fri
dae• and 



Table - 2.4 (Contd.) 

----------------------------------------------------------
PARAnETERS EGYPT ICENYA NIGERIA 

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

ECONOftlC 

Factors affectina 
venture viability 

INSTITUTIONAL 

Price support 
mechanisms 

Oraanieation for 
Coordinatina 
and i11ple11entina 
the total 
proaramae 

in Doaeatic I 
fridaea aia-1 
nificant CFCI 
-12 baaed I 
population I 
exists for I 
recharaina I 

I 
I 
I 

Quant it f.ea I 
of CFCs thatl 
are actually! 
collected 
in baas; 
subsidy for 
investment, 
CFC pricina 

Leaislation 
required to 
ensure that 
aaencies 
recover CFCs 
and CFC 
suppliers 
buy back re
covered CFC 

Thouah EEAA 
exists,there 
is no dedi
cated oraa
niaation 
with staff 
adequately 
trained in 
this area to 
11anaae the 
pi-oara1111e. 

10 

fridaea 
siani ficant 
CFC-12 
baaed 
population 
exists for 
recharaina 

Quantity of 
CFC availa-
ble per 
venture too 
aaall. 
Subsidy for 
inveataent, 
CFC pricina 

Since 
quantities 
are very 
small the 
institutio
nal const
raints are 
not so 
critical 

NES' pres
ent scale 
of activit
ies not 
aianif icant 
in respect 
of CFCs 
with dedi
cated ataf f 
and traini
na required 

cars aiani-
ficant CFC-
12 baaed 
population 
exists for 
recharaina 

Subsidy £or 
lnvestaent, 
CFC pricina 

Leaislation 
• Governaent 
interaction 
would have 
limited 
effective
ness, proara11 
would have 
to be aarket 
di-iven. 

Thouah FEPA 
has a aan
dat e to 
ovei-see all 
environme
ntal acti
vities 
includina 
CFCs, it 
lacks sepa
rate t.~ai

ned staff 
for this 
pr oar a••• 



PARAnETERS 

Infrastructure 
for aonitorina • 
control 

EGYPT 

Uhil11t sys
teas for 
reportina 
do not exi
st, no aajorl 
resistance, I 
envisaaed I 
in iapl<&- I 
aentation I 

Table - 2.4 (Contd.) 

KENYA 

Uhile ays
teas for 
reportina 
do not exi-1 
at,!lo aajorl 
resistance, I 
envisaaed I 
in iaple- I 
aentation I 

NIGERIA 

Past record 
of leaisla
tion enf or
ceaent not 
very encour
aaina 

The technical considerations are alaost identical for the 
countries despite diff erencea in econoaic terms and levels 
of CFC consumption. 

ftaintenance- practices are uniformly poor in all the 
countries, leadina to lover equipaent life and areater CFC 
consuaption. 

CFCs are invariably used for flushina and leak detection 
requireme~ts which in many cases is more than the charae 
and is not recovered. 

The awareness abou! recovery and recyclina systeas is 
virtually non-existent. 

The equipment would require to be imported in all three 
countries. The total requirement would not be sufficient 
tu warrant settina up manufacture ~ithin the country. 

Uhile technical capability exists to operate the proposed 
recovery and recyclina equipment in many seaaents. there 
ls a need for formal trainina inputs to be provided to 
persona in the trade. Loaistics of collection would be 
laraely an iasue where CFC is to be collected from 
domestic refri~eratora usina plastic baas. 

This would be felt particularly for a country like Niaeria 
where the population is spread out. 

Another iaaue ia the impact of 
substitutes. 

alternatives like 

Since all countries rely on collaborators from developed 
countriea for compressor deaian and manufacture, chanae 
over to non CFC baaed equipment could take place fairly 
aoon. Even aaaumina an early chanae over, there vould be a 
larae population of CFC baaed equipment requirina 
aervicina. 
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2.7 

Economic 
all the 

viability of recovery and recyclina ventures 
three countries is continaent on 

in 

a) the investaent beina subsi~ised 
b) quantity of CFCs practicall~ recoverable 

In Niaeria. particularly. the 'profitability• would have 
to be deaonstrated for recovery and recyclina ventures to 
take off. In teras of institutional aechanisas the key 
issues would be to ensure that the collection • recovery 
systems are actually used by the concerned aaencies; that 
the purchase of collected CFC (in baas and from recovery 
units) takes place; and the purchase is at prices which 
would be equitable and represent an econoaic aain to each 
unit in the chain. 

In all the countries the present institutional framework 
is not ready for impleaentina a CFC recyclina proaramme. 
Therefore. institutional strenathenina is an area which 
requires attention in all the countries. 

In terms of a leaislative framework the extent of 
environmental leaislation and scope in the three countries 
is still very limited. The enforcement machinery does not 
seem to be particularly strona especially in Niaeria and 
Kenya. 

Lastly. public awareness about the effects of CFCs on the 
ozone layer. the need to restrict their use, as well as 
the knowledae that recovery and recyclin& can be viable, 
is poor in all the three countries. perhaps Eaypt havin~ a 
hi&her level of awar~ness. 

Table 
made for 

2.5 summarises some of the key 
the three countries in Volumes 

recommendations 
I. II 6 III 

respectively. 

TABLE - 2.5 

RECOMMENDATIONS MADE FOR SUCCESSFUL 
IMPLEMENTATION OF A RECOVERY AND RECYCLING PROGRAMME 

- A COftPAR°ISON 
-------------------------------------------- -------------
PARAMETERS EGYPT KENYA NIGERIA 

-------------------------------------------- -------------
TECHNICAL 

Priority for 
sub-sectors 
(on the basis of 
proportion of 
recoverable CFC 
available and 

I 
I 
I 

Collection I Collection 
from domest-1 from domes
ic fridaes I tic fridaes 
uaina plaa- I and commer
tic baas I cial refr
ahould be I iaeration 

12 

Recovery 
from car 
air-condi
tioners 
usina reco
very equip-



Table - 2.5 (Contd.) 
----------------------------------------------------------
PARAftETERS EGYPT KENYA NIGERIA 
----------------------------------------------------------
ease and practi
cability of 
iaplementation) 

FINANCIAL 

INSTITUTIONAL 
STRENGTHENING 

accorded 
first prio
rity aaona 
sub-sector•; I 
followed by I 
recovery I 
fro• car airl 
conditioners I 
usina porta-1 
ble recoveryl 
equipaent I 

I 
Suppl-v baas I 
free of I 
cost;eliain-1 
ate duty on I 
recover¥ and 
recyclina 
equipaent; 
increase 
duty on CFCs 

Have EEAA 
create a 
separate 
wina to ac
tively ini
tiate and 
monitor var
ious aspects 
of CFC Reco
ver-v • Recv
c l ina proar
amme with 
the help of 
manufactu
rers. 

This body 
would 
oversee va
r i oua aspe
cts inclu
dina 
- creation 

of atan-

13 

accordec. 
equal 
priorit-v 

Supply baas 
free of 
cost;eliai
nate duty 
on CFC re
lated equi
paent; 
increase 
dut-v on 
CFCs 

NES to con
stitute a 
separate 
section 
which would 
collaborate 
with aanu
facturers 
and aaso-
c ia t lons to 
initiate 
and monitor 
various as
pects of 
recyclina 
proaramme. 

This sect
ion would 
oversee va
r ioua aspe
cts inclu
dina 
- creation 

of atan-

aent aiven 
aaxiaua 
priorit-v; 
followed bv 
collection 
froa doae
stic fridaes 
usina plas
tic baas. 

Supply baas 
free of 
cost;elimi
nate duty 
on CFC re
lated equi-
paent; 
increase 
dut-v on 
CFCs 

FEPA to 
create a 
special dep
artment with 
sub-divi
sions at 
various lo
cations in 
the countrv 
which would 
initiate and 
coordinate 
implementa
tion as well 
as monitor 
the launch of 
the proaram 
across the 
country. 
Thia depart
ment would 
oversee va
rious aspe
cts with the 
help of man-



Table - 2.5 (Contd.) 

PARAllETERS EGYPT XEHYA NIGERIA 

I I 
I darda • darda • I ufacturera• 
I apecifi- apecif i- I aaaociation. 
I cation• cation• I These aapec-
I for CFC a for CFC a I ts would 

' and equi- and equi-1 include : 
I paent paent I - creation 

prowidina - providinal of atanda-
technical technical I rds6apeci-
inputs input a I fication 
throuah throuah I cation• 
trainina trainina I for CFCs 
peraonnel personnel I an.: equi-

- c:ertifi- - certifi- I paent 
cation cation I providina 
and acer- and acer-I technical 
editation editation lnputa 
of of throuah 
persona/ persona/ trainlna 
enterpr- enterpr- personnel 
is ea iaes certifi-

- oraaniae - oraaniae cation and 
deaonstr- deaonatr- accredit&-
at ion cen- at ion ce- ti on of 
ters at nters at peraona/ 
various various ente1·pr iaea 
points points - oraanise 

- publicity - public.ity deaonstr-
- interven- - interven-1 at ion cen-

tion. if tion. if I tera at 
required, required, I various 
in enfor- in enfor-1 point• 
c:ina le- cina le- I - publicity 
aialation aialationl - interven-

- overall - Exaaininal ti on. if 
proaraaae the ti•- required, 
aonitor- ina and in en for-
Ina thr- feasibil- cina le-
ouah ln- ity of ala lat ion 
f oraation aettina - overall 
col lee- up a CFC pr oar a••• 
ti on and bank. aonitorina 
co-ordi- - overall throuah 
nation proaraaae inf oraat-

aonitor- ion col le-
Ina thr- ct ion and 
ouah in- co-ordi-
f oraation nation 
col lee-

14 



Table~~ (Contd.) 
----------------------------------------------------------
PARAJIETERS EGYPT KENYA NIGERIA 
----------------------------------------------------------

LEGISLATIVE 
ftEASURES 

Enact Leaia
lat ion on 

- code of 
practices 
includlna 
obliaation 
to inst
all recov
ery equi
paent by 
accredi
ted serv
ice 
aaenciea 
and aajor 
equipaent 
aanufact
urers 

- Proper 
use of 
CFC incl
udina 
obliaat
ion to 
collect/ 
recover 
CFCs by 
service 
aaencies 
and the 
aaae to be 
bouaht by 
CFC supp-
1 i ..:•a 

- Sale and 
purchase 
of CFC 
includina 
aaint
alnina 
proper 
record of 
sale and 
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I 
tlon and I 
co-ordi- I 
nation I 

I 
Enact Leal-I 
slation on: I 

I 
- code of I 

practices I 
includinal 
obliaati-1 
on to in-I 
stall re-I 
covery I 
equipment I 
by accre-1 
di ted ae-1 
rvice i 
aaencies I 
and aajorl 
equipaent 
aanufact
urera 

- Proper 
use of 
CFCs inc-
1 udina 
obliaat
ion to 
collect/ 
recover 
CFCa by 
service 
aaenciea 
and the 
aaae to 
be bouaht 
by CFC 
auppliei-a 

- Sale and 
purchaae 
of CFC 
lncludina 
aa.lnt
ainina 
pi-op er 
r.ocord of 
aalo and 

Enact L~aia-
1 at ion on 

- code of 
practices 
includina 
obliaation 
to lnat-
al l t·e..:ycl
ina equi
paent by 
accredi
ted serv
ice 
aaenciea 
and aajor 
equipaent 
aanuf act
urers 

- Proper 
use of 
CFCs inc!
udina 
obliaat
ion to 
collect/ 
i-ecover 
CFCa by 
aervice 
aaencles 
and the 
aaae to be 
bouaht 
by CFC 
auppl.lera 

- Sale and 
purchaae 
of CFC 
includina 
•aint
aln.lna 
proper 
record of 
aalo and 



Table - 2.5 (Contd.) 
----------------------------------------------------------
PARAJIETERS EGYPT ICENYA NIGERIA 
----------------------------------------------------------

I 
purchase I purchase I purchase 
of CFCs I of CFCs : I of CFCs 
vi rain I vi rain I vi rain 
and I and re- I and 
recovered. I covered. I recovered. 

----------------------------------------------------------
It aay be seen froa the abo·~• table that other than the 
choice of •ub-aect~r in teraa of priority for action, the 
steps proposed are alaoat identical for the three 
countries in the area of financial •upport, and creatina 
an institutional & leaialative fraaework. 
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CHAPTER - 3 

REGIONAL POLICY GUIDELINES FOR AFRICA AS A UROLE 

3.1 This Chapter deals with the auidelines for successful 
introduction of a systea fo~ coll~ction. recylina and/or 
safe dieposal of refriaerant aases. refriaerant insulation 
and related CFC based products in Africa as a whole. 

3.2 

The aain focus is on refriaerant aases as the viability of 
collection. recyclina or disposal of other aaterials like 
insulation is still not established even for developed 
econoaies. 

The auidelines are derived froa the analysis of the three 
country case studies presented in Voluaes I to III and by 
viewina the broad contours of ~ountries in the African 
reaion. 

It aust be also aentioned at the ou~set that these 
auidelines are not intended to be a prescription for any 
country or set of countries. Rather the intention is to 
enable different countries to view at a alance the packaae 
of policy aeasures that would be relevant for them in the 
process of iaplementina a system for recovery and 
recyclina of refriaerant aasP.s. 

The auidelines 
Institutional. 
measures. 

are discussed under the broad 
Leaislative, ftarket Based 6 

areas of 
Financial 

3.2.1 Institutional Guidelines 

The institutional area is a key aspect which £ncompasses 
the oraanisational and the institutional fraaevork within 
a country for initiatina. implementlna and monitorina the 
CFC recovery and recyclina proaramme in the country. 

