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1.1 BACKGROUND 

CHAPTER ~ ~ 

INTRODUCTION 

There is overvhelaina scientific evidence to indicate that 
daaaae to the ozone layer is bein& caused by 
chlorofluoroc~rbons (CFCs) vhich a~e ua~d in refriaeration 
and airconditionin& equipaent, aerosols, plastic foaaa and 
cleanina solvents. 

In response t~ worldwide concern& on depletion of the 
ozone layer, CFC control measures were aaree~ upon at 
nontreal in 1987 in an international aareeaent now 
coaaonly referred to as •nontreal Protocol•. The Protocol 
caae into force in 1989 and was further atrenathened in 
London in 1990. 

As a contribution to the efforta of the developin& 
countries to aeet the requireaents of ftontreal Protocol, 
UNIDO has eabarked upon a project - US/RAF/90/173 with 9 
sub-proaramaes with specific reference to countries in 
Africa. 

The first two sub-proaraaaes have been completed and 
have brQu&ht out that the maximum reductions in 
consum~tion in African countri6s can be achieved 
adopt~on of efficient recovw~7 •nd recyclina systa=a 
the coolant aases CFC li and CFC 12 used in 
refriaeration ana airconditionin& sector. 

1.2 STUDY OBJECTIVES 

they 
CFC 

by 
of 

the 

1.2.1 The present project has been aasianed to ftantec 
Consultants Pvt Ltd, India v;d~ llNTOO lette~ dated 28th 
October, 1991. Thia forms the sub-proaramae 3 of the 
above project US/RAF/90/173 and is aimed at "Techno­
economic Assessment of the Financial Viability of the 
•:ollection and safe disposal of refriaerant aases and 
related materialsw. 

~his proj9ct concentrates on 3 countries - Eaypt, Kenya 
and Niaeria to aerve as ~ basis for development of a 
aeneralised set of auidelines for Africa as a whole. 
These three countries are sianatories to the ftontreal 
Protocol, and fall in the cateaory of "Developina 
Countriesw as defined in the nontreal Protocol as their 
per capita CFC con•~•ption is far less than 300 &••· per 
annua. 

1.3 APPROACH TO~ STUDY 

The overall approach adopted for the country studies is 



outlined below : 

Comprehensive CFC Audit. to ascertain 

Total supply of CFCs 
CFC consumption pattern (by sub-sector) 
Unit CFC consu•ption nor• (by equip•ent) 
Estimation of Nev and Recharaina de•and (by sub-sector) 
Physical distribution of suppliers/users 

Step II Demand Forecastina for airconditionina and 
refriaeration sector (upto year 2010) 

By equipaent type and by sub-sector 
Nev and Recharaina de•and for CFCs 
To carry out an asseasaent of technically feasible 
quantities for recovery and recyclina 
To estiaate practically Recoverable quantities 
To evaluate i•plicationa on compliance with ftontreal 
Protocol 

Stap iii : Technical options for Recovery. Recyclina and 
Safe Disposal 

ldentifyina schemes for recovery & recyclina in 
various sub-sectors 
Equipaent selection 
Examinina loaistics and other ••pects of technical 
feasibility 
ldentif ication of types of ventures • fraaP.work for a 
national system for recovAry ~ rAr.yr.line 

Step IV Economic Viability Analysis 

At venture as well as national level 
Sensitivity Analysis 

Step V : Developin& a Framework for Implementation 

Review of present Scenario 
Proposina measures such as Leaislative. 
ftarket oriented and Institutional 

Financial. 

1.4 STRUCTURE OF THE REPORT 

The Final Confidential Report. coverina the studies 
related to Eaypt, Kenya and Niaeria. has been prepared and 
presented separately in four volumes. as under: 

Volume I 
Volume II 
Volume III 
Volume IV 

Thi• Final 
overview of 
distribution. 

Eaypt Country Study 
Kenya Country Study 
Niaeria Country Study 
Reaional Guidelines & Data Bank 

Non-Confidential 2eport 
the work done, for vider 

2 

provide• a brief 
diaaeaination and 



EXECUTIVE sunnARY 

2.1 CFC AUDIT 

2.1.1 A comprehensive survey was carried out in the three 
project countries. cove~ina in detail the airconditionina 
and refriaeration sector, for assessaent of the present 
levels of consuaption of CFCs in various sub-sectors. 

The survey involved contacting aanufacturers. importers of 
CFCs, service aaencies, collllercial installations as well 
as professional bodies, associations and aovernaent 
aaenci~s such as Egyptian Environment Affairs Aaency 
(EEAA) in Eaypt. National Environaent Secretariat (NES) in 
Kenya & Federal Environaent Protection Aaency (FEPA) in 
Niaeria. 

As ·none of the project countries manufacture CFCs and 
there are no sianiflcant exports of CFCs or CFC based 
products. th~ consumption in each of the countries is 
approximately equal to the imports. The utilisation in 
each country has been estimated by buildina up the deaand 
for each of the sub-sectors. throuah a coaprehenRiVA fiAlrl 

surv~y of the industrial enterprise~. 

2.1.2 The total consumption of CFC-11 & CFC-12 in 1991 in Eaypt. 
Kenya & Niaeria is shown below in Table - I. 

_.. ..... ... y 
1AD'-r. - J. 

CFC UTILISATION BY SUB-SECTOR IN 19!!,. (l1T) 

----------------------------------------------------------
I EGYPT I KENYA I NIGERIA 
1-------------1-------------1-------------
ICFC-11ICFC-121CFC-lllCFC-121CFC-11ICFC-12 

----------------1------1------1------1------1------1------
1. Relrlaeratlonl I I I I I 

& Alrcondl- I I I I I I 
t ionina I I I I I I 

I I I I I I 
- Doaestlc I 264 I 321 I 10.51 20.7 I 60.5 I 77.8 

refriae::-a- I I I I I I 
tors a. I I I I I I 
deep free- I I I I I I 
zer• I I I I I I 

- Commerclal&I 50 I 25 I 6 I 51.71 6.5 I 3.5 
lnduatrial I I I I I I 
refrlaera- I I I I I I 
tlon I I I I I I 

- Doaeat le a. 31 I I I I 4. 1 I 7. 3 
commercial I I I I 
aircondi- I I I I 
tlonlna I I I I 



Table - I (Contd .. ) 

I EGYPT I KENYA I NIGERIA 
1-------------1-------------1-------------
ICFC-111CFC-121CFC-111CFC-121CFC-111CFC-12 

----------------1------1------1------1------1------1------
- nob i l e I I 8 9 ! I 6 . 5 I I 3 8 2 . 7 

aircondi- I I I I I I 
tionina I I I I I I 

Sub-Total 

2. Aerosols I 
3. Plastic Foa•sl 

345 I 435 I 16.SI 78.91 71.7 I 471.3 

90 I 
640 I 

360 I 
50 I 

s 4 I 
I 280 

I 150 
I 

Total I 1075 I 845 I 21.SI 82.91 351.71 621.3 

1920 104. 4 973 

The utilisation in the case of Eaypt and Kenya is sliahtly 
hiaher than import fiaures, as part of . the CFCs are 
indirectly iaported, throuah refriaerators and foamed 
cabinets. However, in Niaeria the consumption of CFC 12 
is lover than import quantity as about 10-15% of the 
imported CFC 12 is re-exported to neiahbourina countries 
such as Ghana 6 Cameroon. 

2.1.3 The current retail prices of refriaerants in the three 
project countries are aiven at Table - II below 

TABLE - II (US$ PER KG) 

EGYPT KENYA NIGERIA 

CFC tl 2.2 2.85 1.8 - 2.3 

CFC 12 3.5 - 3.9 4.6 - 7.8 3.0 - 4.0 

2.1.4 CFC National audits have shown that the total consumption 
of CFC 11 and CFC-12 in the project countries has 
decreased durina the last f ev y~ars primarily due to 
substitution by other substa~ces in the foam and aerosol 
sectors. In Eaypt the import of CFC 11 6 CFC 12 has aone 
down from 2400 ftT ir 1989, to 1900 ftT in 1991. Similarly 
in Kenya there is a decrease from 230 nt (1989) to less 
than 100 ftT in 1991; and in Niaeria the reduction has 
been less sianificant, i.e. fro• 1300 nt in 1985 to 1050 
nt in 1991. Trends indicate that these fiaures will 
further ao down. 

2 .1. 5 There is no sianificant consumption of CFCs in 
sector as CFC-113 haa been aubstituted 
Tetrachloride and nethyl Chloroform which 
controlled substance& as per the amended 
Protocol. 

