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National Limits/Levels regarding the "first" and "second" points 

above. 

2. When this has been done: 

(a) A country should be asked to freeze and then reduce its activities 

if it has, in fact, exceeded its national "red" line. 

(b) A country could be allowed an increased quota if it was be:ow it~ 

national "red" line. 

3. A review system will assure that through the reductions and the quotas 

allowed, the activities of countries will not exceed the critical line in the 

first instance and that they will be phased out at a later stage ac ~ording to 

an agreed schedule. 

4. It is also understood that exempted countries should do their best to 

avoid using CFCs whenev~1 this proves feasible. 

\ 

ANNEX B TO THE REPORT OF THF, WORKING GROUP ON 

THE SPECIAL SITUATI0t1 OF DEVELOPING COU t~T RIES 

Room to b~ allow~d for devel opin i countries for acti v i ties c ont r ol l e rl b v 

this \' r o tocol 

(Working paper prc-rared by th e sub-group and am e nded by the work in;; i r 0 1Jp 

on developing countries) 

I. ' 83si.c principl e s anrl obje c tives 

1. 0€:vel oping countries' n~eds should be recor;nized and :1ccommod at eJ i n t h ..: 

scheme o( the Protn ~o l to ensure full partici.pati.011 1n internationa l e f f o r t ~ 

to reduc e the ris k to the ozone layer. 

\ 
2. Such need:, c:re er.sent ial a nd vital to the economi c growth and go al s of 

n.1 ti o:1;il deve lopments which are associated \..'ith the pJ_od uction a n rl u s c o 1' C i , • •. 
I 

and ot he r O'.". One mnJifi c rtticn suhst cuc c>s. 
\ 
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3. Identification of these needs should be based upon the concept of the 

essential use of the substances and their relationship to the important 

interests of the country. 

4. In order for developing countries to respond fully to the responsibility 

under the Protocol, provisions must be made for developing countries' access 

to the availability of substitute chemical substances during transition to new 

technologies. 

II. Considerations 

In order to put the above-mentioned principles into practice 1n the fonn 

of special provisions, it is imperative that the following must be done: 

1. Identification of developing countries' need. 

2. 

I 

\ 

The following factors should be identified: 

(a) The level of the industrial development associated with the 

production and use o( CFCs and other substances; 

(b) Expectati on of the pl a nned development within the time-frame t o be 

set by the protocol for regulatory purposes; 

(c) Ef fe cts on their f oreign trade in connection with the producti on 

and use of CFCs and substances intended to be covered by the 

Protoco 1 . 

\ Adoption of control measures 

In adopting any control me~sures, provisions must be ~ade to accom~od~te 

all those factors that h d Vl! b ec:ll i de ntified :1 1; the nee ds of th e de ve lo pi ng 

countfi e s, be arin0 in mind the princ i?lc objective of t he protocol aimed a t 

the pto tcc tion of the ozone la ye r. 

III. Optior. s 

At the mo~ent, id e ntification of the developing cou ntri e s' needs i s y~ t 

to be don e . What can be done to find whether th e re is any room l e ft for 
i 

I 
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developing countries to satisfy their needs is only to examine the several 

proposals tabled for adoption as control measures under the protocol, as well 

as other options. The proposals already tabled include among other things: 

:,-

1. The establishment of maximum permissible volumes of annual 

consumption of CFCs shall not be extended to developing countries. 

2. The developing countries will be permitted to have growth 1n use up 

to the current average per capita/use in the world. 

3. Any developing country which does not produce the regulated 

substances is entitled to produce an amount which does not exceed 

its aggregate 1986 consumption level. 

4. During a first phase of reduction any party whose emissions do not 

exceed the average per capita consumption 1n the world should be 

exempted from reduction requirements. 

These options for the developing countries are to be analyzed. So lo r.g 

as their needs are not identified, it is very difficult indeed to ascerta i n i f 

each option has taken fu}l account of their needs ur.der the circumstances . 

\ 
I 
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ANNEX C TO THE REPORT OF THE WORKING GROUP ON 

THE SPECIAL SITUATION OF DEVELOPING COUNTRIES 

2. Assistance to be received by developing countries 

A.(i) Add a new Article V 1. bis to UNEP/WG.151/2, 26 September 1986, 

Fifth Revised Draft Protocol on Chlorofluorocarbons* as follows: 

B. 