The requirements for successfully manaaina such a 

proaramme are 

to have an identi!ied aaency for proaramme plannina 
and implementation whose tasks would include 

• formulatina the proaramme objective~ 

• 

• 

identlfyina proaramme tasks, 
schedules and milestones 

implementation 

coordinatina 
aovernment, 
aaencies 

17 
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to have technical capability and resources for 

oraanisina deaonstration of recyclina equipaent 

coordinatina technical awareness and trainina 
proaraames 

advisina on trainina and codes of practice 

providina other technical support 

Uhile a few African countries have established 
environaental ministries. some countries have enlaraed the 
portfolio of existin& ainistries to include responsibility 
for environment. Further. soae countries have created 
environaental advisory bodies placed und6r one of the 
sectoral ministries or the centre while other countries 
have environmental committees placed directly under 
central plannin& authorities. These aaencies have in many 
cases been constituted quite recently and except in some 
cases. have not taken major initiatives in environmental 
issues. 

Also. only a third of the countries have till date 
ratified the nontreal Protocol and thus in most countries 
there is still no institutional framework for takin& steps 
for reducina CFC consumption. particularly throuah a 
national recyclina system. 

Given the above scenario. the institutional auidelines 
would include the followina. 

l. Identify or create a department within the 
environment ministry or any other relevant body to 
act as a ·nodal aaer~y· for implementin& the 
recovery/recyclin& proaramme on a national basis. 

The activities of this CFC nodal aaency would cover 
plannina & policy makina. technical and coordination 
aspects. 

a. Planning & Policy Makin& 

The followin& activities would be covered within 
this area -

collection and compilation of data on CFC 
con"umption. recovery and recyclin& as 
outlined in the reaional data bank (chapter 
- 4). 

identification of sub-sectors for 
initiatina national recovery and recyclina 
activities and for~ulation of a proaramme 
for recovery and recyclina. 
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foraulation of policies relatin& to 
le&islative, aa~ket 3nd financial support 
at the venture as well as industry level 
aeasures in order to successfully implement 
the national proeraaae for recovery and 
recyclina. 

b. Technical Aspects 

These would be cover inter alia the followin& 

evaluation of current practices in use of 
CFCs & servicina of CFC equipment 

development of codes of practice for 
C~Cs durin& assembly/manufacture 
servicina of airconditionina 
refriaeration equipment. 

use of 
and 

& 

trainin& of aa~ufacturina 
personnel in conservation, 
recyclin& methods/equipment. 

and servicina 
recovery and 

propaaation/demonstration of CFC recovery 
& recyclina methods and equipment 

certification/accreditation 
service aaencies/mechanics 

of trained 

evaluation of equipment 
recovery and recyclina and 
of the same 

suitable for 
standardisation 

technical appraisal of venture 
projects for recovery and recyclina 

level 

interaction with industry on various issues 
and providina appropriate advice for 
technical improvement. 

c. Co-ordination with other aaencies 

To formulate proarammes and liaise with 
aaencies for fundina and implementation. 
aaencies would include : 

other 
Other 

other national aaencies such as aovern~ent 
departments/ministries and relev"nt 
national industry assoclati?ns/bodies 

representatives of air conditionina & 
refriaeration industry/ser~icti aaencies 

nodal CFC aaencies of ~ther African 
countries 
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I 

international a&encies such as UN a&encies. 
Uorld Bank etc. 

This re&ional policy makin& framework has been 
schematically depicted in Fi&ure - 3.1. 

FIGURE - 3.1 

REGIONAL POLICY nAKING FRAftEUORK 

I CFC vnna.r ACu-.. n1c 1 

I 
I I 

CO-ORDINATIO;-i POLICY • P~ING~ TECHNICAL 
• ftnNITORING 

INTERNATIONAL CFC DATA-
- AGENCIES - BASE - STANDARDS/CODES 

OF PRACTICE 

NATIONAL 
- AGENCIES LEGISLAT- - CERTIFICATION/ 

- IVE ACCREDITATION 
MECHANISM 

INDUSTRY/SER-- VIC[ AGENCIES - TRAINING & 
FINANCIAL DEVELOPMENT 

- SUPPORT 

- PROMCTIO"I/ 
MARKET DEMONSTRATION - MEASURES 

- PROJECT 
APPRAISAL 

- EQUIPMENT 
SELECTION 

- TECHNICAL I ADVICE 

I 

NATIONAL PROGRAftJ'IE 
FOR CFC RECOVEP.Y • 

R~CYCLUlr.: 

20 



J.2.2 Le£islative Guidelines 

The area of leeislative measures is of si&nificance in the 
context of recovery and recyclin& because of the fvll?win& 
reasons. 

Majority of the African countries. 
countries of the developina world. 
environmental leaislation. 

like most other 
hardly have any 

Even amona the project area countries, E~ypt. which has a 
hi&h dearee of consciousness about the environmental 
issues relating to CFC, had only as recently as 1989 
issued a Hinist~rial decree banain& the use of CFCs in 
aerosols from 1991. Uhile it is not known how successful 
the compliance with the ban has been. it hi&hliahts the 
second point that environmental leaislation usually needs 
to work in conjunction with economic incentives which is 
one of the reasons why in many countries it has been 
possible to substitute CFCs by LPG in aerosols. 

In the context of recovery and recyclin~ of 
Kases, the country case studies have 
substantial economic incentives are requir~d 
recovery and recyclin& systems viable. 

refri&erant 
shown that 

for makin& 

Thus any auidelines for le&islation in other African 
countries must take this into account. 

On the other hand, &iven that most African countries, 
includina the project area countries, are wholly dependent 
on imports for CFC, the possible savin&s in foreian 
exchanae would be positive factor in supportin& 
le&islative measures. Additionally with more and more 
countries beina aware of environmental issues and 
ratifyin& the Montreal Protocol, the climate is movin& to 
one where certain leaislations could be made effective. 

Lastly, the experiences of many developed 
relation to leaislations on CFC consumption 
be drawn upon, on a case to case basis, by 
in the African reaion. 

countries in 
and usaaes can 
the countries 

Guidelines in the area of leaislation would 2uaaest 
enactment of suitable laws 1n respect of the follo~·ina : 

a) Supply of CFCs 

This would &nsure that importers maintain and make 
available data on CFC imports and CFC salea 
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Further leaislation could be enacted to ensure 

obliaation 
recyclin& 

to buy back recovered CFC 

installation of recyclina equipment 

b) Usaae of CFCs 

This would include 

for 

definin& standards for CFC handlina in equipment 
manufacture and servicina 

accreditation of aaencies based 
compliance with standards 

on 

limitin& use of CFCs to accredited users 

installation of recovery equipment 

their 

Fro~ the example of the project area countries it can be 
seen that larae auto-aaraaes servicina mobile 
airconditioners and manufacturers servicine refrieerators 
can be asked to install recovery machines. 

Appendices - 3.1 to 3.5 of this report list~ examples of 
leaislation in other countries in this context. 

It may be reiterated, however, that the above auidelines 
for leaislation must be part of a total pa~kaae 
encompassine all areas viz institutional, market and 
financial support. 

3.2.3 Guidelines for MarkP.t Measures 

These measures typically are interventions 
Government in pricina and in the distribution of 
recovered as well as re~ycled ~FCs. 

by the 
virain, 

The three coun~ry case studies brin& out some of 
characteristics of CFC supply and usaae which could 
be mirrored to some ex1.ent by most African countries. 

For a start, all the project area countries import 
entire requirement of CFCs. 

the 
well 

tneir 

The manufacture of equipment in the project area countries 
in all sub-Rectors, vlz domestic refriaerators; commercial 
and industrial refriaeration; commercial airconditionina 
and mobild airconditlonina is limited to aasembly. The 
compressors are invariably imported. 
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we would 
African 
Africa. 

expect 
countries 

the situation to be 
with the exception 

similar 
perhaps 

in 
of 

most 
South 

This has the followina implications on the consumption of 
CFCs for refriaeration and airconditionina. 

a) Uith the chanae over by developed countries to 
equipment based on substitutes with zero or near zero 
ODP. these countries are also expected to chanae 
over to similar equipment with perhaps a laa of 2 to 
3 years. 

Thus the major consumption of CFCs is likely to be 
from the recharaing requirement of existing CFC based 
equipment. 

b) The consumption pattern of CFCs by sub-sector is also 
likely to follow the trend in the project countries. 

Domestic refriaeration would be predominant where 
urbanization and climatic conditions require 
refriaeration. 

Commercial refriaeration is lixely to account for 
substantial consumption in the countries where meat 
or other food processina is a major industry and. 
finally. mobile airconditioners would account for a 
sizeable proportion of consumption where the 
population of cars and the climatic conditions 
influence such use. 

c) The servicina activity in the countries in the 
African reaion is expected to correspond to what was 
observed in the project area countries. nore 
industrialization and areater urbanization is likely 
to result in more service aaencies in the unoraanised 
private sector. The smaller countries with few urban 
centers are more likely to have greater proportion of 
servicina undertaken by manufacturers• service 
centers. 

Uith these features in view the policy measures.that could 
be set out for the Reaion in this area. could comprise one 
or more of those listed below. 

1. 

2. 

Interv9ne with leaislation to raise prices of 
CFCs by imposina hiaher import duties. This 

vi rain 
would 

have the effect of makina it attractive to recover 
CFC as that would be remunerative. 

lmpOS$ 
import 

quotas on import of CFCs to curb the 
and therefore consumption of CFCs. 
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quotas could be in the fora of tradeable peraits sold 
to the present iaporters. 

3. In soae countries the aovernaenta aay have to 
consider intervention to facilitate physical flow and 
trade of recovered CFCs by initiatina a CFC exchanae 
or bank. This could be done by aettin& up a central 
recyclina centre. 

4. Take initiative in active proaotion of the benefits 
of recyclina throuah disseain&tion of inf oraation 
that 

CFCs can be recovered, recycled and reused 

equipaent/aids 
available 

for recovery/recyclina are 

there are econoaic and environaental benefits of 
recoverina and recyclina CFCs 

3.2.4 Guidelines for Financial Support 

The country studies have clearly brouaht out that a viable 
project for recovery and/or recyclina is continaent aainly 
on fiscal relief provided in terms of duty exemption on 
capital equipment, subsidies on collection aids (such as 
plastic baas) as well as on recovery/recyclina projects at 
venture level. 

The net nation•l economic benefits worked out for the 
three project countries also demonstrate that there is a 
net cost to the country concerned which has to be met from 
external sources. 

In most African countries the parameters which account for 
the above situation are not likely to be very different. 

The project coat for settina up a recovery 
recyclina unit is unlikely to be very different. 

unit or 

The per capita as well aa aaareaate consumption of CFCs is 
also known to be very low in African Countriea (leas than 
0.1 ka per capita). 

In such an event the auidelines for other African 
countries in terms of financial support measures would be 
similar to those recommended for the proj•ct area 
countries. 

Th••• are : 

providina subsidies on projects for recovery and 
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recyclina which could be between 30-50~ of equipaent 
costs. 

fundina cost for trainin&. developaent. proaotion 6 
demonstration. 

waivina iaport duties on all recovery and recyclin& 
equipaent and their spares etc. 

completely subsidisin& collection aids such as 
plastic baas for refriaerant recovery 

drawina up an initial proposal for 
multilateral aaencies. 

fund in& by 

3.3 It has been seen froa the country case studies that 
typically the break even quantitie& for recovery units and 
recyclina units correspond to 200 ka and 1400 ka of CFCs 
per year. 

The averaae practically recoverable quantities are around 
20-30% of the total cumulative consumption taken till 
2010. 

Thus a rouah estimate oC the number of venturea can be 
arrived at. knowina the total consumption (iaports) of 
CFCs in these countries. 

The preliminary proposal for fundina could consider 
meetina the equipment ;oats. costs of plastic baas and for 
trainina and promotion based on the number of ventures in 
a particular country. 

3.4 Uhile the above paraaraphs have outlined the major policy 
auidelines suaaested !or co~ntries in the African reaion 
intendina to implement a recovery and recyclina proaramme 
for CFC's it must be mentioned that these are only 
auidelines and country specific recommendations can only 
be evolved out of detailed country studies or data that 
can be available throuah a Reaional Data Bank elaborated 
in the next chapter. 

3.5 In volumes I, II and III of this report, a number of 
technical. leaislative. financial and market baaed 
measures have been auaaeated, specific to Eay~t. K~~YA ~ 
Niaeria respectively. It is necessary to monitor the 
effectiveness of implementation of these measures in these 
countries and utilise that experience to formulate 
appropriate measures for extendina the project to the 
other countries in the African reaion. 
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CHAPTER - 4 

REGIONAL DATA BANK 

4.1 Our study of the project countries has revealed that one 
of the essential inputs· for policy aakina in the area of 
CFC phase out is oraanised inforaation on CFC supply and 
utilisation. 

4.2 Based on the experience of the project countries. it is 
felt that in all likelihood. aost of the other African 
countries would also not have oraanised data on CFC supply 
and use. 

It is therefore desirable. and probably necessary. as a 
prelude to any policy aakina in these countries to lay the 
aroundwork for coapilation and oraaniaation of such 
inforaation. 

4.3 In the previous chapter we had advocated. as part of the 
reaional auidelines. the need to set up a nodal aaency in 
each country under the ftinistry of Environaent. or other 
siailar authority. which would, aaona other thinaa, 
coapile inforaation on CFC supply and usaae. 

Inforaation on supply includes particulars of sources of 
iaports. aajor iaporters. quantities of CFCs iaported etc. 

Information on utilisation would mean knowina the extent 
of usaae in different sub-sectors and the variables 
influencina the uaaae which could be used to project 
future conauaption. 