4 
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2.1.6 The aaj~r proportion of CFC cdnauaption in all countries 
baa been in the air conditionina • refriaeration sector 
(41\. 91\ and 56\ in Eeypt, ~P."Y~ ~ Nie~riA 

respectively). 

2.2 DEllAND FORECAST 

2.2.1 In the airconditionina and refriaeration sector. due to 
the complete dependence on iaports for co•preasors as well 
as CFCs. the trend is that of phasina out the CFC based 
equipment in line with the developaents in adva.nced 
countries. Gradual phaseout of CFC based equipaent is 
expected to start fro• 1992/1993 itself. wit~ complete 
phaseout ex~ected by 1997. The earliest p~aaeo•t vill be 
for coaaercial refriaeration equipaent which ca~ be easily 
desiened for operation with HCFC 22. 

In other sectors viz aerosols. plastic foams and solvents. 
coaplete phase out is expected by 1995, 1993 and 1994 in 
Eaypt. Kenya and Niaeria respectively. 

2.2.2 Takin& the above into account. the deaand for CFCs upto 
the year 2010 has been arrived at for each of the three 
countries by aaareaation of the demand for the various 
sub-sectors of airconditionina and refriaeration in the 
respective countries. as suaaarised in Table - III below. 

TABLE .:. II I 

PRESENT 6 PROJECTED DEftAND FOR CFCs IN THE PROJECT COUNTRIES 

1991 1996 Z005 2007 2010 

:- Ntw :1055 :497.0 :179 : 43.1 : o.o: o.o : 0.0: 0.0 : o.o: o.o 
EGYPT :- Rtc~r9in9: ZO :341.0 : 25.0 !411.6: 19.0 :Z76.7 : 17.9 !229.8 : 16.3 :156.0 

----:--:--:-:--:--:--;--:--:--:--
:- Tol•l :1075 !&45 !Z04.0 !454.7 : 19.0 :Z76.7 : 17.9 :229.8 : !6.J !156.0 

---------:--:--:--:--:---:--:--:--:----:--
:- New : Zf.5l 39.S : 6.7 : 4.8 : 0.0 : 0.0 ~ 0.0 : 0.0 : 0.0 : 0.0 

KENYA :- Rtc~rgint: 0 : 43.4 : 0.0 : 49.9 : 0.0 : 37.0 : 0.0 : 29.7 : 0.0 : 18.3 
----:-----:--:--:--:--:--:--:--:--:--
:- Tol•l : Z1.5: 82.9 : 6.7 : 54.7 : 0.0 : 37.0 : 0.0 : 29.7 : 0.0 : 18.3 

:- Htw : 347 :216 : 43.2 : 42.5 : 0.0 : o.o : 0.0 : 0.0 : o.o : 0.0 
NIGERIA :- Rtc~r9in9: 4.7:405.3: 4.2 :318.2: 0.0 :104.2 : 0.0: 50.3 : 0.0: 11.7 

----:--:--:--:--:--:--:----:--:--:--
:- Tot.I : 351.7:621.3 : 47.4 :360.7 : 0.0 :104.2 : o.o : 50.3 : 0.0 : 1f.7 

2.2.3 In each of the three countri••. the import and conauaption 
of CFC• ie concentrated in and around the national 
capital•. In Eaypt, moat of the importer• of CFCa and the 
major uaera are located in and around Cairo. Similarly in 
Xenya 6 Niaeria the concentration of importer• •nd uaera 
of CFC• ia in Nairobi and Laao• reapectively. However in 
Niaeria, the di•tribution network of th• importer• i• 



quite sp~ead out across the country. whereas in the other 
two countries it is limited to only a few of the important 
cities/towns. where the aanufacturers and/or servicing 
aaencies for CFC based equipaent are operative. 

2.2.4 After 1997. a substantial part of the d~aand for CFCs is 
on account of recharaina. i.e. for servicina of the 
existina population of CFC based equipment. which 
emphasises the need of recovery and recyclina systems as 
an important means to further reduce the consumption for 
an eventual phase out. 

As all the three countries are sianatories to the nontreal 
Protocol. the above demand projections. when viewed in the 
context of compliarce with the Protocol requirements. 
shows that these countries have no alternative but to 
plan. oraanise and implement proaramaes which will brina 
down the recharaina requirements for CFC based products. 
This can only be achieved by puttina in place. an 
effective national systea for collection/recovery and 
recyclina. as well as substitution of CFCs. 

2.3 EQUIPnENT FOR RECOVERY AND RECYCLING OF CFCs 

2.3.1 Several manufacturers/users of these equipment were 
contacted and met by the project team experts. to 
understand the features and operations of the same. The 
technical details of representative equipment for recovery 
and recyclina are attached at Appendices 2.1 and 2.2 
respectively. 

Based on this. a comparative evaluation of the technical 
features of various representative models of recovery and 
recyclina equipment was carried out and is presented at 
Appendix 2.3 to this report. 

2.3.2 In view of the fact that the volumes of CFCs handled by 
typical individual enterprises in the project countries 
are very small as compared to those in developed 
countries. the low capacity portable models of the 
recovery and recyclina equipment would be most appropriate 
for adoption in Eaypt, Kenya and Niaeria. These equipment 
are versatile and can be used for recovery and recyclina 
of HCFC-22 also. Their utility will thus continue even 
after the CFCs are phased out completely. 

2.3.l Features incorporated in the recovery and recyclina 
equipment are such that these can be easily operated and 
maintained by local technicians, after an initial trainina 
input. The important operatina parameters for these 
equipment are as follows : 

Capacity 
Indicative Price 

(US $) 

6 

Recovery 
equipment 

0.5 lb/min. 
1000 

Recyclina 
equipment 

25 ka/hr 
1400 



Spat&& • :onauaa­
bles (US .S/IC&) 
Eneray conauaption 

0.31 

0.05 ICUR/ka 

0.41 

0.05 ICUB/k& 

2.4 TECHNICAL OPTIONS FOR COLLECTION/RECOVERY AND RECYCLING OF 
CFCs 

2.4.1 The various technical options for collection/recovery and 
recyclina of CFCs froa the refriaeration and 
airconditionina equipaent were evolved takina into 
consideration the present practices for repair and 
maintenance of equipaent in the four sub-sectors. viz 
domestic refriaerators .and deep freezers. coaaercial and 
indu•trial refri~eration. doaeatic and coaaercial 
airconditionina. and aobile airconditionina. 

2.~.2 The recovery and recyclina of CFC-11, which is a liquid at 
room teaperature and is used for larae coaaercial 
installations. has been an established practice. Renee 
the focus in thia study was on recovery and recycliaa of 
CFC 12. Thouah HCFC-22 is not coverPd under the project. 
it is of interest as siailar equipment could be used, as 
for CFC 12. for recovery and recyclina. 

2.4.3 The three project countries - Eaypt. Kenya and Niaeria 
have per capita CFC-consumption levels as aiven in Table -
IV below : 

EGYPT 
KENYA 
NIGERIA 

TABLE - IV 

PER CAPITA CFC CONSUftPT£0N 

TOTAL CFC 
CONSUftPTION 
IN 1991 

(ftT) 

1920.0 
104.4 
973.0 

ESTiftATED 
POPULATION 
IN 1991 

57 nn 
25 nn 

115 nn 

These are far lower than the specified limit 
per capita. and put them in the cateaory of 
Countries"'. 

PER CAPITA 
CFC CONSUft­
PT I ON 

33.70 ams 
4.15 a•a 
8.50 a•s 

of 300 a•s 
'"Develop!.na 

Presently, CFC imports in these countries are mainly from 
France, UK and Germany. Even if th~se countriea atop or 
curtail the production of CFCs in the uext few yeara, the 
project countries viz. Eaypt. Kenya ' Niaeria, will not 
have any proble•, aa these will still be available from 
other aourcea such aa China, India, etc., althouah pric•• 
of CFC• are likely to riae world-vide due to the 
accelerated phaaina out of CFCa in developed countries. 

2.4.5 The project team, however, aaw a considerable amount of 
enthuaiaam in these countries to counter the ozone 
depletion proble• and to reduce the consumption/import o~ 

CFCs. Initiative taken by these countries to aian the 

1 



nontre~l Protocol alonaside developed countries is 
indicative of the positive attitude of their aovern•ents 
to thia issue. 