* 

1. bis 

(ii) 

The Parties, individually, jointly or through competent 

inter~ational bodies, shall cooperate in promoting public awareness 

of the environmental effects of the emissions of CFCs and other 

ozone modifying substances. 

Ch3:1ge the title of Article V to "Research, Development, Exchange 

of Information and Public Awareness". 

Add a new Art ic l e VII 2. bis to Article VII: "Meetings of the 

Parties" in Annex II to UNEP/WG/151/L.4. Draft (sic) Report cf the 

Ad Hoc Workinp Group on the Work of the First Ses sion, 15 Januar y 

198 7. 

As a sixth revised druft protocol has been pr e pared and issued as a 

wor king p.:iper by the Cl"\ni rr.,.J'1 of the Vienna Grou p - see Annex I to tl,e r, ,: ;,o :· t 

of the Ad Hoc Working Group on the Wor k of its Second Session (U NEP/WG . 1~7/2) 

of 27 February 1987, the .::i1' 0ve rec0mmendat'i.ons have be e n incorpor.::ited in t Cl r: ,, 

te xt of the sixth revised drnft protoco l and not the fifth as recomme.nr:l c rl. 
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.. 

At their first meeting, the Parties shall begin deliberations on 

the ways and means of fulfilling the obligations set out in 

Articles V and VI above, including the preparation of work plans 1n 

this regards. Such work plans shall pay special attention to the 

needs and circumstances of the developing countries. Non-parties 

to the protocol should be encouraged to participate in activit i es 

outlined in such work plans. 

Add e new sub-paragraph (e) bis and (f) bis to Article VIII: 

"Secretariat" of Annex II to UNEP/WG.151/L.4, 15 January 1987. 

VIII (e) bis 

Where possible, encourage non-parties to attend the meetings of the 

Parties, as observers, and to act in accordance with the provisions 

of the protocol; 

( f) bis 

Where possible, provide the information referred to i n 

sub-paragraphs (b), (c) and (d) above to such no n-par ty obse r vers . 

ANNEX D TO T HE REPORT or Tl!E 1,;QP-Kn;c GROUP Otl THE 

SPECIAL SITUATIO ~, OF DEVELOPH:G COUNTRIES 

FINANCIAL QUESTIONS 

1. The Workin g Group recall e d Resol ution No.2 o f the Ple n i po ten t i:i ri~ ~ 

Conference on the Vienn:i Convention on Prot ectiol, of the Ozon e La yer whi ~•; , 

drew attention to the 11eed for special considerati on s to be given to t h,~ 

partic u l a r situation of th e developing countries and also th e rcl.:iti onslit ;' 

between a s t,Jte's level of industriali zd tion ;ind its r e sponsi lii li ti es for tile 

protection of the ozone l ayer. 

2. It i.,as noted th.1t, in Geneva the \..'or king Group on Institutio~al .:i nd 

Fina nci a l Ma tters made provision in Articl e TX for the Financia l Rul e s o f t l ,, 

Prot oco l (inc luding rule :: for asse s sin:~ c0n!':rib~ti on s fro ;:, th e parti es) t ,\ ' 
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3. The Working Group, in agreeing with this approach, did not consider it 

necessary to provide in detail for Financial Rules in the Protocol itself . . 
The matter could appropriately be left to the parties at their first Meeting. 

4. The Working Group considered that when the Financial Rules were drawn up 

it would be most important not to place undue financial burden on the 

developing countries whose contribution to depletion of the ozone layer 1s 

minimal. 

5. It concluded that the report of the present Expert Session should include 

a clear statement emphasising the importance of the special situation of the 

developing countries as mentioned in paragraph 4, above. 