Such information on CFC supply and utilisation is neither 
available at the enterprise level nor a~ the aaareaate 
level with any of the national bodies includina 
aovernmental aaencies or departaents. 

In the present study t~e data on CFC supply and 
utilisation has been built up throuah an extensive primary 
survey of a saaple of respondents from all sub-sectors. 

It is this data (toaether with inputs on 
economic environment, as well as the 
institutional structure to aanaae a recyclina 
that has been the foundation for a proanoaia 
demand and the formulation of a national 
recovery and recyclina. 

the aocio
existina 

proaramme) 
on future 

systea for 

4.4 Ue have, therefore, desianed a data bank which could be 
used to address the above need. 
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4.5 STRUCTURE OF THE REGIONAL DATA BANK 

The proposed structure of the data bank will have four 
levels as indicated below : 

Level Enterprise level 

Level 2 Sub-sector level 

Level 3 Sector level 

Level 4 National level 

4.5.1 At Level - 1 the data bank vill have data on individual 
enterprises. Such data will cover the activity of 
individual enterprises in each sub-sector such as a 
manufacturer or a service aaency and the particulars of 
utilization of CFCs by the enterprise includina norms of 
consumption, practices followed for reclaim, wastaae etc. 

It is laraely modelled on the kind of data obtained by us 
in the project countries from respondents. 

This enterprise level data will be the basic buildin£ 
block of the Data Bank. 

The input proforma to be completed by 
enterprise is shown at Appendix 4.1, 
received by the nodal aaency. 

the individual 
which will be 

ThP. data would then be transported to the computer in a 
suitable format dependin£ on the software environment 
selected for the applications. 

The data inputs souaht from enterprises provide for cross 
checks in relation to CFC consumption as obtained throuah 
procurement fiaures and that computed from production data 
and unit consumption norm indicated. 

Hence the level 1 data could be used to provide inter unit 
comparisons on norms and other useful information. 

The pilot entries for the three countries for a Level - 1 
input •re shown in Appendices 4.5 to 4.7. 

4.5.2 At level - 2 the data will be an aeareaation of enterprise 
level data into sub-sectors as well as inputs of those 
elements of data that are sub-sector specific. 

Level - 2 information, for which the format is shown at 
Appendix - 4.2, can be aenerated in the computer by simple 
aaareaation of the data at Level - 1 e.a. item no. 4 of 
Appendix - 4.2, total capacity (By P~oduct Types) in the 

27 



sub-sector is obtained by consolidation of Itea 9.1.2 in 
Level - 1 for each enterprise, i.e. installed capacity for 
each product type for an enterprise in a particular sub
sector. Thus it aay be seen that the data base structure 
can itself be used to aenerate information on CFC 
consumption, utilisation recovery price etc. at the level 
of sub-sector (Level- 2) with suitable software. 

4.5.3 At level - 3 the data will be an ae&reaation of sub
sector data for each sector ~lus any 'sector specific' 
data. 

The information structure of Level 3, shown at Appendix 
4.3, can be aenerated similarly as in the case of Level-2 
by further aaaregation of subsectors (i.e. Level-2 data). 

4.5.4 At level - 4 the data will be an aaareaation of sector 
level data as well as country specific data. 

The country level data will contain entries like 
population, GDP, arowth rates, balance of payment 
position, CFC consumption per capita, per-capita GDP etc. 

Hence, Level - 4 which is information at country level 
holds two kinds of information. 

One kind of information is Economic Data which is roquired 
as input from external sources into the system. Other 
inputs which are required from external sources are inputs 
on supply of CFCs as also on policy measures and various 
other items ~pecified in the input format at Appendix 
4.4. Such information will be monitored and collected by 
the Nodal Agency. 

Other elements in this level result from an aaareaation of 
sector level information and can be aenerated throuah the 
data base linkaae itself. 

4.5.5 The 'Data Bank' as above will form the heart of a system 
at country level to formulate poli~ies for phase-out 
proaramme with projects for recovery and recyclina. 

The framework of such a system is depicted in Fiaure -4.1. 

4.5.6 Each country will have a code number and the country level 
data base would provide inputs at a reaional level to 
facilitate comparative analysis on the imports on CFC 
consumption and conservation under different policy 
reaimes. 

Fiaure - 4.2 shows the scheme of s~ch 
information system. 
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The Reaional Data Bank vill be a collation of countr~ 
data which would be available fro• the country level 
Bank. 

vise 
Data 

Thus l~vel - 4 at the country level menti~ned 
vould correspond to the country level data 
Reaional Data B~nk. 

earlier 
in the 

4.6 The comparative analysis of different countries which aay 
adopt different policy reaiaes vould be the major output 
of the Reaional Analysis which could provide useful inputs 
for policy shifts within countries or for feedback to 
multilateral aaencies for redefinina priorities in matters 
of funding etc. The policy reaimes could be defined in 
teras of different parameters. 

4.7 

These could be 

Pricina of CFC's 
Extent of subsidy on recovery 
Incentives for chanae over to 
Leaislation to limit use of 
certified aaencies 

equipment 
substitute~ 

CFC's by accredited/ 

The format of such an analysis would be similar to that 
adopted in the chapter-2 of this Volume, thouah the focus 
would be different. 

The above outline in 
specification document 
this exercise. 

not intended to be 
which is not under the 

a systems 
scope of 

It would, however, provide sufficient material to 
and construct an application system for a 
computerised environment. 

develop 
suitable 

4.8 It may be mentioned that the present data bank outllne 
does not cover the data on CFC utilisation at the 
enterprise level for other sectors e.a. Foams (excludin& 
refriaerators), Aerosols or Cleanina as these are not 
related to recovery and recyclina of CFCs from 
refriaeration and airconditionina equipment. 

How~ver the overall structure would allow intearation of 
data on other sectors/sub-sectors also at a later point in 
time. This detailed outline of the data bank would serve 
as the basis for a future development of the software to 
aenerate 6pecific outputs needed in the policy makina 
process. 
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Ue have earlier recommended that this is one of the tasks 
to be overseen by the agencies coordinating the CFC 
recovery and recyclina proeraame in each country. 

4.9 From the experience of the project country studies it aay 
be said that a one time coaprehensive audit in various 
African countries can ·provide sufficient data at the 
enterprise. sub-sector and sectoral levels for assistance 
in fraaina required policy aeasures. 

4.10 

This data bank would then be updated each 
incorporatina the information received throuah 
for annual reportine by individual enterprises. 
association, concerned aovt. bodies etc. 

year by 
a system 

industry 

As it is recoanised that most of the countries in the 
African reaion will require soae time for compilation of 
the information. the Reaional Data Bank can be started 
based on the data available for the three =ountries 
Eeypt, Kenya & Niaeria. The data on other countries can 
be added on, as and when it become available. 
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CHAPTER - 5 

CONCLUSIONS 

5.1 This chapter suaaarises the key policy iss11es involved in 
foraµlatina and iapleaentina a CFC recovery and recyclina 
proara••e in countries of the African Reaion. 

Uith the development of lov cost and compact aids as vell 
as equipaent for CFC recovery as well as recyclina. it is 
now technically feasible to introduce CFC recovery and 
recyclina technoloay in even low consumption countries. 
However, it is necessary to build up an institutional and 
policy aakina fraaework in most African countries in order 
to successfully plan and iapleaent a national level 
proaraame for recovery and recyclina. 

The key policy issues are in the areas of 

institutional buildin& & framework 

leaislation 

market measures 

financial support 

An analysis of the three country case studies indicates 
that a strona oraanisational framework is a prerequisite 
for intraducina any national scheme. Therefore. we have 
suaaested that a nodal aaency for CFCs should be created 
under the aeais of the environmental ministry (or 
equivalent department) in each country in order to plan. 
co-ordinate. frame policies, provide technical inputs and 
monitor the proaramme. 

A mix of leaislative, market and financial measures 
appears to be necessary in order to achieve effective 
implementation. Uhile each country would have to 
formulate these measures unique to its requirement, a set 
o! aeneralised auidelines drawn from the experience of 
project countries is helpful in formulatina epecific 
policies to illustrate : 

leaislation to cover the followina areas 

• import of CFCs 

• installation 
equipment 

of CFC recovery 

• tuy-back of recovered CFCs 

33 

& recyclina 



* 

* 

standards for CFC handlina and use 
aanufacture as well as servicin& 

durina 

accreditation and certification of servicina 
aaencies 

aarket aeasures aay have to be initiated to support 
the price of recovered/recycled CFCs by iaposin& 
taxes on virain CFCs and iaposina import quotas on 
the saae. The physical flow of recovered & recycled 
CFCs aay also have to be created by buildin& CFC 
exchanaes/banks throuah centralised recyclina 
centres. In addition ac~ive promotion and 
dissemination of information on CFC 
recovery/recyclina may also have to be carried out. 

financial 
f o 11 ow i na 

support measures may include the 

* subsidies on equipment and collaboration aids 
and waiver of import duty on the same 

fundina of trainina, development, promotion and 
demonstration costs at aovernment level 

Since data on CFC consumption is lik6ly to be insufficient 
in most countries, it is suaaested that a policy oriented 
data bank be set up in the reaion comprisina of the 
followina levels of information 

Level 1 Enterprise level 

Level 2 Sector level 

Level 3 Country level 

Level 4 Reaional level 

This data bank 
region as whole 
as monitor the 
countries in the 

will provide useful information for the 
to effectively devise strateaies as well 

impact of policy adopted by different 
Africa as a whole. 
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APPENDIX 3.1 

ILLUSTRATIVE PROVISIONS OF THE iNDUSTRIAL UASTE 
ftANAGEftENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.18 

PEOVISIONS RELATING TO SALE OF CFCs 

1. Any distributor or wholesaler sellina chlorofluorocarbons 
or halons aust ke~p written records of sales. 

2. Any distributor or wholesaler of chlorofluorocarbons aust-

3. 

a) accept. wherever practicable. all reclaiaed 
chlorofluorocarbons returned for reprocessin&. 

b) Keep written records of quantities of 
chlorofluorocarbon returned for reprocessina. 

Accurate information on chlorofluorocarbon and 
consumption will be achieved as follows : 

halon 

a) All records must include the name and address of the 
purchaser. the end use cateaory. the quantity of 
ozone-depletina substances supplied and the quantity 
of ozone-depletina substances returned. The end use 
cateaories which aust ~e recorded are -

foam production 
solvents use 
dry cleanina 
vehicle air conditioning 
commercial/industrial airconditionina and 
refriaeration 
domestic refriaeration 
domestic air conditionina 
portable fire extinauishers 
halon fire suppression systems 
miscellaneous (if none of the above. specify the 
application or activity) 

b) Uritten records must be sent to the authority no 
later th~n 14 days after each of the quarters endina 
31 March. 30 June, 30 September and 31 December and 
must be available for inspection at any time by an 
authorised cfficer upon request. 



APPENDIX 3.2 

ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
MANAGEMENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. 1U.1B 

PEOVISIONS RELATING TO ACCREDITATION OF USERS OF CFCs 

1. On and from 1 January 1991 any person who uses any ozone
depleting substance for or with respect to any industry or 
activity listed in Schedule C must be accredited by -

1) an appropriate Industry Board : or 
2) by the Authority 

a) where there is no appropriate Industry Board; or 
b) followina a successful application for 

accrP.ditation made under clause 26. 

2. Accreditation shall be aranted where the appropriate 
Industry Board or the Authority, as the case raquires, is 
satisfied that the applicant has -

3. 

4 • 

5. 

1) an adequate appreciation of -

a) 

b) 

the role of ozone-depletina substances 
depletina stratospheric ozone; and 
the consequences of the depletion 
stratospheric ozone; and 

in 

of 

2) a proven ability to take effective measures to 
m:nimise emissions of any ozone-depletina substances. 

Uhere the a~propriate Industry 
application for accreditation, the 
Board must not later than 60 days 
application -

Board receives an 
appropriate Industry 
after receivina the 

1) 
2) 

refus~ to arant accreditation; or 
arant accreditation subject to such 
any, as the appropriate Industry 
appropriate. 

conditions, if 
Board considers 

A person who has been refused 
Industry Board may apply to 
accreditation. 

accreditation by 
the Authority 

Uhere the Authority receives an application 
accreditation, the Authority must, not later than 60 
after receivina the application -

1) refuse to arant accreditation; or 

the 
for 

for 
days 

2) arant accreditation subject to such conditions, if 
any, as the authority considers appropriate 
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6. On and from 1 January 1991. any person who purchases any 
ozone-depletina substance for or with respect to any 
industry or activit} listed in Schedule C aust be 
reaistered by -

1) an appropriate Industry Board; or 
2) by the Authority 

a) where there is no appropriate Industry Board; or 
b) followina a successful application for 

re~istration aade under Clause 4. 

7. Reaistration shall only be aranted where the appropriate 
Industry Board or the Authority. as the case requires. is 
satisfied that -

1) any ozone-depletina substance purchased will only be 
supplied for use by an accredited person; and 

2) the person applyina for reaistration has access to 
the necessary equipment to minimise the emissions of 
any ozone-depletina substance. 



APPENDIX 3.3 

ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
lL\NAGEftENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.18 

PEOVISIONS RELATING TO PURCHASE OF CFCs 

1 . Any person who purchases any ozone-depletina 
aust aaintain. in respect of each purchase. 
records which aust -

1) contain the followina details : 

substance 
written 

a) the quantity of the ozone-depletina substance; 
b) the naae of the ozone-depletina s~bstance• and 
c) the naae and address of the person froa whoa the 

ozone-depletina substance was purchased. 

2) be made available for inspection upon request at any 
time by an authorised officer. 