2.4.6 Based on the findinas of the field surv$y and evaluation 
of ~he equipment available for collection/cecovery and 
recyclina of CFCs. the technical options found relevant in 
the specific context of the three countries are as 
follows : 

1. Uidespread use of plastic baas for collection ~f CFC-
12 dnrina servicina of domestic refriaerators and 
deep freezers 

2. Recovery equipment to be installed at the 
of manuf acturers/asseablers as well 
servicina aaencies 

~orkshops 

a9 larae 

3. Recyclina of the collected/recovered CFCs would be 
ideally done by dealers/distributors/iaporters of 
CFCs. who already have a network for supply to the 
end users 

2.•.7 The priorities for recovery and recyclina of CFCs in the 
three countries are as follows based on the CFC 
consumption pattern and assessment of recoverable 
quantities for each sub-sector. 

Country 

Kenya 

Niaeria 

Sub-Sector 

Domestic refriaeration & deep freezvrs 
~obile airconditionina 

Domestic refriaerators & deep freezers 
Commercial & Industrial refriaeration 

nobile airconditionina 
Domestic refriaerators & deep freer.era 

2.4.8 Consid~rations ~Adoption of Recovery ~ Recyclin& Equipment 

Local manufacture/assembly of the recovery and recyclina 
equipment in the ~roject countries !s technically feasible 
but not commercially viable due to low volumes. To make 
local manufacture/assembly in an Afric~n country viable. 
it would be necessary to club local requirements with the 
neiahbourina countries' requirements. Therefore 3 or 4 
such projects can be considered for Africa as a whole. 

However, the necessary technical skills 
exist in each of the project countries 
maintain the equipment, with necessary 
bein& provided initially. 

2.4.9 Att~inable Reduction in CFC Consumption 

and competence 
to operate and 
trainina inputs 

Recovery 
help to 

and recyclina proarammes in each country 
reduce the CFC consumption substantially. 

will 
The 
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maximum reductions attainable, ba•ed on 1991 field aurvey 
data, are aiven in Table V below : 

TABLE - V 

ttAXInun ATTAINABLE REDUCTION IN CFC CONSUftPTION 
BY RECOVERY & RECYCLING (1991 DATA) 

Eaypt 
Kenya 
Niaeria 

as % of recharaina 
demand 

58 
56 
36 

as % of total 
demand for 

airconditionin5 
& refriaeration 

sector 

28 
26 
27 

The maximum attainable reduction in Niaeria is the lowest. 
as a percentaae of recharaina demand, because in the 
mobile airconditionina sub-sector, which accounts for the 
laraest share of recharaina demand in Nianria, most of the 
requirement is for leakaae cases where the a,reraae 
recoverable quantity is low, as a percentaae of total 
initial charae. 

2.4.10 Recovery of CFCs from related materials (Insulation Foam) 

The recovery of CFCs from insulation foam is loaistically 
a~d economically not found f edsible in the projec: 
countries. Reported initial estimates from developed 
countries suaaest that the overall cost of CFCs recovered 
from domestic refriaerators would be nearly twenty five 
times the cost of virain CFCs. 

2.4.11 Safe Disposal of CFCs 

Disposal of CFCs is not found to be a practical 
proposition for any of the project countries as the 
facilities for thermal incineration require very hi5~ 

capital investment (over US$ 40 million) and hence can be 
justified only if the quantity of CFCs to be destroyed is 
of the order of 15,000 nT per annum. Even then the coat 
of destruction is about US$ 3000-3500 per nT of CFC makina 
it economically unviable. 

2.5 ECONO~IC VIABILITY 

2.5.1 The economic viability of the identified technical options 
for recovery and recyclina was done at 

a) Venture (individual enterprise) level 
b) National level 

2.5.2 Viability Analysis at Venture level 

The three 
and/or 

types of 
recyclina 

9 

practical venture• for 
of refriaerant &•••• 

recovery 
in the 



Alrconditionina and refriaeration sector for each country. 
are 

a) 

b) 

Collection usina 
plastic baas 

Recovery usina 
portable equipaent 

for domestic refriaoratora and 
deep freezers sub-sector 

- all sub-sectors 

c) Recyclina uaina - all sub-sectors 
portable equipaent 
(with additional 
recovery equipaent) 

These ventures will be operated as an extension 
existina activities of industrial enterprises 
field, and hence aust provide sufficient 
motivation to the proaoters. 

of the 
in the 

econoaic 

The ventur~ for collection usina plastic baas does 
involve any capital lnvestaent, vhile the ventures of 
(b) 6 (c) would require initial capital investment 
suitable equipment, which are priced at about US $ 
and US $ 2400 respectively. 

not 
type 
for 

1000 

The viabil~ty analysis for each type of venture ls done 
takina the follovina aspects into account : 

a) Estimation of cost of the project, in local currency, 
and means of financin& on the basis of current norms 
in each country. 

b) Computation of operatlna revenues for each 
venture based on quantity of CFC processed 
price to be realised for the same. 

type 
and 

of 
the 

c) Assessment of operatlna costs includlna cost of raw 
materials, consumables & spares, pover, labour, 
transportation, depreciation, interest and other 
overheads. 

d) Projection of the level of activity/scale of 
operation for each type of venture in each countrJ, 
upto the rear 2010 (terminal year for CFC phaseout). 

e) Estimation of the total number of v&ntures in each 
country, on the basis o: 

concentration and dispersion of sectora/aub­
sectors to be addressed by each tJpe of venture. 
level of actiYity of a typical venture. 
realistic proportion of the taraet population to 
be addressed. 
manpower AvailabllitJ. 
recoanition of the fact that the recovera~le 
quantity would proaressively r~duce due to 
pbaaina out of CFC baaed equipment. 

10 



The first step in venture level viability analysis was t~ 
establish the dlaensions of the ventur~ in teras of 
equipment required. based on which the project investment 
and means of financina were d&terained takin& the current 
prevailina norms in each country. The number of ventures 
of each type for the three project countries were arrived 
at as follows : 

TABLE - VI 

nAXIftUft NUnBER OF RECOVERY 6 RECYCLING VENTURES IN THE 
PROJECT COUNTRIES 

I EGYPT I KENYA I NIGERIA I 
1----------------1-----------------1----------------1 
!Recovery! Recy- IRecoveryl Racy- !Recovery! Recy- I 
lonly clina !only clina lonly I clina I ________________ , ________ ---;---1-------- ----;---1--------1----;--1 

Technically I 57 nT 211 ftTI 16 ftT 24 ftTI 60 ftTI 81 ftTI 
feasible qty. I I I I I 
(averaae for I I I I I 
1993-2010) I I I I I 

I I I I I 
ftin economic qtyl 261 Ka 1799 Kai 180 Ka 1266 Ka I 256 Ka11633 Kai 
per venture <ii I I I I I 

I I I I I 
ftax. number of I 218 117 I 90 19 I 234 I 50 I 
ventures possi- I I I I I 
ble I I I I I 

Note : *Includes additional quantity collect~! throuah 
plastic baas which is processed with the help of 
portable recovery equipment installed at all the 
recyclina ventures. 

<ii Taken as 25% hiaher than the break-even quantity 

Based on the above and takina into account the findinas of 
the industrial field surveys carried out. the practical 
number of ventures for each country were determined. The 
practically feasible quantitie• for recovery and 
recyclina, as compared to technically feasible quantities 
were also estimated. 

The important findina• reaardina the viability of venture• 
are summarised at Table VII below : 

TABLE - VII 

SUftftARY OF VENTURE VIABILITY ANALYSIS 

VENTURE TYPE 

I 
I- No. of ventu-1 
I res I 

11 

EGYPT ICENYA 

100 40 

NIGERIA 

150 



Table - VII (Contd.) 

---------------------------------------·-------------------
VENTURE TYPE EGYPT KENYA NIGERIA 

----------------------------------------------------------
- Practically I 26.5 llT 10.6 llT 36 llT 

feasible Qty I 
(averaae for I 
1993 - 2010) I 

- Coat per k& I 0.92 1. 04 0.92 

R.eco- of CFC reco- I 
very vered(US $) I 
only - Break-even I 209 Ka 145 Ka 205 la 

quantity I 
- Actual qty. I 265 IC& 265 IC& 240 I& 

per venture I 
I 

IRR I 
- on equit7 I 67.8\ 93.9\ 215.1% 

- on total I 23.5\ 27.9% 47.2% 

capital I 
I 

Payback Period I 
- on equity I 1 Year • 1 Year 6 Jfontha 

!Six •onths 
- on total I 4 Years 4 Years 2 Years 

capital I 
----------------------------------------------------------

Recy­
cl ina 

- Practically 
feasible Qty 
(averaae for 
1993 - 2010) 

- No. of ventu­
res 

- Cost per k& 
of CFC i-ecy­
cled (US $) 

- Break-even 
quantity 

-·Actual qty. 
per venture 

IRR 
- on equit7 
- on total 

capital 

Payback period 
- on equity 

- on total 
capital 

98 llT 

12 

4.10 

1439 IC& 

8167 IC& 

197.2% 
18.9\ 

1 Year • 
2 nonth• 
2 Years 

14 lfT 

5 

5.80 

1013 Ka 

2811 Ka 

119.9% 
75.6% 

8 Jfonths 

2 Year• 

45.3 llT 

10 

4.47 

1306 Ka 

4539 Ka 

325.1% 
91.1\ 

6 lfontha 

1 Year a. 
6 nonths 

----------------------------------------------------------
The break-even quantity !or recovery and rer.yr.llne 
ventures in Ken7a are the lowest as compared to Eaypt and 
Niaeria, as the existina sellin& pi-ices of CFC• in Kenya 
are the hi&h•st. 
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2.5.3 Net National Econo•ic l•n!fit 

The Net •ational Econo•ic Benefit for ••ch country has 
been vorked out uaina the principles of aocial cost 
benefit analyaia. and aaar•aatlna the venture level 
analyaia at the national level. The follovina coats and 
benefits (at 1992 pricea) have been asaesaed for the 
period 1993 to 2010. 