IV. REPORT OF THE WORKING GROUP ON CONTROL MEASURES 

'rhe Working Group on Control Measures held extensive discussions on the 
·' 

meri~s of the various control measures proposed. On the basis of the 

discussions cf the Working Group and through informal discussions between t he 

Chainnan, and a number of delegates, Mr. Lang reported the following 

information to the Vienna Group: 

He noted some de gree of flexibility of approach by t he propone nts 

of different control strategies; 

The Chai::-man said that he understood that any soluti on ac hieved 1n 

respect of control measures had to be closely lin ked to trade 

re gulati ons, for example the id ea that trade with no n- pa r ti es woul d 

have to be limited or possibly prohibited; 

The Chairman said he also understood that special provisi ons for 

developing countrie s had to Le included so tl1at it bec 2me possi ble 

for those countries to i1;iplcr.1ent the regul.i t io ns speci f i ed in t he 

protocol and to estahli s h, eventually, their own prod uc t i on. This 

requires that the reduction phase starls as early as po ssib le , t o 

avoid any overall increase of global emission~. He sai d th a t i t 

was also understood that whatever emission concessio ns a re t o be 

given to developing u •;; n t ries. They would have to be c or.ipcnsateu 

for by l owe r consu~ption by the industriali ze d state s . 

\ 
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The Chairman then i~troduced a draft text for the section on control 

measures in the proposed Protocol on the control of chlorofluorocarbons 

combining the common elements of the strategies on "production plus imports" 

and "adjusted production", previously submitted to the Vienna Group giving 

several alternatives for strategies for consideration by the experts of the 

Vienna Group. The Chairman said that informal consultations had indicated 

some degree of flexibility among delegations' positions. This related to the 

establishment of a single freeze system, which might be based mainly on the 

adjusted production formula but would also include exports of some 

manufactured products conta i ning CFCs. It also related to the undertaking of 

a first, 4lmost automtic, step towards reduction, it being understood that 

this r eduction would depend on various variables: 

1. substances covered 

2. number of years 
:,· 

3. percentage of reduct i on 

4. types of manufactu r ed products included. 

Several experts responded by congratulating the Chairman for his wor k and 

asked that the draft tex t be i nclud ed i n a s i xth revi s ed draft pr ot o.:ol on t he 

cqntrol of chlorofluorocarbon s and an nexed to the report of the Second Sessio n 

of the Wo rking Group for further consideration before the con vening o f a t !1ird 

me e ting of the Vierin~ Gr~u p to finali ze the protocol on chlorofluo ro car bons , 

it bein g understood that in annexing t he dra f t protocol, it d i d not i mpl y it s 

endo r se::ient by any of t he de legations parti <: i pati ng i n th e meeting o f t he 

Vi enn a Group. 

\ 
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ANNEX I 

SIXTH REVISED DRAFT PROTOCOL ON CHLOROFLUOROCARBONS* 

PREAMBLE 

THE PARTIES TO THIS PROTOCOL, 

Being Parties to the Vienna Convention for the Protection of the Ozone 

Layer, opened for signature at Vienna on 22nd March 1985, 

Mindful of their obligation under the Vienna Convention to take 

• appropriate measures to protect human health and the environment against 

adv~rse effects resulting or likely to result from human activities which 

mod~fy or are likely to modify the ozone layer, 

Recogni z ing the possibility that world-wide emissions of f ully 

halogenated chlorofluorocarbons and other chlorine containing sub s t a nces can 

significan t l y deple t e and otherwise modify the ozone layer, result ing or 

likely to res u lt i n adverse effects on hum~n health and the env i ronme nt , 

Re cog nizin g also the potential clima tic effe c ts of chlorofluo r ocarb ons 

emiss i ons , 

Determined to protect the ozone la ye r by taking preca ut i on~r y mea s ures t o 

control total global emissions of chlorofluorocarbo ns , 

Mi ndful of the prec autio nary mea sure s for cont rol l ing em1s s 1o~s of 

chloro fl uor ocarbons that have already been taken a t t he na ti onQ] a nd regi o11 al 

levels, 

' * - is sued und e r the respo ns i bility of the Chairma n 
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Aware that measures taken to protect the ozone layer from modifications 

due to the use of chlorofluorocarbons should be based on relevant scientific 

and technical considerations, 

Mindful that special provision needs to be made in regard to the 

production and use of chlorofluorocarbons for the benefit of developing 

countries, 

Considering the importance of promoting international co-operation 1n the 

res~arch and development of science and technology on the control and 

reduction of chlorofluorocarbons emissions, bearing in mind, in particular, 

the needs of deve loping countries, 

HAVE AGREED AS FOLLOWS: 