APPENDIX 3.4 

ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
MANAGEMENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.lB 

PEOVISIONS RELATING TO ADOPTING PROPER PRACTICES IN USE OF CFCs 

Doaestic Refriaeration 

1. Froa the date of declaration of this policy. any person 
who desians or services doaestic refriaeration units aust 
coaply with the •code of Practice for the Desian and 
Service of Doaestic Refriaeration Units• endorsed by the 
Authority. 

ftotor Vehicle Air Conditionina 

2. To reduce the emission of chlorofluorocarbons froa aotor 
vehicle air conditionina units -

1) on and from the date of declaration of this policy. 
any person who desians or services motor vehicle air 
conditionina units aust comply with the •code of 
Practice for the Desian and Service of notor Vehicle 
Air Conditionina Units• endorsed by the Authority; 
and 

2) on and from 1 January 1991. servic~s 
motor vehicle air conditionina units 
chlorofluorocarbons whenever units are 
and maintained; and 

or maintains 
must reclaim 

beina serviced 

3) any chlorofluorocarbons reclaimed must be returned to 
the distributor or wholesaler for reprocessina. or 
recycled on-site or securely stores pendina 
destruction. 

Industrial/Commercial Air Conditionina and Refriaeration 

3. To reduce the emission of 
industrial and commercial 
refriaeration units -

chlorofluorocarbons 
air conditionina 

from 
and 

1) on and from the date of declaration of this policy. 
any person who desians or services induatrial and 
commercial air conditionina and refriaeration units 
must comply with the Code of Practice for the Deaiac 
and Service of Industrial and Commercial Air 
Conditionina and Refriaeration Units" endorsed by the 
Authority. 
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2) on and fro• 1 January 1991. any person vho services 
or aaintains industrial and coaaercial air 
conditionina and refriaeration units aust reclaia 
chlorofluorocarbons whenever units are beina 
serviced, aaintained and decoaaissioned; and 

3) Any chlorofluorocarbon that is reclaiaed aust be 
returned to the distributor or wholesaler for 
reprocessina. or recycled on-site or securely stores 
pendina destruction. 

On and froa tha 
refriaeration and 
chlorofluorocarbons 
the refriaerant can 
all tiaes. 

date of declaration of this policy 
air conditionina units containina 

aust be labelled in such a aanner that 
be identified by service personnel at 

Doaestic Air Conditionina 

5. To reduce the eaission of chlorof luorocarbona 
domestic air conditioners 

froa 

1) on and from the date of declaration of this policy. 
any person who services or aaintains doaestic air 
conditioners must reclaim chlorofluorocarbons 
whenever units are beina serviced and aaintained at 
a central service premises; and 

2) any chlorofluorocarbon that is reclaimed must be 
returned to the distributor or wholesaler for 
reprocessina or recycled on-site or securely stored 
pendina destruction. 
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South Coast Air Ouality ftanaaeaent District. California. has 
introduced the followina rules which are indicative of the 
requireaents in the USA. 

a) Rule 1411: Recovery or Recyclin& of Refriaeranta fro• ftotor 
Vehicle Air-conditioners 

b) 

This rule prohibits. w.e.f. 1/1/92. release or disposal of 
refriaerants used in ftotor Vehicle .PA Air-conditioners and 
prohibits the sale of refriaerant in containers carryina 
less than 20 pounds of refriaerant. This rule is applicable 
to any person enaaaed in installation. replaceaent and 
servicina of ftotor Vehicle Air-conditioners or any other 
vehicle repairs that could cause release of refriaerants. 
This rule also applies to refriaerant retailers. 

Certified recovery/recyclina equipment is required to be 
installed and_ the technicians operatina the •achines 
required certification froa co•petent authorities reaardina 
adequate trainina for proper use of the equipment. 

The ftobile Air Conditionina Society (ftACS) have devised a 
proaram to iapart proper trainina to technicians for proper 
use of equipment. understandina of the recovery process. 
equipment servicina requireaents. A written test is 
administered (at a nominal cost of $ 20 per person) and 
certificate issued to successful technicians. 

Rule 1415 Reduction CFC Emission from Stationary 
Refriaeration and Airconditionina Systems 

The purpose of this rule is to reduce CFC emission from 
Stationary Emission and Air-co~ditionina Systems by 
requirina th3 owners or operators of such systems to reclaim 
recover and/or recycle the refriaerants and minimize 
leakaaes. This is also applicable to any persona who 
replace. service or relocate a refriaerant system. 

On or after lat January, 1992, persons covered under this 
rule are required to recover or recycle the refriaerant 
usina approved equipment and employ specified procedures for 
the use of equipment. All installations of refriaerant 
systems require an inspection by a certified auditor to 
determine that the system is operatina as per apecif icationa 
and there are no refriaeration leakaaes. Such an 
inspection is required every 12 months. 

The full text of the rules are available with us and the 
above is an extract to indicate the nature and coveraae of 
the leaialation in force reaardina the recovery and 
recyclina of refriaeranta. 



APPENDIX 3.5 

PROVISIONS IN SUISS ORDINANCE ON ENVIRONlfENTALLY 
HAZARDOUS SUBSTANCES 

DISPOSAL OF EQUIPftENT CONTAINING CFCs 

1. The reaulation interalia contains special prov~s~ons for 
disposal. which aeans e.a. that refriaeranta aust be 
reaoved froa discarded refriaerators and properl¥ disposed 
of. On Januar¥ 1st 1992, a concept for the elimination of 
used refriaerators and deep freezers. elaborated b¥ the 
concerned industr¥. has becoae operational nationwide. 
Accordina to this scheae. the consuaer will aive his old 
refriaerator back to the supplier, aaainst a unit fee. 
The supplier will then pass on the refriaerator to a 
specialised elimination unit. that recovers the CFC froa 
the refriaeration circuit and the insulatina aaterial. 

Source : Ordinance of 9 June, 1986 relatina to 
Environaentall¥ Hazardous Substancea(Ordinacne on 
Substances; Rs 814.013). 
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LEVEL - 1 

ENTERPRISE LEVEL OATA 

SL.NO. DATA ELEftE~T DATE OF UPDATE 

01. 

02. 

03. 

04. 

05. 

06. 

07. 

SERIAL NO. 

NAnE AND ADDRESS 
OF ENTERPRISE 

YEAR OF INCEPTION 

NAnE OF PROftOTER 

NAnE OF CONTACT PERSON 

SUB-SECTOR APPLICABLE 

6.1 DOftESTIC FRIDGES & 
DEEP FREEZERS 
(INCLUDING FOAMS) 

6.2 connERCIAL AND 
INDUSTRIAL 
REFRIGERATION 

6.3 connERCIAL 
AIRCONDITIONING 

6.4 110BILE 
AIRCONDITIONING 

If enterprise ls in more than one sub-sector then a 
record ~ill exist for each sub-sector. 

TYPE OF ENTERPRISE 

7.1 NO. OF EftPLOYEES 

7.2 BREAK UP OF 
Elf PLOYEES BY 
ACTIVITY 

- ftANUFACTURE 
- SERVICE* 
- OTHERS 

a) 
b) 
c) 

nanufacturer 
Importer/Assembler 
Installation 
Contractor 

d) Repairer/Service 
Aaency 

* Sales and dlatrlbutlon lncludina service 



08. TECHNICAL TIE-UPS 

8.1 NAnES OF TECHNO
LOGY SUPPLIER/ 
COLLABORATOR 

8.2 NATURE OF 
COLLABORATION 

8.2.1 DESIGN & DRAVINGS: 
8.2.2 EQUIPftENT SUPPLY : 
8.2.3 ANY OTHER 

APPENDIX - 4.1 (Contd.) 

INFORnATION ON ACTIVITY AND LEVELS 

09. 9.1 llANUFACTURE/ASSEftBLY 

9.1.1 PRODUCT TYPES &: 
ftODELS UNDER 
EACH PRODUCT 
TYPE . 

9.1.2 INSTALLED CAPA-: 
CITY(NOS/ANNUrl) 
[BY noDEL OR 
BY PRODUCT TYPE) 

9.1.3 ACTUAL PRODUC
TION 

9.1.4 ANNUAL GROVTB 
IN DEftAND 
(PROJECTED) 

9.1.5 PRESENT INSTA
LLED BASE 
[POPULATION] 
AS Of YEAR END 
[BY PROD.TYPE] 

9.1.6 SALES QTY (BY 
PRODUCT TYPE) 

9.1.7 PRESENT ftARKET 
SHARE [BY 
PRODUCT TYPE] 

9.1.8 ANNUAL CFC QUA-: 
NTITY CONSUHED 

CFC-12 
CFC-11 
OTHER CFCa 
(if •ny) 
TOTAL 

(FOR EACH SUB-SECTOR) 
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9 .1. 9 CFC CONSUftPTION: 
NORlf PER UNIT 
- FOR. FRESH 

CHARGE BY 
ftODEL 

- FOR FRESH 
CHARGE BY 
PRODUCT TYPE 
BASED ON 
UEIGHTED AVG. 

9. 1.10 CFC CONSUftPTION: 
NORft 
- FOR. FOAft 

BLOUING BY 
ftODEL 

- FOJt·FOAft 
BLOUING &Y 
PRODUCT TYPE 
BASED ON 
UEIGHTED AVG. 

9.1.11 ESTlnATED LIFE 
OF PRODUCTS 
BEFORE SCRA-
PPING(BY PRO-
DUCT TYPE) 
IN YEARS 

9.1.12 UARltANTY PERIOD: 
BY PRODUCT TYPE 

9 .1.13 % AGE OF SALES : 
AS RETURNS IN 
tlARRANTY PERIOD 
BY PROCUCT 
TYPE REQUIRING 
RECHARGING 

9.1.14 CFC QUANTITY 
USED FOR REC-
BARGE (BY 
PRODUCT TYPE 
OR ftODEL) 

CFC QUANTITY 
USED BY RECHARGE 
(BY PRODUCT TYPE 
BASED ON tlEI-
GHTED AVERAGE) 
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9. 1.15 FOAn INSULATION: 
USED BY ftODEL 
(IN ~GS) 

FOAn INSULATION: 
USED BY PRODUCT 
TYPE BASED ON 
UEIGRTED AVE-
RAGE (IN ~GS) 

9.2 REPAIR/SERVIC~NG (FOR EACH SUBSECTOR) 

9.2.1 TYPES OF PRO-
DUCTS SERVICED 

9.2.2 NUftBER OF 
PRODUCTS SERVI-
CED PER YEAR 

9.2.3 PRODUCTS SERVI-: 
CED AT SITE 
(BY PROD. TYPE' 

9.2.4 PRODUCTS SERVI-: 
CED INBOUSE(BY 
PROD. TYPE) 
AT OUN CENTRES 

9.2.5 CONSUftPTION 
NORrf OF CFC(BY 
TYPE) FOR 
PRODUCT TYPE 
(KG/UNIT) 

9.2.5.1 AVERAGE CFC (BY: 
TYPE) RECOVE-
RABLE FOR PROD. 
TYPE AS % OF 
ORIGINAL 
CHARGE) 

9.2.6 CFC CONSU?IPTION: 
BY TYPE (QUAN-
TITY) 

9. 2. 7 CFC CONSU?IPTION: 
BY TYPE VALUE 
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9.3 INFRASTRUCTURAL FACILITIES 

9.3.1 FACILITIES AVAILABLE FOR CHARGING AND HANDLING OF 
CFCs 

9 • 3. 1. 1 STORAGE 

9.3.1.2 ftEASUREftENT OF 
CHARGE 

9.3.1.3 LEAK DETECTION 

9.3.1.4 FLUSHING 

9.3.1.5 ESTinATE OF 
CFC UASTAGE PER 
ANNUft (BY TYPE 
OF CFC) QTY/BY 
CAUSE·PAST 1 YR) 

9.3.1.6 UHETBER ANY 
FACILITY EXISTS 

- FOR RECOVERY 
(YES/NO). 
NUftBER OF 

- FOR RECYCLING: 
(YES/NO). 
NUftBER OF 

- COST OF 
EQUIPftENT 

9.3.1.7 QUANTITY OF CFC: 
(BY TYPE) 

- RECOVERED/YR : 
- %AGE OF TOTAL: 

USAGE 
- RECYCLED YR 
- % OF TOTAL 

USAGE 

9.3.1.8 IF PLASTIC BAGS: 
USED FOR 
RECOVERY (Y/N) 

- NUrfBER OF 
BAGS USED 

- COST PER BAG 



9.3.1.9 FOR RECOVERY, 
USING nACRINE 

- TYPE OF UNIT 
- CIF PRICE 
- DUTY (\) 
- INSTALLED 

COST 
- SUBSIDY REC

EIVED, IF ANY 

9.3.1.10 FOR RECYCLING 
USING nACHINE 

- TYPE OF UNIT 
- PRICE CIF 
- DUTY (\) 
- INSTALLED 

COST 
- SUBSIDY R.EC

EI.,ED, IF ANY 

10. CFC CONSUftPTION 

10.1 SOURCES OF 
SUPPLY 

10.2 BREAK-UP OF CFC: 
PROCURED BY 
DIRECT IrfPORT 
BY TYPE, 

OTY 

BASIC PR.ICE 

TAXES AND 
DUTIES 

FREIGHT 

10.3 SIZE OF CONTAIN: 
ERS PROCURED IN 

10.4 \ QUANTITY PR
OCURED BY SIZE 
OF CONTAINER 

10.5 PROCUREftENT 
PRICE BY CFC 
TYPE 6 CONTAI
NER SIZE 

APPENDIX - 4.1 (Contd.) 



11. 

12. 