Benefita: 
aavinaa in i•porta of refriaeranta 
increase in eaployment 
increaae in conau•ption and invest•ent 
increaae in aovern•ent r8venues 

Coats: 
coat of equip•ent and consuaables 
trainina and publicity costa 
increaae in coat• of overheads and •aintenance of 
ventures 
duties and taxea foreaone by the aovern•ent 

The present value of the net benefits to the 
obtained by diacountina at the rate of 2i for 
the net national econoaic benefit for each 
aumaariaed in Table - VIII belov. 

TABLE= VIII 

NET NATIONAL ECONOftIC BENEFIT 

country was 
arrivina at 
country. as 

I EGYPT I KENYA I NIGERIA 
--------1---------------1----------------1----------------
In local!(-) LE 19.69 ftnl(-) KSH 13.52 nnt(-) N 17.44 nn 
curr~ncyl I I 
In US$ 1(-) US$ 5.95 ftnl(-) US$ 0.48 nn IC-) US$ 0.97 nn 

The net value for Eaypt ia particularly hiah ovina to the 
subsidy on plastic baas vhich is the major medium for 
collection of CFCs fro• the laraeat sub-sector i.e. 
domestic refriaeratora. 

Thia further confir•a the fact that recovery and recyclina 
proara•••• in th••• countriea have to be vieved aa a 
requireaent needina financial aupport from international 
aaenciea. 

2.5.4 Compliance~ nontreal Protocol 

In the context of coapliance with the requir•••nta of the 
ftontrcal Protocol. it la aeen that in Eaypt and Niaeria 
the total demand exceeda the liait in the year 2007. 
However, in the caae of Kenya, thia takea place earlier, 
i.e. in the year 2005. The overall acenario for Eaypt, 
Kenya and Niaeria la ahovn in fiaurea 2.1. 2.2 and 2.3 
reapectively. 
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The proaoti~n of recovery and recyclina ventures will 
help each of the countries to co•ply with the. ~ontreal 
Protocol as shown in the fiaures, with the possible 
reduction in total CFC deaand in each country.· 

Uith the iapleaentation 
proaraaaes. the coapliance 
be achieved as follows 

Eaypt up to 
Kenya up to 
Nieeria up to 

of 
with 

2007 
2007 
2010 

recovery 
protocol 

and recyclin& 
requireaenta can 

In Eaypt 6 Kenya. the further reduction in CFC consuaption 
required after 2007 to meet the protocol liaits is of such 
an order that it can be aet throuah CFC banks, or uae of 
drop-in substitutes. which are expected to be available by 
that tiae. 

2.6 FRAl!EUORX FOR IftPLEftENTATION 

At present none of these project countries have an 
appropriate leaislative and institutional fraaework. with 
respect to uaaae. recov•ry and recyclina of CFCs. 
In the context of the findinas of the study, it is felt 
desirable and necessary to introduce reaulatory 
leaislative measures reaardina various· aspects of CFC 
consuaption, viz sale. purchase and conservation throuah 
recovery & recyclina. Appendices 2.4 to 2.8 show the 
illustrative exaaplea of leaialations in other countries 
in this context. These are provided as auidelinea for 
enactina similar leaislations in the countries of the 
African Reaion. 

These leaislative and reaulatory aeaaurea would be aimed 
at achievin& the f ollowina: 

a) identification of users of CFCs 
b) iaposina an obliaation on seller• and uaera to report 

consuaption or utilisation of CFCs 
c) establiahina codes of practice for repair/aervicin& 

d) 

•) 
f) 

aaencies 
accreditation of aervice 
enaurina proper diapoaal 
ensurina adoption of 
equipment 

mechanics and aaencies 
of equipaent containina CFCa 
recovery and/or recyclina 

The econoaiea of these countries are characterised by low 
rate of arowth, adverae balance of payment• situation and 
dependence on imports in the aanufacturina sector. 

The public awareness and conauaer pull ia liaited and at 
the present level cannot be counted on to drive a recovery 
and recyclina proaraaae. Further, the exiatin& 
inatitutiona are not a•ared up in teraa of oraaniaation or 
trainina for coordinatina the total proaraaae. 
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Ue recomaend the followina fraaework for iapleaentina the 
recovery and recyclina proaraaae : 

1. Command and Control fteasures 

These aeaaurea are in terms of enactaent of 
le~islation on practices in the followina areas which 
would be applicable in all the countries. 

Sale of CFCs and aaintainina records of the same 
Accredition/certification of users of CFC 
Obliaation on the part of larae installations 
especially chillers and equipment manufacturers 
to install recovery equipment 
Obliaation of service aaenciea to recover CFCs 
Obliaation on sellers of CFCs to buy back 
recovered CFCs 
Obliaation on service aaencies to return a 
certain proportion of recovered CFCs to be able 
to purchase virain CFCs 

2. Financial Support fteasures 

These are -

ftakina imported equipment and spares for the 
recovery and recyclina ventures duty exempt 
Providina arants/subsidies to entrepreneurs for 
settina up venture&. The minimum subsidy to 
make the ventures viable is 20%. However hiaher 
subsidy of upt~ 50% can be considered by each 
country dependina on the priority to be accorded 
for implementation. 
lncreasina the price of virain CFC by imposina 
hiaher duties so as to raise the price of 
·recovered" CFC 
Free supply of plastic baas to accredited 
service aaencies 
fteetina expenses for trainina and promotion 
fteetina the coats of settina up a CFC bank when 
required 

It is recommended that these coats should be met out 
of a special fund created with the help of foreian 
aid. 

3. Institutional Strenathenina 

Ue have recommended that in each of the project 
countries the existina aaency dealina with 
environmental issues like EEAA in Eaypt, NES in Kenya 
and FEPA in Niaeria. create a separate department to 
deal exclusively with the followina in conjunction 
with manufacturer• associations and other bodies. 

Evolvina codes of practice 
Providina technical inputs throuah trainina 
Certification/accreditation of service aaencie• 
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Aaaistin~ in stArt-up nf VAntures 
Collecti~n and compilation of data on CFC supply 
and use 
R.unnina demonstratior, centres for recovery and 
recyclina equipment 
Settina up -of CFC banks (e.a. Kenya & Eaypt) 
Oraanisina public awareness proaraas 
Intervention in pricina of 'recovered• CFC 
Overall coordination & aonitorina with industry 
and multilateral aaencies 

common 
the 
the 

Uhile the aeasures suaaested by and larae ar3 
for these countries. the differences in 
environment and industrial situation in each of 
c~untries, calls for some variations in approach. 

~YJiile in Eaypt leaislation would be effective in many 
areas, in Niaeria it would be financial incentives 
that would evoke the stronaer response. 

The actual mix of measures and their timin& in each 
of the countries would finally depend on the level of 
response and the speed at which the respective 
aovernments w~sh to implement the proaramme. 

2.7 COMPARISON OF COUNTRY CASE STUDlES 

The comparison of recovery and recyclina proarammes in th~ 
three project countries is summarised in Table-IX below. 