ARTICLE I: DEFINITIONS 

For the purposes of' this .Protoco 1, 

1. "Convention" means the Vienna Convention for the Pro t ec ti on of the Ozone 

Layer; 

2. "Parties" means, unless the text otherwise ind icates , Parties to t h i s 

Protocol; 

3. "secretariat" means t he secretariat of the Conventi on ; 

(4. "Chlorofluorocarbor1" or "CFC" means any full y halogen a te <i 

chlorofluoroa l k~ ne .) 

\ 
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ARTICLE II: CONTROL MEASURES* 

1. Each party, under jurisdiction of which substances referred to in Annex A 

are produced shall ensure that within [f - 3J years after the entry into force 

of this Protocol the [annual production and importv [adjusted annual 

• productiow of these substances does (do) not exceed its (their) 1986 level. 

2. Each party, under the jurisdiction of which substances referred to 1n 

Annex A are not proJuced at the time of the entry into force of this Protocol, 

shall ensure that within [l - 3J years hereinafter [its annual production and 

importi7 L~ts adjusted annual productioiy do not exceed the level of imports 

in 1986. 

3. ,· Each party shall ensure, that within [ .. ] years after the entry into 

force of this Protocol levels attained in accordance with paragraphs 1 and 2 

will be reduced by [J.O - 50J percent [;unless the parties by a two-thirds 

majority otherwise decide] [;f the parties confirm this obligation by a 

two-third~ majority]. 

Option A 

I 
4. Parties shall decide not later than [. .] years after the entry into force 

of this Proto~ol by a two-thirds majority on 

new substances to be included in Annex A 

further reductions of 1986 lev~ls. 

These decisions shall be reviewed in intervals of[ .. ] years. 

Option B 

4. Each party shall ensure that within [ .. ] years after the entry int o f ,, r .:: ,: 

of this Prot0col levels attained in ~ccordance with para8raph 3 will be 

reduced by C J unless parties by a two-thirrls majority otherwise d cr i rl c 

if parties confirm this oblir,ation by a two-thirds majority . 

*- Numbers used are only ill11strative. \ 
This Article has to be reconsider~d 111 the light of any provision~ r •.' l :1t ,: , ! 

to trade. 
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ARTIC~E III: REVIEW OF CONTROL MEASURES 

The Parties shall regularly at their meetings reassess the control 
measures provided for in article II, on the basis of the scientific, 
environmental and economic information available, and shall take all 
appropriate action. 

ARTICLE IV: REPORTING OF INFORMATION 

1. Within one year after the entry into force of this Protocol each Party 
shall inform the Secretariat about the implementation of this Protocol. 

2. The Parties, either individually or jointly, shall submit annually to the 
secretariat; 

(a) Information on national laws, regulations, policy directiv~s aP,d 
other measures adopted to implement this Protocol; 

(b) Any other information to indicate their implementation of this 
Protocol. 

ARTICLE V: RESEARCH, DEVELOPMENT, EXCHANGE OF INFORMATION 

1. The Parties shall co-operate in promoting, directly and through competent 
international bodies, bearing in mind the needs of developing countries, 
research, development and exchange of information on: 

(a) Best practicable technologies; 

(b) Possible alternatives to CFCs and CFC products; 

(c) Costs and benefits of relevant control strategies. 

Each Party shall submit to the Secretariat a summary of activiti~s 
pursuant to the present article on a biennial basis. 

ARTICLE VI: TECHNICAL ,\SSISTA NCF: 

1. The P~rties shall co-operate, taking into account in particular t he n~ed s 
of developing countries, in promoting, in the context of the pr0 visi ons o ~ 
article 4 of the Vienna Conve ntio1,, technical assistance to fa c ilit .:1te 
parxicipation in and implementation of this Protocol. 

\ 
2. ' Any Party or Signatory to this Protocol in neerl of technical assi st:nce 
1.n imt>l€rnenting it may sub::iit a request to the Secretariat. 