10.6 IF CFC RECOVERED. 
CONSUftED OR SOLD 

10.7 IF SOLD. ftODE OF 
SALE (CYLINDERS. 
PLASTIC BAGS) 

10.8 PRICE OBTAINED FOR: 
RECOVERED CFC 

- IN BAGS 
- IN CYLINDERS 

10.9 IF CFC RECYCLED 
AND SOLD (Y/N) 

10.10 PRICE OBTAINED 
FOR SALE OF 
RECYCLED CFC 

ORGANISATION RELATED 

11.1 NO.OF EftPLOYEES: 

11. 2 AVERAGE YEARLY : 
UAGE RATE (AVG. 
FOR ALL 
EftPLOYEES) 
- FOR 

SUPERVISORS 

- FOR 
TECHNICIANS 

11. 3 TOTAL INVEST-
l1ENT IN PLANT 
& EQUIPftENT 

GENERAL 

12.1 STEPS TAKEN 
TO REDUCE CON-
SUl1PTION OF CFCs 

12.1.1 BY TECHNICAL 
InPROVEnENTS 

17..1.2 BETTER HANDLING: 
PRACTICES 

12.1.3 BY SUBSTITUTION: 

APPENDIX - 4.1 (Contd.) 
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12.1.4 BY RECOVERY & 
RECYCLING TYPE 
OF EQUIPftENT 
USED 

12.2 APPROXlftATE % 
OF REDUCTION 
ACHIEVED IN CFC 
CONSUftPTION/ 
UNIT OF PRODUCT 
BY PRODUCT TYPE) 

12.3 PLANS OF COLLA-: 

Note 

BORATOR TO 
SUITCH OVER TO 
SUBSTITUTES 
(PRODUCT TYPE 
AND SUBSTlTUTE 
PLANNED) 

1. 

2. 

The data 
provided 
Records 
111ultiple 

for previous years 111ay 
as available. 
be kept so as to provide 
years in fu+-urf'. 

please be 

data for 
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LEVEL - 2 

SUB-SECTOR LEVEL DATA 

SL.NO. DATA ELEftENT 

01. SUB-SECTOR IDENTITY 

DOftESTIC FRIDGES 
& DEEP FREEZERS 
(INCLUDING FOAftS) 

COftftERCIAL & INDU
STRIAL REFRIGERATORS 

COHftERCIAL AIRCONDI-: 
TIONERS 

HOBILE AIR.CONDI
TIONERS 

02. NO. OF ENTERPRISES 
IN SUB-SECTOR (BY TYPE) 

HANUFACTURER 

ASSEHBLER/lftPORTER 

INSTALLATION CONTR
ACTOR 

REPAIRER/SERVICE 
AGENT 

OTHERS 

03. PHYSICAL DISTRIBUTION 
OF ENTERPRISES 
(LOCATION & ENTERPRISE 
TYPE) 

04.* 

05.* 

06. 

01. '* 

TOTAL CAPACITY (BY 
PRODUCT TYPES) 

ACTUAL PRODUCTION (BY 
PRODUCT TYPES) 

ACTUAL SALES (BY PRO
DUCT TYPE) 

INSTALLED BASE (BY 
PRODUCT TYPE) 

LINKAGE REFERENCE 
[(LEVEL) SL.NO.] 

(1) 9.1.2 

(1) 9.1.3 

(1) 9.1.6 

(1) 9.1.5 



08. 

09.* 

10. 

11. 

GROUTR RATE OF EQUIP
ftENT POPULATION (BY 
PRODUCT TYPE) 

TOTAL CFC CONSUftPTION 
BY TYPE OF CFC QTY BY 
PRODUCT TYPE (ftT) 

9.1 NEU REFRIGERSNT: 
CHARGE 

9.2 FOR FOAnS 

9.3 FOR RECHARGING 

ESTiftATE OF UASTAGE OF 
CFC BY TYPE (BY CAUSE) 

NO. OF RECOVERYJRECY
CLING UNITS IN SUB
SECTOR 

UITH PLASTIC BAGS 

UITH RECOVERY ftACHINE 

UITH RECYCLING nACHINE 

11.1 INVESTttENT IN RECOVERY/ 
RECY':LING UNITS 

12. 

12.1 

11.1.1 RECOVERY UNITS 

- TOTAL COST 
- SUBSIDY 

11.1.2 RECYCLING UNITS: 

- TOTAL COST 
- SUBSIDY 

CFC BY TYPE RECOVERED 
PER YEAR 

CFC BY TYPE RECYCLED 
PER YEAR 

RECOVERED CFC SOLD PER 
YEAR IN BAGS 

AVERAGE PRICE 
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(2) 7 

(1) 9.1.9 

(1) 9.1.10 

(1) 9.1.14 

(1) 9.3.1.5 

(1) 9.3.1.6 

(1) 9.3.1.8 

(1) 9.3.1.9 

(1) 9.3.1.10 

(1) 9.3.1.9 

(1) 9.3.1.10 

(1) 9.3.1.7 

(1) 10.8 

' 



12.2 

12.3 

13 * 

14 .... 

* 

Note 

RECOVERED CFC SOLD PER 
YEAR IN CYLINDERS 

AVERAGE PRICE 

RECYCLED CFC SOLD 

AVERAGE PRICE 

GENERAL 

TOTAL EftPLOYftENT IN 
SUB-SECTOR 

TOTAL INVESTftENT IN 
SUB-SECTOR 

APPENDIX - 4.2 

(1) 10.9 

(1) 10.11 

(1) 11.1 

(1) 11.3 

To be aaare~ated fro• individual enterprise data 

1. The data for previous years aay please be provided as 
available. 

2. Records be kept so as to provide data for multiple 
years in future. 
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LEVEL - 3 

SECTOR LEVEL DATA 

SL.NO. DATA ELEftENT 

01. SECTOR IDENTITY 

1.1 REFRIGERATION 
AND AIRCONDI
TIONING 

1.2 AEROSOLS 

1.3 PLASTIC FOAftS 
(EXCLUDING 
REFRIGERATOR 
FOAnS) 

1.4 SOLVENTS 

02. SUB-SECTORS UITHIN 
SECTOR (E.G. FOR 1.1) 

OJ.• 

04. 

05. 

DOftESTIC FRIDGES 
AND FREEZERS 

connERCIAL AND 
INDUSTRIAL REFRIGE
RATION EOUIPftENT 

connERCIAL AIRCONDI-: 
Tl ON ING 

ftOBILE AIRCONDI
TIONING 

CONSUftPTION OF CFC BY 
SUB-SECTOR 

GROUTH IN DEftAND OF 
CFC CONSUftPTION BY 
TYPE (BY SUB-SECTOR]) 

CFC QUANTITY RECOVE
RABLE BY TYPE (LAST 3 
YRS [BY SUB-SECTOR)) 

LINKAGE REFERENCE 
((LEVEL) SL.NO.] 

(2) 9 

(3) 03 

(2) 9.4 



06.* CFC CONSUftPTION (BY 
TYPE) BY SOURCE OF 
SUPPLY 
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(2) 13 

----------------------------------------------------------
SOURCE CFC TYPE YEAR I QTY VALUE 
--------------------------------~--------------------------

----------------------------------------------------------
07.* ESTinATE OF UASTAGE OF 

CFC (BY TYPE) 

08.* TOTAL SECTORAL EftPLOY
llENT 

09.* TOTAL SECTORAL INVEST
llENT IN PLANT &· 

EOUIPftENT 

10. 

11. 

NUnBER OF VENTURES 
EXISTING FOR RECOVERY 
AND FOR RECYCLING 

UITH PLASTIC BAGS 
UITH RECOVERY UNIT 
ONLY 
UITH RECYCLING UNIT 

PRESENT YEAR 
YEAR-1 

QUANTITY OF CFC (BY 
TYPE) ACTUALLY RECOVERED 
AND RECYCLED 

PRESENT YEAR 
YEAR-1 

12. PRICES FOR CFC 

12.1 

12.2 

12.3 

COLLECTED 
THROUGH BAGS 
RECOVERED IN 
CYLINDERS 

PRESENT 
YEAR 
YEAR-1 

RECYCLED 

(2) 10 

(2) 15 

(2) 16 

(2) 11 

(2) 12 

(2) 12.1 

(2) 12.2 

(2) 12.2 

(2) 12.3 
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13. INVESTnENT IN VENTURES 
FOR RECOVERt AND 
RECYCLING 

13.1 

13.2 

Note 

RECOVERY ONLY 
- TOTAL COST 

SUBSIDY 

RECYCLING ONLY 
- TOTAL COST 

SUBSIDY 

(2) 11.11 

(2) 11.1.2 

1. The data 
provided 
Records 
aultiple 

for previous years aay 
as available. 

2. be kept so as to provide 
years in future. 

please be 

data for 
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LEVEL - 4 

ECONOftIC DATA 

SL.NO. DATA ELEftENT LINKAGE REFERENCE 
[(LEVEL) SL.NO.] 

01. COUNTRY NAnE 

COUNTRY CODE '------' 
02. POPULATION 

2.1 URBAN 

2.2 RURAL 

2.3 GROUTH %AGE 

2.4 UNEftPLOYftENT 

03. CURRENCY UNIT (EXCHANGE: 
RATE) (LAST 5 YEARS) 

04. GDP (PAST 5 YEARS) 
(ftN US S) 

05. GNP -DO-

06. PDI -DO-

07. ft PC -DO-

08. ftPS -DO-

09. COST OF CAPITAL 

10. BALANCE OF PAYMENTS 
SITUATION (PAST 5 YRE) 

SUPPLY OF CFCs 

11. IftPORTERS OF CFCs 
----------------------------------------------------------
SL 
NO. 

NAME :CFC IMPORTS: QUANTITY ORIGIN 
(BY TYPE) ·-------------------------

:CURRENT 
: YEAR 

YEAR-1 YEAR-3 

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

--------------------------------------- ------------------
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12. TOTAL IftPORTS OF CFCs 
BY TYPE) 

TYPE (ODP) YEAR QTY 

12.1 

13. 

14. 

15. 

PRICE OF RECOVERED/ 
RECYCLED CFC'S 

RECOVERED IN 
BAGS 
RECOVERED IN 
CYLINDERS 
R~CYCLED 

CFC CONSUl1PTION 
PER CAPITA (ODP Gl1S) 

CFC CONSUftPTION PER 
GNP (ODP TONS) 

USE OF CFCs 

CONSUMPTION OF CFCs BY 
SECTOR (BY CFC TYPE) 

:"IN EQUIV: 
:ODP TONS: CIF 

(3) 12.1 

(3) 12.2 

(3) 12.3 

(3) 3 

CFC CONSUMPTION QUANTITY 

DUTY TOTAL 

SECTOR : CFC-11: CFC-12 :CFC-113:CFC-114 : CFC-115 

TOTAL 

16. GROUTH IN DEl1AND OF 
CFCs BY SECTOR (BY 
CFC TYPE) 

SECTOR GROUTH RATE ~ 

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



17. 

18. 

19. 

20. 

21. 

22. 

CFC RECOVERED AND 
RECYCLED (LAST 2 YRS) 
(BY CFC T\'PE) 

TOTAL CFC INVENTORY 
(LAST 2 YEARS) (BY CFC 
TYPE) 

CFC LOST IN SCRAP & 
RECHARGING. EftlSSION 

SECTIR 

SCRAP : RECYCLING : OUSSifl4 

' . ' 

TOTAL NUHBER OF 
VENTURES EXISTING FOR 
RECOVERY AND RECYCLING 

UITH PLASTIC 
BAGS 
UITH RECOVERY 
UNIT ONLY 
UITH RECYCLING 
UNIT 

- PRESENT YEAR 
- YEAR - 1 

TOTAL INVESTftENT IN 
RECOVERY AND RECYCLING 
VENTURES 

UITH RECOVERY 
UNIT ONLY 
UITH RECYCLING 
UNIT 

TOTAL SUBSIDY GIVEN 
FOR RECOVERY/RECYCLING 
UNITS 

APPENDIX - 4.4 (Contd.) 

(3) 5 

(3) 7 

(3) 8 

CFC LmT 

fRESOO YEAR-Z 

SCRAP RECYCt.lrli EJUSSUW : SCRAP RECYQ.IMi : EJUSSI<lf 

(3) 10 

(3) 13.1 

(3) 13.2 

(3) 13. 1. 13.2 



23. FUNDING FROtt ttULTILA
TERAL SOURCES FOR 
EQUIPttENT 

POLICY ftEASURES ADOPTED FOR CFC REDUCTION 

24. IttPORT QUOTAS (Y/N) 

REDUCTION PLANNED OVER 
NEXT 3 YEARS AS PERCEN
TAGE OF 1991 CONSUftPTION 

25. ARE QUOTAS TRADEABLE 
(Y/N) 

26. ftARKET PREttIUft ON 
QUOTAS 

27. SUBSIDY ON EQUIPftENT 
USING SUBSTITUTES 
IF ANY (Y/N) 

EXTENT OF SUBSIDY 

28. INCREASED TAXES ON CFC : 
BASED EQUIPftENT, IF ANY 
(Y/N) 

EXTENT OF TAX INCREASE 

29. TOTAL EXPENDITURE ON 
TRAINING & PROftOTION 

AnOUNT SPENT 

NUftBER OF PERSONS 
TRAINED 

AftOUNT OF SUBSIDY FROft 
EXTERNAL SOURCES 

APPENDIX - 4.4 (Contd.) 

Note : 1. The data for previous years may please be 
provided as available. 

2. Records be kept so as to provide data !or 
multiple years in future. 

I 
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LEVEL .=. .! 

PILOT ENTRIES AT ENTERPRISE LEVEL FOR DATA BANK-EGYPT 
/--------\ 

SL.NO. ~ ELEftENT DATE OF UPDATE I I I I 

01. SERIAL NO. 

02. 