TABLE - IX 

CFC RECOVERY AND RECYCLING - A COMPARATIVE ANALYSIS 

PARAMETERS 

CFC consumption 
by sub-sector 
cumulative for 
1993-2010 (?'IT) 

Domestic 
Fridaes 
Commercial & 
Industrial 
Re~riaeration 
CoJllJlercial Air 
Conditionina 
Mobile Air­
Conditioners 

Total cumulative 
Consumption (ftT) 

EGYPT 

5876.2 

309 

412 

1102 

7699.2 

KENYA NIGERIA 

278.2 923 

490.8 79 

90 

60.1 2826.2 

829.7 3918.2 



Table - IX (Contd .. ) 
----------------------------------------------------------
PARAnETERS EGYPT KENYA NIGERIA 
----------------------------------------------------------
C.a1..,ulat i ve t:otal I 6131 727.4 3339 
recharaina I 
require•ent from I 
1993 to 2010 (ftT) I 

I 
- as a % of total 79.6% 87.7% 85.2% 

consu•ption 

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

Doaeat:ic 3084 145 422.1 
Frida•• 
Coaaercial • 133 233.5 23.4 
lnduat:r.lal 
iefriaeration 

co-ercial Air 46 17.1 
Conditionina 
ftobile Air- 566 26 1005.7 
Conditioners 

Total 3829 404.5 1468.3 

Practically 
recoverable quan-
tity (1993-2010) 

- throuah recove- 477 191 649 
ry equ.i.paent 

- throuah plastic 1287 62 168 
baas 

Total (ftT) 1764 253 817 

- as a % of total 22.9% 30.4% 20.8% 
consumption 

- as a \ of 28.8\ 34.7\ 24.4% 
rec:haraina 
requirement 

Type of service I 
aet up in each I 
sub-sector I 

I 
Domestic: I Saa.11 repair ftanufactur-f ftanuf actur--
Frldaea ' aaenclea •£'•' aervl-1 era' service 

I ce deptt. I deptt. plus 

' plus aa:all ' small aaon-

' aaenc.leL1 I c.lea 
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Table - IX (Contd .. ) 
----------------------------------------------------------
PARAftETERS EGYPT KENYA NIGERIA 
----------------------------------------------------------

co-ercial • 
Industrial 
refriaerators 

ftobile Air­
conditioners 

nanuf acture­
ra service 
network 

Garaaea of 
various 
sizes 

nanuf actur­
ers • servi­
ce deptt. 

Bia Garaaes/ 
aaencies 

nanufactur­
era • service 
deptt. 

Garaaes of 
various 
sizes 

Total Project 
Inveetaent(inUS$) 

173,888 70,860 235,030 

Averaae annual 
value of CFC 
saved (in US$) 

215,606 35,159 100,889 

----------------------------------------------------------
Further, the evaluation of the country case studies brin&A 
o~t the followina 

a) The present industi-ial infi-asti-uctui-e is poor and 
•anuf acture of CFC baaed equip•ent is dependent on 
iapoi-t of coaponents as well as CFCs. Hence the 
substitution with non-CFC based equipment in 
•anuf auctui-e of new equipment would take place in 
line ""i th the developed counti-ies. 

b) However, economic pi-essures would motivate extended 
use of existina CFC based equipment, i-esultina in 
continued i-equii-eaent of CFCs foi- rechai-aina. 

c) In all cases, technical options identified 
similar. These are 

are 

Use of plastic baas for collection of CFCs from 
domestic refi-iaerators 
Recovery equipment for recoverina CFCs fi-om car 
airconditioners and commercial refriaeration 
systems 

d) In all cases, recyclina would be ideally undertaken 
by the CFC suppliers as they have the necessary 
infrastructure foi- collection, stoi-aae and 
distribution. 

•) All countries would have to impoi-t the i-ecovery 
recyclina equipment, hence the pi-oject coat 
ventures is similar. 

and 
tor 

f) Ue have found that recovery and recyclina ventures 
can be made viable by aivina adequate financial 
support and institutina an appropriate pricina 
mechanism for collected/recovered and recycled CFC•. 
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a> In all countries. the present oraanisation 
respective environmental asenclee requires 
strenathened for impleaentina and aonitorina 
CFC recovery and recyclina proaraaaes. 

under 
to be 

of the 

h) Existina leaislative framework in each of the 
countries is inadequate with respect to CFC 
utilisation. This calls for necessary leaislation to 
be e~acted to cover the followina 

Sale & purchase of CFCs 
Formulation and impleaentation of codes of 
practice in aanufacturina as well as servicina 
Collection/recovery of CFCs by secvice a5encies 
and purchase of the same for recyclina and sale 
by the sellina agencies 

l) N~~d for ~•phasla on lncr~aslns public awar~n~ss to 
make the collection/recovery and recyclina proaraames 
successful. 

2.8 REGIONAL GUIDELINES FOR AFRICA AS A UROLE 

As African countries do not manufacture CFCs. the only 
technical option to reduce CFC consumption/emissions is 
throuah implementation of viable CFC collection/recovery 
and recyclina proarammes. 

of recovery 
of an overall 

audit of CFC 

The number 
formulation 
detailed 
manufacturina and servicina 

and recyclina ventures 
National System will require 
consumption and a study 
practices in each country. 

The audit data would need 
prioritisation of sub-sectors 
recovery and recyclina proaramme. 

to be analysed 
for implement in& 
This would be based 

of CFC handled 

and 
a 

of 

for 
the 

on 
and the assessment of the quantities 

aeoaraphical dispersion of users as well as servicing 

aaencies. 

The proposed reaional policy makina framework is shown in 
Fiaure 2.4. 

Some of the sianif icant auidelines are 

Institutional 

Each country would require to have an ~raanisat1on 
identif i4d or created to implement the collection/ 
recovery and recyclina proarammes. This can be achieved 
by Institutional strenathenina of any existina aaency 
involved in environmental issues. 
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Legislative 

Enactment of suitable laws in respect of supply and usage 
of CFCs 

ttarket Measures 

Intervention to raise prices of virain CFCs. curbina of 
imports throuaa limited quota allocation. settina up 
central recyclina facilities, creation of p~blic awareness 
etc. 

Financial Support 

Subsidies on capital investment for recovery and recyclina 
projects. fundina of costs on trainina. waivina of import 
duty on equipment. subsidisina the cost of plastic baas 
etc. 

National Governments would, in turn, need support for 
fundina this proaramme from external sources, i.e. 
multilateral fund created by the international community. 

2.9 REGIONAL DATA BANK 

A national data base would need to be created for each 
country which would comprise of data on enterprises. 
sectors and sectors of industry usina CFCs. The data 
for each country can be intearated into a Reaional 
Bank. 

sub­
bas e 
Data 

The reaional data bank would be oraanised in four levels. 
as follows: 

Level 1 Enterprise level 

Level 2 Sub-sector level 

Level 3 Sector level 

Level 4 Country level 

The primary input to the data bank would be data of each 
individual enterprise usina CFCs. The input proforma for 
collectina data at enterprise level is shown in Appendix -
2.9. The data bank structure would facilitate aaareaatina 
enterprise level data to sub-sectors and sub-sector data 
to sectur level. The country level data would consist of 
data intearated from sector as well as other inputs on 
macro-economic parameters. The structure of country level 
data is shown at Appendix - 2.10. 

This data bank will fcrm the heart of a system at country 
level to formulate policies for phase out proarammes with 
projects for recovery and recyclina. The pictori~l 
presentation of such a system is aiven at Fiaure 2.5. 
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Fm RECOVERY & RECYClltli YEHMES 

q] 0 OOOTAS RR Inf(RTS 

0 TAJ£S & SUBSIDIES -lzl 
a PRICIMi IF CFC >L_J 

a INPUTS Fm LEGISLATilll {Juasm 
a ASSES9EHT IF INPUTS Fm TRAINIMi - AmlATIINi 

& TEC*ICAL ASSISTAra 

REVIEW/ a REVIEW PROGRAM PERF~E 
~ AGAil6T mJECTIYES 

a UPDATE INPUTS 
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The country level data would provide the inputs at the 
reaional level to facilitate coaparative anal1sis of the 
CFC consuaption and conservation under different policy 
reaiaes. Fiaure 2.6 shows the scheae of such a reaional 
inforaation systea. 

INPUTS 

a ECOOIIC PMAtETERS, Pml.ATillf, 
GDP, QUITH RATE 

a POl'l.Ullllf AND PROOOCTI!li IF 
EQUIPIDT USUli CFC'S, CiROITH 

a CFC C!HiUtPTillf FIR tEI 
EQUIPIDT, FIR RECHARGDli 

a Ill. IF REaMJY & RECHMGIJli 
IJISTIUATIIE, ACTIVITY lE\U 

EUSTDli PCIJCY IDSll£S, a QUJTAS, DUTIES, SUISIDY Ill 
EOOIPIDT, llCREASED TAJES 

a EITERR RN>IMi 

M1LYSIS 

0 
REDUCTUJf IN CFC COOJl'TIIJf 
BY SUB-SECTIRS-TREND BY Ctl.llTRY 

CFC GIMTITY P.ECtMRED & a RECYCtED IN EACH C<UfTRY 

- AS l IF COOllPTI!li 
- AS % IF IrMST191T 

OOTPUT /DECISI~ 

a ADVICE W CBMTRIES Iii 
PB..ICY t£ASl&ES 

REallEllATIIE FIR 
Q flll)!Mi PRIIJUTIES 

a REVIEll IF REGillffL CFC 
COOAIIKNT OBJECTlt,tS 

FIQIE - Z.6 

SYST9I WTUr£ AT REGilJll. lB'EL 

-~----- ------ -:-Gl 
REGl[ML 

fOUTIRDli 

COORE 

REGIIJR. 