ARTICLE VII: MEETit-iGS OF THE PARTIES 

l. The Parties shall holrl meetings at r£:gular intervals. The secreL:ri,-,t. 
shall convene the first meeting of l hc Parties not later than on ~ year ~fte r 
entry into force of this Protocol and in conjunction ~ith a mee ting a[ t he 
Conference of the Part i es to the Convention, if a :neetin~ of t h~ l.:i t t f, r i.s 
scheduled within th~t period. 1 
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. 
2. Subsequent ordinary•meetings of the Parties shall be held, unless the 
Parties otherwise decide, in conjunction with meetings of the Conference of 
the Parties to the Convention. Extraordinary meetings of the Parties shall be 
held at such other times as may be deemed necessary at a meeting of the 
Parties, or at the written request of ay of them, provided that, within six 
months of such a request being communicated to them by the Secretariat, it is 
supported by at least one third of the Parties. 

3. The Parties shall by consensus adopt rules of procedure for their 
• meetings. 

4. The 
(a) 

L (b) 

Cc) 

(d) 

C (e) 
,.: 
:,- ( f) 

i ( g) 

' (h) 

functions of the meetings of the Parties shall be: 
To review the implementation of this Protocol; 
To establish, where necessary, guidelines or procedures for reporting 
of information as provided for in articles IV and V;] 
To review requests for technical assistance provided for in 

articlP. VI; 
To review requests received from the Secretariat pursuant to 
article VIII; 
To reassess, pursuant to article III, the control measures provided 
for in article II CJ 
To consider and adopt proposals for amendment of this Protocol (in 
conformity w:i.th articles 9 and 10 of the Convention;) 
To consider and a~opt the budget for implementation of this Protocol; 
To consider and undertake any additional action that may be required 
for the achievement of the purposes of this Protocol. 

5. The Vnited Nations, its specialized agencies and the International Atomic 
Energy Agency, as well as any State not party to this Protocol, may be 
re.presented at meetings of the Parties by observers. Any body or agenc y , 
whether natior1al or international, governmental or non-governmental, quali fied 
in fields relating to the protection of the ozone layer which has informed t h~ 
se~retariat of its w{sh fo be represented at a meetin; of the Parties as an 
observer may be admitted unless at least one-third of the Parties present 
object. The admission and paticipation of observers shall be subject to the 
rules of procedure adopted by the Parties. 

ARTICLE VI 11: SECRETARIAT 

The secretariat shall: 
(a) Arrange for and service meetings of the Parties provided for in 

article VII; 
(b) Distribute to the P.:rties information on each Party's year of ma x i :~·J·:i 

use of CFCs by sectors and the total amount of its use in that y~ar, as 
reported by the Parties in accordance with article IV; 

(c) Prepare and distribute to the Parties regularly a report based on 
information received pursuant to articles IV and V; 

(d) Notify the Parties of any request for techni ca l assistance re c: eiv e~ 
pursuant to article VI so as to facilitate the provision of such assista n.::e t •J 

the extent possible; 
(e) Perform such other functions for the achievmP.nt of the purpose~ o'. 

the Protocol as may be assigned to it by the Parties. 

\ 
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. 
ARTICLE IX: FINANCIAL PROVISIONS 

1. The funds required for the operation of this Protocol, including those 
for the functioning of the secretariat related to this Protocol, shall be 
charged exclusively against contributions from the Parties. 

2. The Parties shall by consensus adopt financial rules for the operation of 
this Protocol, including rules for assessing contributions from the Parties. 

ARTICLE X: RELATIONSHIP OF THIS PROTOCOL TO THE CONVENTION 

The provisions of the Convention relating to its protocols shall apply to 
this Protocol. 

ARTICLE XI: SIGNATURE 

This Protocol shall be open for signatur~ ~t. ...••.•.••••• from 
• • • . . . . . . . . . . . . . . t .n . • • • . . . . . . . . . . . . . . ..... . . 

ARTICLE XII: ENTRY INTO FORr.F. 
• .. 