03. 

04 •. 

NAnE AND ADDRESS 
OF ENTERPRISE 

YEAR OF INCEPTION 

NAnE OF PROftOTER . . 
05. NAnE OF CONTACT PERSON 

06. SUB-SECTOR APPLICABLE 

07. TYPE OP ENTERPRISE 

7.1 NO. OF EftPLOYEES 

7.2 J\REAK UP OP 
EftPLOYEES BY 
ACTIVITY 
- ftANUPACTURE 
- ~P.RVTr.F. 

- OTHERS 

for 

\--------/ 

XlllAZI REFRIGERATOR 
ftANUFACTURING CO. 
10TB OF RAnADAN CITY.AREA B2 
P.O. BOX 90. 
EGYPT 

1985 

ftR RAYftOND STEPRO llRIAZI 

ftR IAllAL UADIE DOVOUD 

each 

a) 
b) 
c) 

d) 

150 

100 
40 
10 

150 

nanufacturer -' 
Importer/Aaaembler 
Installation 
Contractor 
Repairer/Service _/ 
Aaency 



08. TECHNICAL TIE-UPS 

8.1 NAnES OF TECHNO
LOGY SUPPLIER/ 
COLLABORATOR 

8.2 NATURE OF 
COLLABORATION 

8.2.1 DESIGN • DRAUINGS: 
8.2.2 EQUIPftENT SUPPLY : 
8.2.3 ANY OTHER 
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ZEROUATT, ITALY 

Technolo&ical and other 
support 
YES 
NO 
N.A. 

INFORnATION ON ACTIVITY AND LEVELS 

09. 9.1 

9 .1.1 

9 .1. 2 

9 .1. 3 

9 .1. 4 

nANUFACTURE/ASSEftBLY 

PRODUCT '.'YPES & : 

ftODELS UNDER 
EACH P~ODUCT 
TYPE 

INSTALLED CAPA-: 
CITY(NOS/ANNUft) 
[BY noDEL OR 
BY PRODUCT TYPE) 

ACTUAL PRODUC
T I ON 

ANNUAL GROUTH 
IN DEftAND 
(PROJECTED) 

(FOR EACH SUB-SECTOR) 

Domestic Refriaerators & Deep 
Freezers 

A. DOftESTIC REFRIGERATORS 

ftODEL NO. 

K 220 
K 330 
K 440 

CAPACITY (LTRS) 

220 
330 
440 

B. DEEP FREEZERS 

ftODEL NO. 

KCF 140 
KCF 180 
KCF 220 

CAPACITY CLTRS) 

140 
180 
220 

1,00,000 per annum for 
refria~rator~ and deep 
freezers 

50,000 (1991) of refriaerators 
and deep freezers 

10% 



9 .1. 5 

9 .1. 6 

9. 1. 7 

9 .1. 8 

9 .1. 9 

PRESENT INSTA
LLED BASE 
[POPULATION] 
AS OF YEAR END 
[BY PROD.TYPE] 

SALES QTY 
(BY PRODUCT 
TYPE) 

PRESENT nARKET 
SHARE [BY 
PRODUCT TYPE] 

ANNUAL CFC QUA-: 
NTITY CONSUnED 

CFC-12 
CFC-11 
OTHER CFCs 
(IF ANY) 
TOTAL 

CFC CONSUMPTION: 
NORft PER UNIT 
- FOR FRESH 

CHARGE BY 
l'IODEL 

APPENDIX - 4.5 (Contd.) 

noDEL NO. NO. 

IC 220 
IC 330 
IC 440 
ICCF 140 
ICCF 180 
ICCF 220 

34000 
11400 
24000 
12000 
10000 
60000 

200000 

noDEL NO. NO (1991) 

A. Refriaerators : 

IC 220 
K 330 
K 440 

2500 
25000 
10000 

B. Deep Freezers : 

KCF 140 
KCF 180 
KCF 220 

lH 

QTY. 

14 nT 
44 nr 

58 nT 

HODEL 

K 220 
K 330 
K 440 
KCF 140 
KCF 100 
KCF 220 

VALUE 

5000 
5000 
2500 

50000 

LE 160000 (Est.) 
Usina blended polyol 

NORH/UNIT FOR 
CFC-12 (GHS) 

190 
235 
220 
175 
100 
185 



·- FOR FRESH 
CHARGE BY 
PRODUCT TYPE 
BASED ON 
UEIGH"fED AVG. 

9.1.10 CFC CONSUttPTION: 
NORtt 
- FOR FOAtt 

BLOUING BY 
ftODEL 

- FOR FOAl1 
BLCUING BY 
PRODUCT TYPE 
BASED ON 
UEIGHTED AVG. 

9.1.11 ESTittATED LIFE 
OF PRODUCTS 
BEFORE SCRA
PP ING(BY PRO
DUCT TYPE) 
IN YEARS 

9.1.12 UARRANTY PERIOD: 
BY PRODUCT TYPE 

9.1.13 % AGE OF SALES : 
AS RETURNS IN 
UARRANTY PERIOD 
BY PRODUCT 
TYP~ REQUIRING 
RECHARGING 

9.1.14 CFC QUANTITY 
USED FOR REC
HARGE (BY 
PRODUCT TYPE 
OR l'IODEL) 
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UTD AVG. AVG.LOSSES/ INCL. 
EXCLUDING UNIT (GftS) 
LOSSES(GftS) 

210 20 
(@ 10%) 

LOSSES 
(GftS) 

230 

ftODEL NORft FOR CFC-11/ 
UNIT (Gl1S) 

K 220 
K 330 
K 440 
KCF 140 
KCF 180 
KCF 220 

UTD AVG. 
EXCLUDING 

715 
825 
950 
580 
670 
770 

LOSSES 
(GftS) 

LOSSES(GMS) 
----------- ------

805 80 

20 years (e"1ti111ate) 

3 years 

1-21; per year 

UTD AVG. 
INCL.LOSSES 

(GttS) 
-----------

885 

AVERAGE 210 GttS/UNIT 

(Nitroaen/dry compressed air 
used £or £lushina/leak detec
tion). 



9.2 

CFC OUANTITY 
USED BY RECHARGE 
(BY PRODUCT TYPE 
BASED ON UEI
GH-rED AVERAGE) 

9.1.15 FOAn INSULATION: 
USED BY ftODEL 
(IN KGS) 

FOAn INSULATION: 
USED BY PRODUCT 
TYPE BASED ON 
UEIGHTED AVE
RAGE (IN KGS) 

REPAIR/SERVICING 

9.2.1 TYPES OF PRO
DUCTS SERVICED 

9.2.2 NUftBER OF 
PRODUCTS SERVI
CED PER YEAR 

9.2.3 PRODUCTS SERVI-: 
CED AT SITE 
(BY PROD. TYPE) 

9.2.4 PRODUCTS SERVI-: 
C2D INHOUSE(BY 
PROD. TYPE) 
AT OUN CENTRES 

9.2.5 CONSUMPTION 
NORM Of CFC(BY 
TYPE) FOR 
PRODUCT TYPE 
(KG/UNIT) 

9.2.5.1 AVERAGE CFC (BY: 
TYPE) RECOVE
RABLE FOR PROD. 
TYPE AS % OF 
ORIGINAL CHARGE) 

APPENDIX - 4.5 (Contd.) 

Nil as repair is undertaken at 
service centre 

ftODEL 

IC 220 
IC 330 
IC 440 
IC 140 
IC 180 
IC 220 

5.0 ICG 

KGS OF FOAn USED 
(POLYOL MIX) 

4.7 
5.6 
6.4 
3.9 
4.5 
5.2 

(FOR EACH SUBSECTOR) 

ALL ftODELS 

9000 

< 10% 

> 90% 

Averaae 210 ams 

(Nitroaen/dry compressed air 
used for flushina/leak detec
tion). 

80% for Compressor !ailure 
cases 



9.2.6 

9.2.7 

CFC CONSUftPTION: 
BY TYPE (QUAN
'l'ITY) 

CFC CONSUftPTION: 
BY TYPE VALUE 

APPENVIX - 4.5 (Contd.) 

2 ftT CFC-12 

LE 23090 (Estimated) 

9.3 INFRASTRUCTURAL FACILITIES 

9.3.1 FACILITIES AVAILABLE FOR CHARGING AND HANDLING OF 
CFCs 

9.3.1.1 STORAGE Cylinders for CFC-12 & Drums 
for blended polyol 

9.3.1.2 ftEASUREftENT OF 
CHARGE 

9.3.1.3 LEAK DETECTION 

9.3.1.4 F~USHING 

9.3.1.5 ESTiftATE OF 
CFC UASTAGE PER 
ANNUft (BY TYPE 
OF CFC) OTY/BY 
CAUSE PAST 1 YR) 

9.3.1.6 UHETHER ANY 
FACILITY EXISTS 

Pressure Gauae at ftobile 
Trucks & Charaina Station 
at Service Centre. 

Electronic Leak D6tector 

Nitroa~n/Dry Compressed air 

10~ of total consumption for 
CFC-12 and 10~ of CFC-11. 

- FOR RECOVERY No 
(YES/NO) 
NUftBER OF N.A. 

- FOR RECYCLING: No 
(YES/NO) 
NUftBER OF N.A. 

- COST OF N.A. 
EQUIPftENT 

9.3.1.7 QUANTITY OF CFC: 
(BY TYPE) 

- RECOVERED/YR Nil 
- %AGE OF TOTAL: N.A. 

USAGE 
- RECYCLED YR N.A. 
- % OF TOTAL N.A. 

USAGE 
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9.3.1.8 IF PLASTIC BAGS: No 
USED FOR 
RECOVERY (Y/N) 

NUftBER OF N.A. 
BAGS USED 

- COST PER BAG N.A. 

9.3.1.9 FOR RECOVERY. N.A. 
USING ftACHINE 

- TYPE OF UNIT 
- CIF PRICE 
- DUTY (\) 
- INSTALLED 

COST 
- SUBSIDY REC

EIVED. IF ANY 

9.3.1.10 FOR RECYCLING N.A. 
USING ftACHINE 

- TYPE OF UNIT 
- P!UCE CIF 
- DUTY (%) 
- INSTALLED 

COST 
- SUBSIDY REC

EIVED. IF ANY 

10. CFC CONSUttPTION 

10.1 SOURCES OF 
SUPPLY 

10.2 BREAK-UP OF CFC: 
PROCURED BY 
DIRECT 111PORT 
BY TYPE, 

QTY 
BASIC PRICE 

IC I. UK 

TAXES AND N.A. 
DUTIES 
FREIGHT 

10.3 SIZE OF CONTAIN: 
ERS PROCURED IN 

CFC-11 

N.A. 
usina blen
ded polyols 

CFC-12 

1 11T containers 
tor tactory 30 ka 
cylinders tor 
aervicina. 



11. 

APPENDIX - 4.5 (Contd.) 

10.4 % QUANTITY PR- CFC-11 CFC-12 
OCURED BY SIZE ------ ------
OF CONTAINER 100~ 1 ftT Containers 

- SS\ 
30 k& Clylin-
ders - 15\ 

10.5 PROCUREftENT CFC-11 CFC-12 
PRICE BY CFC ------ ------
TYPE & CONTAI- Use blended 1 ftT containers 
NER SIZE Polyols Ava.LE 11.SO/k& 

10.6 IF CFC RECOVERED. No 
CONSUftED OR SOLD 

·10.1 IF SOLD. ftODE OF N.A. 
SALE (CYLINDERS. 
PLASTIC BAGS) 

10.8 PRICE OBTAINED FOR: N.A. 
RECOVERED CFC 

- IN BAGS 
- IN CYLINDERS 

10.9 IF CFC RECYCLED No 
AND SOLD (Y/N) 

10.10 PRICE OBTAINED N.A. 
FOR SALE OF 
RECYCLED CFC 

ORGANISATION RELATED 

11.1 

11. 2 

11.3 

NO.OF EftPLOYEES: 

AVERAGE YEARLY : 
UAGE RATE (AVG. 
FOR ALL 
EftPLOYEES) 

150 

LE 600 

- FOR N.A 
SUPERVISORS 

- FOR N.A 
TECHNICIANS 

TOTAL INVEST
ftENT IN PLANT 
a. EOUIPl'fENT 

Total capital in 1990 was 
LE 12.5 ftn 



12. 
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GENERAL 

12.1 

12 .1.1 

12.1.2 

12 .1. J 

12 .1. 4 

12.2 

12.J 

Note 

STEPS TAKEN 
TO REDUCE CON-
sunPTION OF CFCs 

BY TECHNICAL 
IftPROVEftENTS 

BETTER HANDLING: 
PRACTICES 

BY SUBSTITUTION: 

BY RECOVER.Y 6 
RECYCLING TYPE 
OF EOUIPftENT 
USED 

APPROXInATE ~ 

OF REDUCTION 
ACHIEVED IN CFC 
CONSUftPTION/ 
UNIT OF PRODUCT 
BY PRODUCT TYPE) 

PLANS OF COLLA-: 
BORATOR TO 
SUITCH OVER TO 
SUBSTITUTES 
(PRODUCT TYPE 
ANO SUBSTITUTE 
PLANNED) 

Started usin& Nitroeen for 
f~ushin& and cleanina 

None 

Use of Electronic teat 
detector 

None 

None, has planned to installed 
recovery 6 recyclina plant 
for demonstration purposes 

Nil 

HCFC-134a for compressors by 
1994-95. 50~ less CFC baaed 
blended polyols based on its 
availability expected by '93. 

1. The data 
provided 
Records 
multiple 

for previous years may 
as available. 

please be 

2. be kept so as to provide 
years in future. 

data for 
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LEVEL .:. ! 