MTA BAN< 
------- ------
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2.10 CONCLUSION 

The findinas of the study inJicate that aiven adequate 
financial support fro• aultilateral aaencies and with 
appropriate leaislation and institutional strenathenina 
for iapleaentation. viable proara .. es for recovery and 
recyclina of refriaerant aases can be set up in Africa. 
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APPENDIX - 2.1 

TECHNICAL DETAILS OF REPRENSENTATIVE 
EQUIPMENT FOR RECOVERY OF CFCs 

Portable Recovery 
Station 
The perfect companion to your reoovery and recycling 
system. This portable Freon recovery station saves you the 
c:ost of investing in another reoovery and recycling unit. 1rs 
perfect for use in the body shop or on field service trucks, 
and at satellite service facilities. 

• Recovers 1/J lb. per minute. 
• BulH-in oil separator. 
• One 72" hose with "Quick-Seal" fitting. 
• One, 30 pound reusable 0.0.T. approved refrigerant 

storage tank with float switch. 
• Fully enclosed working co:nponents. Cabinet rests on 

four rubber pads. 
• 115 volts A.C. 

Dimensions: 1 s· high x 20· wide x 14• deep. Weight: 53 lbs. 



APPENDIX - 2.2 

TECHNICAL DETAILS OF REPRENSENTATIVE 
EQUIPMENT FOR RECYCLING OF CFCs 

SKYE EP5 Recycler 
Complete with all necessary hoses and 
fittings for i..se with EP4 .. 

The Split System 
allows multiple 

recovery machines 
to be serviced by 

one recycler. 

• REFRIGERANT PROCESSED - R-12, R-22, R-500, R-502 

• RECYCLE RATE - 25 Ka/hr 

• DiftENSIONS - 16w (U) x 14~ (D) x 26w (8) 

• UEIGBT - 52 lb• 

• ftEETS SAE J 1989, 1990, 1991 (when u•ed in conjunction 
with a •uitable recover¥ equipaent) 



!!L.: 
:111. :BUIPIDT 

aJMATM FfATIJIES IF llEJlllESEllTATI\.£ EaJIPtDTS 
FIR auECTillf MD llECYClDli IF llEflUiEIMl GASES 

SIZE F£Al\IES 
:-:------ --------- -------:--- ----:-----:----- -----------
:t. :llEfllGEIMl 

:IECOIDY SYS-: 
:191 DE. ,l!iA 

: liJ:lllB. RC-t :IESUDTUUClllE-: v.•xtZ•xt&• :40 lH .0.5 lWaia: 
:RCI/L ~11115 

:l-tZ,1-22, .- RECIMRY llQT (lt.Y 

:1-500,1-502 

'UJ :11£.RMllUlll'S:ClllEICUL All 
:sr-ta0 Al 1 :coenlllWli 

2. !SPI cauurAT-: 
: lllt,l!iA IOlA: 
:Ditisi•> .. 

• 

: I c >:IEI rJfl7 :AURllJBILES 

3.:llQTED ~: 
:11.0GY CMRIER: 
:u.S.A 

'Ii>: 1991\ RIIS 

:105 1H:?.-3lh/aia: :1-12,1-22. 
:1-500,1-502 

:150 Us.0.5 1W1i1:2.5 lh/1i1:1-tZ 

:1t5 lbs:0.5 1W1i1: .a l~•i• :R-12 

:5i3 in :o.5 lb/1i1: :1-tZ 

:- 1EETS & Elcm:DS Sr£ 
SlNaRDS 

:- llSIClO Fiil DILE 

AIC MUl£T 
:- REOMRY llilT lll.Y 

:- RECIMRY & RECYCUlli 
lllIT 

:- REaMRY & RECYCUICi 
IJIIT 

:- RECIMRY OOT llt.Y 

:- ZO :CHIWRS :4'-9•xJ•-a 3/4.~ kt 
'xZ'-5' 

LIOOID 11 kt/llr :R-U,R-113, :>- IIG..l&S REOMGDli IF: 
14 kt"' 'R-123 :> RECYCLED REfllCDMT 

:>- RECIMRY & RECYCL.Dli 
:> !MIT 4. :OIVIRGIOT 

: PllilltTS AM-: 
:l.GAIMTED m : 
:LTD,MSllM.IA: 

"SICV[• 

:IDIWCtJIDCI#.. ,400x500x 
:AIRaN>lTllltU«i & : fOOO (•) 
:REFRICDATIOI 
:APflUCATilltS 

-· l40Gi600x 
: fOOI) ,., 

56 kt 

20 t9 

25 kt/hr 25 k9/llr l-tZ,1-22, :>-PlltTAI.£ lllE..CFILTER & ' 
:R-500,R-502 :> DISTILLATlllt> ,IECO'tOY 

:> & RECYCUMi !MIT 

25 k9/ltr :R-t2,R-22, :- HAfl> CMRY ,RECIM'.RY 
lR-500,R-502 !MIT 



APPEJl>IX 2.3 CCoaU •• J 

:s..: !REFRIGERMTS: 
:llJ. :EIUIPIEIT :APIUCATillC M£A SIZE :IEIOO llECIMIY llECYtlllli IMl£l) FEAll.IES 
:-:------ -------- I I .---. 

:l4J: EP-5 

5. =~ llEaJ, 
:MSTRILIA 

I 
•I 

:m:IEaHZS 

: (d :RECO-f34S 

I 

·' 

aJIDCUL AIR 
:ca1mUJDS 

:lllESTIC/ 
:MmlOIILE 

:lllESTIC/ 
:temJDILE 

:6. :TEDlflaL 
:CIEJIICM. co •• : 

U.S.A 

I,.,: SERCllC 9000 :HIGI 'Al.Lt£ AIR 
:aJIJITICIWL' 
:REFRIGERATI~ 

:EGUIMNTS 

(b) : SERCllC 8000 -00-

350x2201 
20 "' 

35 t¥•r :1-12,1-22, :- tRI> CMRY ,EIMRl 
440 (•) !1-500,1-502 OOT 

:400x350x 24 l:t • 22 1c,,.., !l-12,1-22, :- Nlfe CMIY ,Ea.OY & 
~1-500,1-502 

l3901440x 
:600 (•) 

:1-12,1-22, :>-t£ETS REFRlrDMT 
:1-502 ST/ilDllD 16-1677 & 51£ 

J199t/19/'10 

:390x440x 
35 "' 

3,,.., t lill•i• :1-12 
!600 <•> 

!39014401 35 l:g :t lil/•ia :R-134i 
!600 (•) 

:20·:r20·145.5• :175 lbs:25 ibs/•in:2.7 lbs/•in:R-12,R-22, 
:R-500,R-502 

:zo•:r20•145.5• :160 lbs:25 lbs/•1n:2.1 lbs/•in:R-12,R-22, 
:R-500,R-502 

: > llEaraY OOT 

: )-\WOil Riii REFRICDANf 
: ) REaMRY ' IECYCl.[ 

:- llECYCl..Dli OOT llU 

:- REClMRY & RECYClllli 
IMIT 

:- RECOVERY & RECYClilli 
l.IIT 

I (d: SERCllC 5000 SM..l. 91JPS/MITD :9•119•124• :70 lbs :25 lbs/•in: :R-12,R-22, :- IECIMRY IMIT IJU 
:R-500,R-502 Dl9Wffi.£RS/AIR 

:a.moos & 
:REFIUGERATillC 
:EGUlMNTS 



APPENDIX !.:....! 

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

SUBSTANCES) NO. 1U.1B 

PEOVISIONS RELATING TO SALE OF CFCs 

1. Any distributor or vholesaler sellina chlorofluorocarbons 
or halona aust keep vritten records of sales. 

2. Any distributor or vholesaler of chlorofluorocarbons must-

J. 

a) accept. vherever practicable. all reclaiaed 
chlorofluorocarbons returned for reprocessina. 