1. ·,· The Protocol sha 11 enter into force on the same date as the Convent ion 
enters into force, provided that at least nine instruments of ratification, 
acceptance, approval or accession to the Protocol have been deposited. In the 
event that nine such instruments have not been deposited by the date of entry 
inro force of the Convention, this Protocol shall enter into force on the 
thirtieth day following the date of deposit of the ninth instrument of 
ratificatfon, acceptance, approval or accession to the Protocol. 

2. For the purposes of paragraph 1, any instrument deposited by a re e ional 
economic integration organization as referred to in Article 12 of the 
Convention shall not be counted as additional to those deposited by member 
States of such organizat\oni. 

3. After the entry into force of this Protocol, any state or regional 
economic integration organization as referred to in Article 12 of t he 
Convention sh~ll become a Party to it on the thirtieth day followin6 t he date 
of deposit of its instrument of ratifi cation, acceptance, ap proval or 
accession. 

ARTICLE XII bis: RESERVATIONS 

(No reservations may be made to this Protocol) 

\ 
' 



... . . .. 
- 40 -

ARTICLE XIII: AUTHENTIC TEXTS 

The original of this Protocol, of which the Arabic, Chinese, English, 
French, Russian and Spanish texts are equally authentic, shall be deposited 
with the Secretary-General of the United Nations. 

IN WITNESS WHEREOF THE UNDERSIGNED, BEING DULY AUTHORIZED TO THAT EFFECT 
HAVE SIGNED THIS PROTOCOL, 

DONE AT .............. · . .. · THIS .................. J\AY OF ......... . . 

X X X 

ARTICLE ON CONTROL OF TRADE 

1. Within [ J years after entry into force of this Protocol, each Party 
shall ban the import of the controlled substances in bulk from any state 
not party to this protocol[, unless such statP. is in full compliance 
with Article [] and this Article and has submitted information to that 
effect as specified in Article [ ]] . 

2. Within CJ years after entry into force of this Protocol, each Party 
shall [restrict] {ya~7 imports of products containing substances 
controlled by this Protocol from any state not party to this Protocol 
L,llnless such state is in full compliance with Article [ J and this 
Article, and has submitte~ _ information to tha_t effect as specified in 
Article[' ]]. At least one year prior to the time such measures take 
effect, the Parties shall elaborate in an annex a list of the products to 

be [restrictecf/ {panned] and standards for applying such measures 
unif0rmly by all Parties. 

3. The Parties shall jointly study the feasibility of restricting or banning . 
imports of products produced with substances controlled by this Protocol 
from any state not party to this ?°rotocol [, unless such state is in full 
compliance with Article [] and this Article and has submitted infor:: .--tt i on 
to that effect as s;:iecified in Article[]]. 

4. Within l - J years after entry into force of this Protocol, each Party 
shall [ba~? [restric~] /discourage] the export of technologies [to 
non-partie .g for the production and use of the controlled substances /, 
unless such state is in full compliance with Article [] and this Arti cle 
and has submitted information to that effect as specified in Article/ .// . 

S. The Parties shall not provide {J.o non-parties] bilateral or multilat eral 
subsidies, aid, credits, guarantees, or insurance programs for the ex 1,0 rt 
of products, equipment, plants, or technology for tbe production or us e uf 
the controlled substances C, unless such state is in full co.np liance willt 
Article [] and this Article and has submitted infonnation to that efft:r.t 
as specified in Article [ JJ. 
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[6. The provisions of paragraphs 4 and 5 shall not apply to products, 
equipment, plants or technologies which contribute to the protection of 
the ozone layer.] 

X X X 

ASSISTANCE TO BE RECEIVED BY DEVELOPING COUNTRIES 

A.(i) Add a new Article V 1. bis to UNEP/WG.151/2, 26 September 1986, Fifth 

Revised Draft Protocol on Chlorofluorocarbons* as follows: 

B. 

1. bis 

The Parties, individually, jointly or through competent international 

bodies, shall cooperate in promoting public awareness of the 

environmental effects of the emissions of CFCs and other ozone 

modifying substances. 

(ii) Change the title of Article V to ''Reseirch; Development, Ex~hange of 

Information and Public Awareness". 

Add a new Article VII 2. bis to Article VII: "Meetings of the 

Parties" in_ Annex II to UNEP/WG/151/L.4. Draft (sic) Report of the 

Ad Hoc Working Group on the Work of the First Session, 15 January 

198 7. 