PILOT ENTRIES AT ENTERPRISE LEVEL FOi DATA BANI-KENYA 
/--------\ 

SL. NO. DATA ELEftENT DATE OF UPDATE I I I I 

01. SERIAL NO. 

o~. 

03. 

04. 

05. 

NAnE AND ADDRESS 
OF ENTERPRISE 

YEAR OF INCEPTION 

NAnE OF PROftOTER 

MME OF CONTACT PERSON 

06. SUB-SECTOR APPLICABLE 

6.1 DOftESTIC FRIDGES • 
DEEP FREEZERS 
(INCLUDING FOAnS) 

6.Z COftftERCIAL AND 
INDUSTRIAL 
REFRIGERATION 

6.3 COftftERCIAL 
AIRCONDITIONING 

. . 

. . 

TOYOTA KENYA LTD 
P.O.BOI'. 45912 

\--------/ 

UBUIU BIGBUAY. NAIROBI 

AIRCONDITIONED CAI VAS 
INTRODUCTION IN 1990. 

TOYOTA ftOTOR CO .• JAPAN 

nR B ft GACBOKA 
LOCAL CONTENT nANAGER 

6.4 ftOBILE _I 
AllCONDITIONING 

• If enterpri•e i• in •ore than one •ub-aector then a 
rac~rd vill exi•t for each •ub-••ctor. 

07. TYPE OF ENTERPRISE 

7.1 NO. OF EftPLOYEES 

7.Z BREAJC UP OF 
EftPLOYEES BY 
ACTIVITY 

- ftANUFACTURE ) 
- SERVICE ) 
- OTBEIS (Ad•n.) 

•) ftanuf acturer 
b) laporter/A••••bler -' c) Inatallatlon 

Contractor 
d) Repairer/Service -' Aaencr 

4 (Involved in airconditionina 
job•) 

3 

1 



08. 

09. 

TECHNICAL TIE-UPS 
8.1 NAnES OF TECHNO

LOGY SUPPLIER/ 
COLLABORATOR. 

8.2 .NATURE OF 
COLLABORATION 

8.2.1 DESIGN & DRAUINGS: 
8.2.2 EOUIPftENT SUPPLY : 
8.2.3 ANY OTHER. 

APPENDIX - 4.6 (Contd.) 

TOYOTA noTOR. co .• JAPAN 

-' 
Supply of CXD/SKD Kits 

INFOR.nATION ON ACTIVITY AND LEVELS 

9.1 nANUFACTURE/ASSEftBLY (FOR EACH SUB-SECTOR) 

9.1.1 PRODUCT TYPES &: 
ftODELS UNDER 
EACH PRODUCT 
TYPE 

9.1.2 INSTALLED CAPA-: 
CITY(NOS/ANNUft) 
[BY ftODEL OR 
BY PRODUCT TYPE) 

9.1.3 ACTUAL PRODUC
TION 

9.1.4 ANNUAL GROUTH 
IN DEMAND 
(PROJECTED) 

9.1.5 PRESENT INSTA
LLED BASE 
(POPULATION] 
AS OF YEAR END 
[BY PROD.TYPE] 

9.1.6 SALES QUANTITY 
(BY PRODUCT 
TYPE) 

9.1.7 PRESENT ftARKET 
SHARE [BY 
PRODUCT TYPE] 

9.1.8 ANNUAL CFC OUA-: 
NTITY CONSUftED 

CFC-12 
CFC-11 
OFHTER CFCs 
(if any) 

TOTAL 

Airconditioned Passenare cars 
Corolla 1600 CC (only one ~od€l 
is airconditioned) 

N.A. 

180 (in 1991) 

about 5% 

220 

180 (IN 1991) 

18% 

OTY. VALUE 

500 Ka KSH 110,000 
NIL 
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9 .1. 9 CFC CONSUttPTION: 
NORtt PER UNIT 

- FOR FRESH Corolla 1600 CC : 2.8 k& 
CHARGE BY (includin& losses etc.) 
ftODEL 

- FOR FRESH Saae as above (only one aodel) 
CHARGE BY 
PRODUCT TYPE 
BASED ON 
UEIGHTED AVG. 
(INCLUDING 
LOSSES ETC. ) 

9 .1. 10 CFC CONSUttPTION: 
NO Rn 

- FOR·FOAtt N.A 
BLOUING BY 
ftODEL 

- FOR FOAtt N.A 
BLOU'ING BY 
PRODUCT TYPE 
BASED ON 
UEIGHTED AVG. 

9.1.11 ESTilfATED LIFE 20 years (estimate) 
OF PRODUCTS 
BEFORE SCRA-
PPING(BY PRO-
DUCT TYPE) 
IN YEARS 

9.1.12 UARRANTY PERIOD: NIL 
BY PRODUCT TYPE 

9 .1.13 % OF SAI.ES AS NEGLIGIBLE 
RTURNS IN UARR-
ANTY PERIOD BY 
PRODUCT TYPE 
REQUIRING RE-
CHARGE 
(LAST 5 YRS) 

9.1.14 CFC QUANTITY Corolla 1600 CC 3 k& 
USED FOR REC-
BARGE (BY 
PRODUCT TYPE 
OR ftODEL) 



CFC QUANTITY 
USED BY RECHARGE 
(BY PRODUCT TYPE 
BASED ON UEI-
GHTED AVERAGE) 

APPENDIX - 4.6 (Contd.) 

Saae as above 

9.1.15 FOAft INSULATION: N.A 
USED BY ftODEL 
(IN KGS) 

FOAn INSULATION: N.A 
USED BY PRODUCT 
TYPE BASED ON 
UEIGHTED AVE-
RAGE (IN KGS) 

9.2 REPAIR/SERVICING 

9.2.1 TYPES OF PRO
DUCTS SERVICED 

9.2.2 NUftBER OF 
PRODUCTS SERVI
CED PER YEAR 

9.2.3 PRODUCTS SERVI-: 
CED AT SITE 
(BY PROD. TYPE) 

9.2.4 PRODUCTS SERVI-: 

9.2.5 

CED INHOUSE(BY 
PROD. TYPE) 
AT OUN CENTRES 

CONSUftPTION 
NORft OF CFC(BY 
TYPE) FOR 
PRODUCT TYPE 
(KG/UNIT) 

9.2.5.1 AVERAGE CFC (BY: 
TYPE) RECOVE
RABLE FOR PROD. 
TYPE AS % OF 
ORIGINAL 
CHARGE) 

9.2.6 CFC CONSUftPTION: 
BY TYPE (QUAN
T !TY) 

(FOR EACH SUBSECTOR) 

Airconditioned Passenaer Cars 
(Toyota aake) 

About 75-100 

NIL 

100!. 

CFC-12 3 ka/unit 

80-90% if there is no leakaae 
(only compressor failure) 

3 ka/unit 
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9. 2. 7 CFC CONSUlfPTION: 
BY TYPE VALUE 

Approx. KSH 110,000 (CFC 12) 

9.3 INFRASTRUCTURAL FACILITIES 

9.3.1 FACILITIES AVAILABLE FOR CHARGING AND HANDLING OF 
CFCs 

9.3.1.1 STORAGE 

9.3.1.2 ftEASURElfENT OF 
CHARGE 

9.3.1.3 LEAK DETECTION 

9.3.1.4 FLUSHING 

9.3.1.5 ESTiftATE OF 
CFC UASTAGE PF.R 

ANNUft (BY TYPE 
OF CFC) QTY/BY 
CAUSE PAST 1 YR) 

9.3.1.6 UHETHER ANY 
FACILITY EXISTS 

- FOR RECOVERY 
(YES/NO) 
NUlfBER OF 

- FOR RECYCLING: 
(YES/NO) 
NUHBER OF 

- COST OF 
EQUIPftENT 

9.3.1.7 QUANTITY OF CFC: 
(BY TYPE) 

- RECOVERED/YR 
- %AGE OF TOTAL: 

USAGE 
- RECYCLED YR 
- % OF TOTAL 

USAGE 

Disposable Cylinders of 13.6 ka 
Capacity (CFC 12) 

Pressure Ganae of the Charaina 
Station 
(laported froa REFCO ftFG. LTD, 
SULGEN - SUITZERLAND) 

Electronic Leak Detector 
(Imported alonavith charaina 
station) 

CFC 12 

About 50% of total consumption 
of. CFC 12 

No 

N.A. 

No 

N.A. 

N.A. 

Nil 
N.A. 

N.A. 
N.A. 



9.3.1.8 IF PLASTIC BAGS: No 
USED FOR 
RECOVERY (Y/N) 

- NUftBER OF N.A. 
BAGS USED 

- COST PER BAG N.A. 

9.3.1.9 FOR RECOVERY. N.A. 
USING nACHINE 

- TYPE OF UNIT 
- CIF PRICE 
- DUTY (\) 
- INSTALLED 

COST 
- SUBSIDY REC

EIVED~ IF ANY 

9.3.1.10 FOR RECYCLING N.A. 
USING ftACHINE 

- TYPE OF UNIT 
- PR.ICE CIF 
- DUTY (%) 
- INSTALLED 

COST 
- SUBSIDY REC

EIVED, IF ANY 

10. CFC CONSUftPTION 

APPENDIX - 4.6 (Contd.) 

10.1 SOURCES OF 
SUPPLY 

REFRIGERATION CONTRACTORS LTD, 
NAIROBI 

10.2 BREAK-UP OF CFC: 
PROCURED BY 
DIRECT IftPORT 
BY TYPE, 

(Imported from GALCO LTD, 
BELGIU?f) 

OTY NIL 

BA:rc PRICE N.A 

TAXES AND N.A 
DUTIES 

FREIGHT N.A 



10.3 

10.4 

10.5 

10.6 

10.7 

10.8 

10.9 

10.10 

SIZE OF CONTAIN: 
ERS PROCURED IN 

% QUANTITY PR
OCURED BY SIZE 
OF CONTAINER 

PROCUREl'IENT OF 
PRICE BY CFC 
TYPE & CONTAI
NER. SIZE 

IF CFC RECOVERED, 
CONSUl'IED OR. SOLD 

IF SOLD, l'IODE OF 
SALE (CYLINDERS, 
PLASTIC BAGS) 

PRICE OBTAINED FOR: 
RECOVERED CFC 

- IN BAGS 
- IN CYLINDERS 

IF CFC RECYCLED 
AND SOLD (Y/N) 

PRICE OBTAINED 
FOR SALE OF 
RECYCLED CFC 

11. ORGANISATION RELATED 

11.1 NO.OF EMPLOYEES: 

11.2 AVERAGE YEARLY : 
UAGE RATE (AVG. 
FOR. ALL 
EMPLOYEES) 

- FOR 
SUPERVISORS 

} 
} 

APPENDIX - 4.6 (Contd.) 

Disposable Cylinders (13.6 k&) 

100% in 13.6 k& cylinders 

KSH 3000 per Cylinder(13.6 Ka) 

No 

N.A. 

N.A. 

No 

N.A. 

4 (involved in aircondi
tionina jobs) 

• 

- FOR 
TECHNICIANS 

} KSH 4,000 to 8,000 per month 
} 

11. 3 TOTAL INVEST
MENT IN PLANT 
& EOUIPrlENT 

} 

KSH 60,000 for charaina sta
tion & electronics leak detec
tor (Rest of infrastructure 
common for aeneral servicina 
of cars) 



12. GENERAL 

12.1 STEPS TAKEN 
TO REDUCE CON--
SUftPTION OF CFCs 

12 .1.1 BY TECHNICAL 
IftPROVEftENTS 

12.1.2 BETTER HANDLING: 
PRACTICES 

• 
12 .1. 3 BY SUBSTITUTION: 

12.1.4 BY RECOVERY 6 
RECYCLING TYPE 
OF EOUIPftENT 
USED 

12.2 APPROXIftATE ~ 
OF REDUCTION 
ACHIEVED IN CFC 
CONSUftPTION/ 
UNIT OF PRODUCT 
BY PRODUCT TYPE) 

12.3 PLANS OF COLLA-: 
BORATOR TO 
SUITCH OVER TO 
SUBSTITUTES 
(PRODUCT TYPE 
AND SUBSTITUTE 
PLANNED) 

APPENDIX - 4.6 (Contd.) 

NO 

Use ol Electronic Leak 
Detect.,r 

NO. Received technical 
literature froa parent company 
about RFC 134a based car air
condi tionina units. Avaitina 
further auidelines about 
commercialisation o! the same. 

NO 

N.A 

See ite~ 12.1.3 above. 

Note ' . ·the data 
provided 
Records 
multiple 

for yrevious years may 
as available. 

please be 

2. be kept so as to provide 
years in future. 

data for 
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LEVEL ::.. .! 

PILOT ENTRIES AT ENTERPRISE LEVEL FOR DATA SANK-NIGERIA 
/--------\ 

SL. NO. DATA ELElfENT DATE OF UPDATE I I I I 
\--------/ 

01. SERIAL NO. 

02. 

03. 

04. 

05. 

NAnE AND ADDRESS 
OF ENTERPRISE 

YEAR OF INCEPTION 

NAftE OF CONTACT PERSON 

06. SUB-SECTOR APPLICABLE 

6.1 DOftESTIC FRIDGES & 
DEEP FREEZERS 
(INCLUDING FOAftS) 

6.2 connERCIAL AND 
INDUSTRIAL 
REFRIGERATION 

6.3 COttnERCIAL 
AIRCONDITIONING 

6.4 noBILE 
AIRCONDITIONING 

TRERftOCOOL ENGINEERING CO.PLC 
PLANNING OFFICE UAY, ILUPEJU 
LAGOS. 