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

Accurate inforaation on chlorofluorocarbon and 
conauaption vill be achieved as follovs : 

halon 

a) All reco~ds aust include the naae 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 vhich aust be recorded are -

foa• production 
solvents use 
dry cleanina 
vehicle air conditionina 
coaaercial/induatrial air conditionin& and 
refriaeration 
doaestic refriaeration 
domestic air conditionina 
portable fire extinauiahers 
halon fire suppression systems 
miscellaneous (if none of the above. specify the 
application or activity) 

b) Uritten records aust be sent to the authority no 
later than 14 days after each of the quarters endina 
31 narch. JO June. JO September and Jl December and 
must be available for inspection at any time by an 
authorised officer upon request. 



APPENDIX 2.5 

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

SUBSTANCES) NO.'""lU.18 

PEOVISIONS RELATING TO ACCREDITATION OF USERS OF ~ 

1. On and fro• 1 January 1991 any person vho uaea any ozone­
depletina substance for or with respect to any industry or 
activity listed in Schedule C aust 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 

accreditation aade under clause 26. 

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

3. 

4. 

5. 

1) an adequate appreciation of -

a) 

b) 

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

in 

of 

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

Uh ere the 
application 
Board must 
application -

appropriate Industry 
for accreditation, the 
not later than 60 days 

Board receives an 
appropriate Industry 
after receivina the 

1) 
2) 

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

conditions, if 
Bo~rd considers 

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

accreditation by 
the Autho~ity 

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 

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

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

any 
any 

be 

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

reaistration aade under Clause 4. 

7. Reaiatration shall only be aranted where the approp~iate 
lndu~try Board or the Authority, as the case requires, is 
satisfied that -

1) ~ny 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 neceesary equipaent to ainiaiae the emissions of 
any ozone-depletina substance. 



APPENDIX ~ 

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

SUBSTANCES) NO. lU.lB 

PEOVISIONS RELATING TO PURCHASE O~ ~ 

1. An¥ person who purchases any ozone-depletina substance 
aust maintain. in respect of each purchase. written 
records which must -

1) contain the followina details : 

a) the quantit¥ of the ozone-depletina substance; 
b) the naae of the ozone-depletina substance; and 
c) the naae and address of the person froa whoa the 

ozone-depletina substance was purchased. 

2) be aade available for inspection upon request at any 
tiae by an authorised officer. 



APPENDIX 2.7 

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

SUBSTANCES) NO. 1U~ 

PEOVISIONS RELATING TO ADOPTING PROPER PRACTICES IN USE OF ~ 

Domestic Refri&eration 

1. From the date of declaration of this policy, any person 
who desians or services domestic refriaeration units must 
comply with the "Code of Practice for the Desian and 
Service of Domestic Refriaeration Units" Gndorsed by the 
Authority. 

Hotor Vehicle Air Conditionina 

2. To reduce the emission of chlcrofluorocarbons from motor 
vehicle air conditionin& units -

1) on and from the date of declaration of this policy, 
any person who desians or services motor vehicle air 
conditionina units must comply with the "Code of 
Practice for the Desian and Service of Hotor Vehicle 
Air Conditionina Units" endorsed by the Authority; 
and 

2) on and from 1 January 1991, services 
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 Conditicnina and Refriaeration 

3. To reduce 
industrial 

the emission of 
and commercial 

refriaeration ~nits -

chlorofluorocarbons 
air conditionina 

from 
and 

1) on and from the date of declaration of this policy, 
any person who desians or services industrial and 
commercial air conditionina and refriaeration units 
must comply with the Code of Practice for the De•ian 
and Service of Industrial and Comme~cial Air 
Conditionina and Refriaeratio~ Units" endorsed by the 
Authority. 
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2) on and from 1 January 1991. any person who services 
or mnintains industrial and comaercial air 
conditionina and refriaeration units aust reclaim 
chlorofluorocarbons whenever units are beina 
serviced. maintained and decommissioned; and 

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

On and from the date of declaration of this policy 
refri&eC'ation and air conditionina units containina 
chlorofluorocarbons must be labelled in such a manner that 
the refriaerant can be identified by service perscnnel at 
all times. 

Domestic Air Conditionin& 

5. To reduce the emission of chlorofluorocarbons 
domestic air conditioners 

from 

1) on and from the date of declaration of this policy. 
any person who services ur maintains domestic air 
conditioners must reclaim chlorofluorocarbons 
whenever units are beina serviced and maintained 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 Quality ftanaaeaent District, California, hae 
introduced the followlna rules which are indicative of the 
requireaente in the USA. 

a) Rule 14.11: Recover1 ~ Rec1clina of Refriaeranta froa ftotor 
Vehicle Air-conditioners 

b) 

Thia rule prohibits, w.e.f. 1/1/92, release or disposal of 
refriaeranta used in ftotor Vehicle .PA Air-conditioners and 
prohibits the aale of refriaerant in containers carryina 
lees than 20 pounds of refriaerant. Thie 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 equipaent is required to be­
installed and the technicians operatina the aachines 
required certification froa coapetent aut~orities reaardina 
adequate trainina for proper use of the equipaent. 

The ftobile Air Conditionina Society (ftACS) have devised a 
proaram to impart proper trainina to technicians for proper­
use of equipment, understandina of the recovery process, 
equipment servicina requireaents. A written teat 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-conditionina Systems by 
requirina the owners or operators of such systems to reclaim 
recover and/or recycle the refriaerants and minimize 
leakaaes. Thia is also applicable to any persona who 
replace, service or relocate a refriaerant systea. 

On or after lat January, 1992, persona covered under thi• 
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 
d~termine that the system is operatina as per specifications 
and there are no refriaeration leakaaes. Such an 
inspection i• required every 12 montha. 

The full text of the rules are available with us and the 
above i• an extract to indicate the nature and coveraae of 
the leaialation in force reaardlna the recovery and 
recyclina of refriaeranta. 
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PROVISIONS IN SUISS ORDINANCE ON ENVIRONllENTALLY 
~ HAZARDOUS SUBSTAN----CES 

DISPOSAL OF EOUIPftENT CONTAINING CFCs 

1. The reaulation interalia contains special provisions for 
disposal, which aeans •·&· that refriaerants auat be 
reaoved froa discarded refriaerators and properly disposed 
of. On January lat 1992, a concept for the eliaination of 
used refriaerators and deep freezers, elaborated by the 
concerned industry, 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 eliaination unit, that recovers the CFC fro• 
the refriaeration circuit and the insulatina aaterial. 

Source : Ordinance of 9 June, 1986 relatina to 
Environaentaly nazardous Substances (Ordinacne on 
Substances; Rs 814.013). 
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LEVEL .=. ! 

SL.NO. DATA !LEftENT 

ENTERPRISE LEVEL DATA 

DATE OF UPDATE I I 

01. SERIAL NO. 

02. NAnE AND ADDRESS 
OF ENTER.PRISE 

03. YEAR OF INCEPTION 

04. NAnE OF PR.OftOTER. 

OS. NAnE OF CONTACT PER.SON 

06. SUB-SECTOR. APPLICABLE 

6.1 DOftESTIC FRIDGES• 
DEEP FREEZERS 
(INCLUDING FOAJl.S) 

6.2 COmlER.CIAL AND 
INDUSTRIAL 
R.EFR.IGER.ATION 

6.3 COmlER.CIAL 
AIR.CONDITIONING 

6.4 ftOBILE 
AIR.CONDITIONING 

* If enterprise is in •ore than one sub-sector then a 
record will exist for each sub-sector. 

07. TYPE OF ENTERPRISE 

7.1 NO. OF EftPLOYEES 

7.2 BREAK UP OF 
EftPLOYEES BY 
ACTIVITY 

- nANUFACTURE 
- SERVICE* 
·· OTHERS 

a) 
b) 
c) 

nanuf acturer 
lmporter/Asseabler 
Installation 
Contractor 

d) Repairer/Service 
Aaency 

* Sal•• and di•tribution includina service 



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 EOUIPftENT SUPPLY : 
8.2.3 ANY OTHER 

APPENDIX~ 2.9 (Contd.) 

INFORftATION ON ACTIVITY AND LEVELS 

09. 9.1 

9 .1.1 

nANUFACTURE/ASSEftBLY 

PRODUCT TYPES &: 
ftODELS UNDER 
EACH PRODUCT 
T~PE 

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 DEnAND 
(PROJECTED) 

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

9.1.6 SALES OTY (BY 
PRODUCT TYPE) 

9.1.7 PRESENT ftARKET 
SHARE (BY 
PRODUCT TYPE) 

9.1.8 ANNUAL CFC OUA-: 
NTITY CONSUftED 

CFC-12 
CFC-11 
OTHER CFC• 
(if any) 
TOTAL 

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

CHARGE BY 
ftODEL 

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

9 .1.10 CFC CONSUftPTION: 
NORn 
- FOR FOAll 

BLOUING BY 
llODEL 

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

9.1.11 ESTiftATED LIFE 
OF PRODUCTS 
BEFORE SCRA-
PPING(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 
TYPE REOUIRING 
RECHARGING 

9 .1.14 CFC OUANTITY 
USED FOR REC-
BARGE (BY 
PRODUCT TYPE 
Ol ftODEL) 

CFC OUANTITY 
USED BY RECHARGE 
(BY PRODUCT TYPE 
BASED ON UEI-
GBTED AVERAGE) 
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9 .1.15 FOA.n INSULATION: 
USED BY noDEL 
(IN ~GS) 

FOAn INSULA'l"ION: 
USED BY PRODUCT 
TYPE BASED ON 
UEIGBTED AVE-
RAGE (IN KGS) 

9.2 REPAIR/SERVICING (FOR EACH SUBSECTOR) 

9.2.1 TYPES OF PRO-
DUCTS SERVICED 

9.2.2 NUllBER 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 
NORft OF CFC(BY 
TYPE) FOR 
PRODUCT TYPE 
(ICG/UNIT) 

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

9.2.6 CFC CONSUftPTION: 
BY TYPE (QUAN-
TITY) 

9.2.1 CFC CONSUftPTION: 
BY TYPE VALUE 



I 

APPENDIX~ 2.9 (Contd.) 

9.3 INFRASTRUCTURAL FACILITIES 

9.3.1 FACILITIES AVAILABLE FOR CHARGING AND RA.•DLINu 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 
AllNUft (SY TYPE 
OF CFC) OTY/8Y 
CAUSE PAST 1 YR) 

9.3.1.6 UBETRER ANY 
FACILITY EXISTS 

- FOR RECOVERY 
(YES/NO). 
NUftBER OF 

- FOR RECYCLING: 
(YES/NO). 
NUft8ER 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) 

- NUft8EI OF 
BAGS USED 

- COST PER BAG 



9.3.1.9 FOR RECOVERY, 
USING l'IACBINE 

- TYPE OF UNIT 
- CIF PkICE 
- DUTY (\) 
- INSTALLEJ 

COST 
- SUPSIDY REC­

EIVED, IF ANY 

9.3.1.10 FOR RECYCLING 
USING l'IACBINE 

- TYPE OF UNIT 
- Pl.ICE CIF 
- DUTT (\) 
- UISTALLED 

COST 
- SUBSIDY REC­

EIVED, IF ANY 

10. CFC CONSUftPTION 

10.1 SOURCES OF 
SUPPLY 

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

QTY 

BASIC PRICE 

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 
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11. 

12. 

10.6 IF CFC RECOVERED. 
CONSUMED OR SOLD 

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

10.8 PRICE OBTAINED FOR: 

10.9 

10.10 

RECOVERED CFC 

- IN BAGS 
- IN CYLINDERS 

IF CFC RECYCLED 
AND SOLD (Y/Nj 

PRICE OBTAINED 
FOR SALE OF 
RECYCLED CFC 

ORGANISATION RELATED 

11.1 NO.OF EMPLOYEES: 

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

SUPERVISORS 

FOR 
TECHNICIANS 

11. 3 TOTAL INVEST-
MENT IN PLANT 
& EQUIPMENT 

GENERAL 

12.1 STEPS TAICEN 
TO REDUCE CON-
SUMPTION OF CFCs 

12.1.1 BY TECHNICAL 
IftPlOVEnENTS 

12.1.2 BETTER HANDLING: 
PRACTICES 

12.1.3 BY SUBSTITUTION: 

APPENDIX ~~~(Contd.) 
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12.1.4 BY RECOVERY & 
RECYCLING TYPE 
OF EOUIPrfENT 
USED 

12.2 APPR~XlnATE \ 
OF REDUCTION 
ACHIEVED IN CFC 
CONSUrfPTION/ 
UNIT OF PRODUCT 
BY PRODUCT TYPE) 

12.3 PLANS OF COLLA-: 

Note 

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

1. 

2. 

The data. 
provided 
Records 
aultiple 

for previous yea.rs •a.Y 
a.s available. 
be k~pt so as to provide 
years in futur6. 

plee.ae be 

dat:a !or 



SL.NO. DATA ELEftENT 

01. COUNTRY NAftE 

COUNTRY CODE 

02. POPULATION 

2.1 URBAN 

2.2 RURAL 

2.3 GROUTR %AGE 

2.4 UNEftPLOYftENT 

APPENDIX :. !.:._1_~ 

LEVEL .:. ! 

ECONOftIC DATA 

-LINKAGE REFERENCE 
[(LEVEL) SL.NO.] 

'------' 

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

04. GDP (PAST 5 YEARS) 
(11N ilS S) 

05. GNP -DO-

06. POI -IJO-

07. ft PC -DO-

08. 11PS -DO-

09. COST OF CAPITAL 

10. BALANCE OF PAYftENTS 
SITUATION (PAST 5 Y~S) 

SUPPLY OF CFCs 

11. I11PORTERS OF CFCs 
----------------------------------------------------------
SL 
NO. 

NAftE :CFC IftPORTS: QUANTITY ORIGIN 
(BY TYPE) ·-------------------------

:CURRENT 
: YEAR 

YEAR-1 YEAR-3 

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

----------------------------------------------------------
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12. TOTAL IftPOR1S OF CFCs 
BY TYPE) 

TYPE COOP) : YEAR QTY 

12.1 PRICE OF RECOVERED/ 
RECYCLED CFC"S 

RECOVERED IN 
BAGS 
RECOVERED IN 
CYLINDERS 
RECYCLED 

13. CFC CONSUHPTION 
PER CAPITA (ODP GftS) 

14. CFC CONSUftPTION PER 
GNP (ODP TONS) 

15. 

USE OF ~ 

CONSUftPTION OF CFCs BY 
SECTOR (BY r.Fr. TTPF.) 

:IN EQUIV: 
:ODP TONS: CIF 

(3) 12.1 

(3) 12.2 

(3) 12.3 

(3) 3 

CFC CONSUftPTION QUANTITY 

DUTY TOTAL 

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

TOTAL 

16. GROUTH IN DEftAND OF 
CFCa BY SECTOR (BY 
CFC TYPE) 

SECTOR GROUTH lATE ~ 
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17. CFC RECOVERED AND (3) 5 
RECYCLED (LAST 2 YRS) 
(BY CFC TYPE) 

18. TOTAL CFC INVENTORY (3) 7 
(LAST 2 YEARS) (BY CFC 
TYPE) 

19. CFC LOST IN SCRAP & (3) 8 
RECHARGING, EftISSION 

CFC LOOT 

SECTlll fR£SENT YEAR PREVIOOS YEM PRESENT YEAR-Z 

SCRAP : RECYCLING : OOSSIClf SCRAP RECYCLING EJUSSIClf : SCRAP RECYCllr«i : OOSSIClf ~ 

20. TOTAL NUnBER OF 
VENTURES EXISTING FOR 
RECOVERY AND RECYCLING 

UITH PLASTIC 
BAGS 
UITH RECOVERY (3) 10 
UNIT ONLY 
UITH RECYCLING 
UNIT 

- PRESENT YEAR 
- YEAR - 1 

21. TOTAL INVESTnENT IN 
RECOVERY AND RECYCLING 
VENTURES 

UITH RECOVERY (3) 13.1 
UNIT ONLY 
UITH RECYCLING (3) 13.2 
UNIT 

22. TOTAL SUBSIDY GIVEN (3) 13.1, 13.2 
FOR RECOVERY/RECYCLING 
UNITS 



23. FUNDING FROft ftULTILA­
TERAL SOURCES FOR 
EQUIPftENT 

POLICY MEASURES ADOPTED FOR CFC REDUCTION 

24. IftPORT QUOTAS (Y/N) 

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

25. ARE QUOTAS TRADEABLE 
(Y/N) 

26. MARKET PREftIUft ON 
QUOTAS 

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

E·XTENT OF SUBSIDY 

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

EXTENT OF TAX INCREASE 

29. TOTAL EXPENDITURE ON 
TRAINING & PROMOTION 

AMOUNT SPENT 

NUMBER OF PERSONS 
Tl\.~INED 

AMOUNT OF SUBSIDY FROM 
EXTERNAL SOURCES 

APPENDIX :. ~ (C.CLn~ 

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

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