1971 

PATERSON ZOCBONIS PLC 
lfANCHESTER, UK 

lfR R If RAYNER 

-' 
x 

7. 

x 

* If enterprise is in more than one sub-sector then a 

07. 

record \lill exist 

TYPE OF ENTERPRISE 

7.1 

7.2 

NO. OF ElfPLOYEES 

BREAk UP OF 
EftPLOYEES BY 
ACT I VI Tl 
- ftANUFACTURE 
- SERVICE* 
- OTHERS 

for each 

a.) 
b) 
c) 

d) 

714 

586 
77 
51 

714 

sub-sector. 

nanufacturer 
Importer/Assembler 
Installation 
Contractor 
Repairer/Service 
Aaency 

* Sal•• & Distribution lncludina serv • · 

-' 

-' 
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08. TECHNICAL TIE-UPS 

09. 

8.1 NAl1ES OF TECHNO
LOGY SUPPLIER/ 
COLLABORATOR 

8. 2 NATURE OF 
COLLABORATION 

8.2.1 DESIGN & DRAUINGS: 
8.2.2 EQUIPl1ENT SUPPLY : 
8.2.3 ANY OTHER 

Paterson Zochonis Plc. 11anch
ester. UK 

Technoloaical and other 
support 
Yes 
N.A. 
N.A. 

INFORl1ATION ON ACTIVITY AND LEVELS 

9.1 11ANUFACTURE/ASSEl1BLY (FOR EACH SUB-SECTOR) 

9 .1.1 

9 .1. 2 

9 .1. 3 

9 .1. 4 

PRODUCT TYPES &: 
110DELS UNDER 
EACH PRODUCT 
TYPE 

INSTALLED CAPA-: 
CITY(NOS/ANNUl1) 
[BY MODEL OR 
BY PRODUCT TYPE) 

ACTUAL PRODUC- : 
TION 

ANNUAL GROUTH 
IN DEMAND 
(PROJECTED) 

Domestic Refrigerators & Deep 
Freezers 

A. DOl1ESTIC REFRIGERATORS 

HODEL NO. 

T 150 
T 200 
T 250 
T 300 
T 400 

CAPACITY (LTRS) 

140 
180 
230 
270 
310 

B. DEEP FREEZERS 

MODEL NO. 

F 251 
F 381 

CAPACITY (LTRS) 

250 
380 

2,50,000 os per annum for 
refriaerators and deep 
freezers 

32,000 (1991) of refriaerators 
and deep freezers 



9.1.5 PRESENT INSTA
LLED BASE 
[POPULATION] 
AS OF YEAR END 
[BY PROD.TYPE] 

9.1.6 SALES BY PRODU-: 

9 .1. 7 

CT TYPE 

PRESENT 11ARKET 
SHARE [BY 
PRODUCT TYPE] 

9.1.8 ANNUAL CFC QUA-: 
NTITY CONSUHED 

CFC-12 
CFC-11 
OFHTER CFCs 
(if any) 
TOTAL 

9.1.9 CFC CONSUl1PTION: 
NORl1 PER UNIT 
- FOR FRESH 

CHARGE BY 
lfODEL 

- FOR FRESH 
CHARGE BY 
PRODUCT TYPE 
BASED ON 
UEIGHTED AVG. 
(INCLUDING 
LOSSES ETC.) 

APPENDIX - 4.7(Contd .. ) 

500,000 (estimated) 

SPLIT AS FOLLOUS (AVERAGE) 
ftODEL NO. % 

T 150 
T 200 
T 250 
T 300 
T 400 
F 251 
F 381 

28% 

10 
45 
10 

5 
12 
10 

8 

100 

Qty. Vale 
7 11T Naira 1,75,000 (est) 

22 11T Naira 3,90,000 (est) 

29 lfT Naira 5,65,000 (est) 
-----------------------------
lfODEL NORJ1/UNIT FOR 

CFC-12 (GI1S) 
----- -------------
T 150 100 
T 200 130 
T 250 165 
T 400 283 
F 251 165 
F 381 283 

UTD AVG. AVG.LOSSES/ INCL. 
EXCLUDING UNIT (GHS) LOSSES 
LOSSES(GMS) (Gl1S) 
----------- ---------- ------

167 50 217 
( <i 30~) 



9.1.10 CFC CONSUftPTION! 
NORft 

- FOR FOAft 
BLOUING BY 
ftODEL 

- FOR FOAft 
BLOUING BY 
PRODUCT TYPE 
BASED ON 
UEIGHTED AVG. 

9.1.11 ESTiftATED LIFE 
OF PRODUCTS 
BEFORE SCRA
PP ING(BY PRO
DUCT TYPE) 
IN YEARS 

9.1.12 CFC QUANTITY 
USED FOR REC
HARGE (BY 
PRODUCT TYPE 
OR MODEL) 

CFC QUANTITY 
USED BY RECHARGE 
(BY PRODUCT TYPE 
BASED ON UEI
GHTED AVERAGE) 

9.1.13 UARRANTY PERIOD: 
B"l PRODUCT TYPE 

APPENDIX - 4.7(Contd .. ) 

ftODEL 

T 150 
T 200 
T 250 
T 300 
T 400 
F 251 
F 381 

UTD AVG. 
EXCLUDING 
LOSSES(GftS) 

561 

10 Years 

MODEL 

T 150 
T 200 
T 250 
T 400 
F 251 
F 381 

NORft FOR CFC-11/ 
UNIT (GftS) 

325 
388 
516 
611 
868 
824 

1067 

LOSSES UTD AVG. 
(GftS) INCL LOSSES 

(GftS) 

112 673 
(20%) 

NORM/UNIT FOR 
CFC-12 (G?fS) 

100 
130 
165 
283 
165 
283 

(Nitroaen/dry compressed air 
used for flushina/leak detec
tion). 

UTD AVG. 
EXCLUDING 
LOSSES(GHS) 

167 

12 nonths 

AVG.LOSSES/ INCL. 
UNIT (GMS) LOSSES 

(G?fS) 

50 217 
(@ JO!.) 



9.1.14 % AGE OF SALES : 
AS RETURNS IN 
UARRANTY PERIOD 
BY PRODUCT 
TYPE REQUIRING 
RECHARGING 
- LAST 5 YRS 

9.1.15 FOAft INSULATION: 
USED BY ftODEL 
(IN KGS) 

APPENDIX - 4.7(Contd .. ) 

1.5; (warrant~') 

l10DEL 

T 150 
T 200 
T 250 
T 300 
T 400 
F 251 
F 381 

KGS OF FOAn USED 

2.46 
2.94 
3.91 
4.63 
6.58 
6.24 
a.ca 

FOAft !NSULATION: 4.25 
USED BY PRODUCT 
TYPE BASED ON 
UEIGHTED AVE-
RAGE (IN ICGS) 

9.2 REPAIR/SERVICING 

9.2.1 TYPES OF PRO
DUCTS SERVICED 

9.2.2 NUMBER OF 
PRODUCTS SERVI
CED PER YEAR 

9.2.J PRODUCTS SERVI-: 
CED AT .SITE 
(BY PROD. TYPE) 

9.2.4 PRODUCTS SERVI-: 
CED INHOUSE(BY 
PROD. TYPE) 
AT OUN CENTRES 

9.2.5 CONSUHPTION 
NORl'f OF CFC(BY 
TYPE) FOR 
PRODUCT TYPE 
(KG/UNIT) 

(FOR EACH SUBS£CTOR) 

ALL l'IODELS 

30,000 

< 10% 

> 90'.i 

l'IODEL 

T 150 
T 200 
T 250 
T 400 
F 251 
F 381 

NORl'l/UNIT FOR 
CFC-12 (GHS) 

100 
130 
165 
283 
165 
283 

(Nitroaen/dry compressed air used 
!or !lu•hina/leak detection). 



9.2.5.1 AVERAGE CFC (BY: 
TYPE) RECOVE
RABLE FOR PROD. 
TYPE AS % OF 
ORIGINAL 
CHARGE) 

9.2.6 CFC CONSUftPTION: 
BY 1'YPE (QUAN
TITY) 

9.2.7 CFC CONSUftPTION: 
BY TYPE VALUE 

APPENDIX - 4.7(Contd .. ) 

so; for Coapreaaor f•ilure 
cases. 

6.5 rlT 

2.10.000 

9.3 INFRASTRUCTURAL FACILITIES 

"9.3.1 FACILITIES AVAILABLE FOR CHARGING AND HANDLING OF 
CFCs 

9.3.1.1 STORAGE 

9.3.1.2 ftEASUREMENT OF 
CHARGE 

9.3.1.3 LEAK DETECTION 

9. 3. 1. 4 FLUSHING 

9.3.1.5 ESTIMATE OF 
CFC UASTAGE PE~ 

ANNUrl (BY TYPE 
OF CFC) OTY/BY 
CAUSE PAST 1 YR) 

9.3.1.6 UHETHER ANY 
FACILITY EXISTS 

Tanks for CFC-12 & Drums for 
R-11 

Throuah charaina station 
(semi-automatic station with 
sett in&) 

Electronic 

Nitroaen/Dry Compressed air 

30~ of total consumption for 
CFC-12 and 20~ of CFC-11. 

- FOR RECOVERY No 
(YES/NO) 
NUrIBER OF N.A. 

- FOR RECYCLING: No 
(YES/NO) 
NUrlBER OF N.A. 

- COST OF N.A. 
EOUIPftENT • 



9. 3 .1. 7 QUA.NT I TY OF C':C: 
(BY TYPE) 

- RECOVERED/YR : Nil 
- \AGE OF TOTAL: N.A. 

USAGE 
- RECYCLED YR N.A. 
- \ OF TOTAL N.A. 

USAGE 

9.3.1.8 IF PLASTIC BAGS: No 
USED FOR 
RECOVERY (Y/N) 

- NUftBER OF N.A. 
BAGS USED 

- COST PER BAG N.A. 

9.3.1.9 FOR RECOVERY. N.A. 
USING MACHINE 

- TYPE OF UNIT 
- CIF PRICE 
- DUTY (%) 
- INSTALLED 

COST 
- SUBSIDY REC

EIVED. IF ANY 

9.3.1.10 FOR RECYCLING N.A. 
USING 11ACHINE 

- TYPE OF UNIT 
- PRICE CIF 
- DUTY (%) 
- INSTALLED 

COST 
- SUBSIDY REC

EIVED, IF ANY 

10. CFC CONSUMPTION 

APPENDIX - 4.7(Contd .. ) 

10.l SOURCES OF 
SUPPLY 

CAPL, Laaos 
ICI, 11anchester 

10.2 BREAK-UP OF CFC: N.A. 
PROCURED BY 



10.3 

. 10. 4 

10.5 

10.6 

10.7 

10.8 

10.9 

10.10 

DIRECT IftPORT 
BY TYPE, 

QTY 
BASIC PRICE 
TAXES AND 
DUTIES 
FR.EIGHT 

SIZE OF CONTAI-: 
NERS PROCURED IN 

% QUANTITY PR
OCURED BY SIZE 
OF CONTAINER 

PROCUREftENT 
PRICE BY CFC 
TYPE & CONTAI
NER SIZE 

IF CFC RECOVERED, 
CONSUMED OR SOLD 

IF SOLD, noDE OF 
SALE (CYLINDERS, 
PLASTIC BAGS) 

PRICE OBTAINED FOR: 
RECOVERED CFC 

- IN BAGS 
- IN CYLINDERS 

IF CFC RECYCLED 
AND SOLD (Y/N) 

PRICE OBTAINED 
FOR SALE OF 
RECYCLED CFC 

11. ORGANISATION RELATED 

11.1 NO.OF EMPLOYEES: 

APPENDIX - 4.7(Contd .. ) 

CFC-11 CFC-12 

295 Ka 1 nT containers £or 
Drums factory 

13.5/64 Ka cylinders 
for servicina 

CFC-11 CFC-12 

100% l nT containers-52% 
13.5 Ka/64 Ka cylin
ders - 48% 

CFC-11 

Ava. Naira 
17.7/ka 

No 

N.A. 

N.A. 

No 

N.A. 

714 

CFC-12 

Av. Naira 25/Ka 



11. 2 AVERAGE YEARLY : 
UAGE RATE (AVG. 
FOR ALL 
El'IPLOYEES) 

APPENDIX - 4.7(Contd .. ) 

Naira 8,800 

- FOR N.A. 
SUPERVISORS 

- FOR N.A. 

11. 3 

12. GEHERAL 

TECHNICIANS 

TOTAL INVEST
ftENT IN PLANT 
& EOUIPl'IENT 

12.1 STEPS TAKEN 
TO REDUCE CON
SUl'IPT I ON OF CFCs 

12.1.1 BY TECHNICAL 
111PROVEl'IENTS 

12.1.2 BETTER HANDLING: 
PRACTICES 

12.1.3 BY SUBSTITUTION: 

12.1.4 BY RECOVERY & 
RECYCLING TYPE 
OF EOUIP11ENT 
USED 

12.2 APPROXll'IATE % 
OF REDUCrION 
ACHIEVED IN CFC 
CONSUl'IPTION/ 
UNIT OF PRODUCT 
BY PRODUCT TYPE) 

12.3 PLANS OF COLLA-: 
BORATOR TC' 
SU ITCH O'i ER TO 
SUBSTITUTES 
(PRODUCT TYPE 
AND SUBSTITUTE 
PLANNED) 

N.A. (Value of total fixed 
assets in 1991 was Naira 
69.89 million). 

None 

None 

None 

None 

None 

Nil 

HCFC-134a for compressors by 
1994-95. Uater blowina in foa~ 
by aaid-1992. 

Notes 1. The data for p'evious years may please be 
provided as available. 

2. kecords be kept so as to providP data for 
multiple years in future. 