4. bis 

At their first m2eting, the Parties shall begin deliberations on the 

ways and means of fulfilling the oblieations set out in Articles V 

and VI above, including the preparation of work plans 1n this 

regards. Such work plans shall pay special attention to the nce CTs 

and circumstances of the developing countries. Non-parties to the 

protocol should be encouraged to participate in activities outlin ~d 

in such work plan5. 
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C. Add a new sub-paragraph (e) bis and (f) bis to Article VIII: 

"Secretariat" of Annex II to UNEP/WG.151/L.4, 15 January 1987. 

VIII (e) bis 

Where possible, encourage non-parties to attend the meetings of the 

Parties, as observers, and to act in accordance with the provisions 

of the protocol; 

( f) bis 

Where possible, provide the information referred to in sub-paragraphs 

(li), (c) and (d) above to such n~n-party observers. 



., 
26 February 1987 

Ad Hoc Working Group of Legal and Technical 
Experts for the Preparation of a Protocol 
on Chlorofluorocarbons to the Vienna 
Convention for the Protection of the 
Ozone Layer (Vienna Group) 

Second Session 
Vienna, 23-27 February 1987 

ARTICLE II - Control Measures 

1. Each party, under jurisdiction of which substances referred 

,/ to in Annex A are produced, shall ensure that within [one to 

three] years after the entry into force of this protocol the 

✓ [annual production and imports] [adjusted annual production] of 

these substances does [do] not exceed their [its] 1986 level. 

2. Each party, under _ the jurisdiction of which substances 

referred to in Annex A are not produced at the time of the 

entry into force of this Protocol, shall ensure that within 

[one to three] years hereinafter [its annual production and 

imports] [its adjusted annual production] do [does] not exceed 

the level of imports in 1986. 

3. Each party shall ensure, that within [blank] years after 

the entry into force of this protocol, levels attained in 

accordance with paragraphs 1 and 2 will be reduced by (10 to 

50] percent, [unless the parties by a two-thirds majority 

otherwise decide] [if the parties confirm this obligation by a 

two-thirds majority]. 
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Option A 

/ 4. Parties shall decide not later than (blank) years after the 

entry into force of this protocol by a two-thirds majority on 

- new substances to be included in Annex A 

- further reduction of 1986 levels. 

These decisions shall be reviewed in intervals of (blank) years. 

Option B 

4. Each party shall ensure that, within (blank) years after 

t~e entry into force of this protocol, levels attained in 

acco-rdance with paragraph 3 will be reduced by (blank) (unless 

parties by a two-thirds majority otherwise decide] (if parties 

confirm this obligation by a two-thirds majority]. 



1. Sixth Revised Draft Protocol Text 
2. Trade Article 
3. Controls Article 
4. U.S. Proposed text 
5. U.S. Proposed trade article 
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ORIGINAL: EN~LISH 

SIXTH REVISED DRAFT PROTOCOL ON CHLOROFLUOROCARBONS 
PREAMBLE 

THE PARTIES TO THIS PROTOCOL, 

Being parties to the Vienna Convention for the Protection of the Ozone 
Layer, 

Mindful of their obligation under the Vienna Convention to take 
appropriate measures to protect human health and the environment against 
adverse effects resulting or likely to result from human activities which 
modify or are likely to modify the ozone layer, 

Recognizing the possibility that world-wide emissions of fully 
halogenated chlorofluorocarbons and other chlorine containing substances can 
significantly deplete and otherwise modify the ozone layer, resulting or 
likely to result in adverse effects on human health and the environment, 

Recongizing also the potential climatic effects of chlorofluorocarbons 
emissions, 

Determined to protect the ozone layer by taking precautionary measures to 
control total global emissions of chlorofluorocarbons, 

Mindful of the precautionary measures for controlling emissions of 
chlorofluorocarbons that have already been taken at the national and regional 
levels, 

Aware that measures taken to protect the ozone layer from modifications 
due to the use of chlorofluorocarbons should be based on relevant scientific 
and technical considerations, 

Mindful that special provision needs to be made in regard to the 
production and use of chlorofluorocarbons for the benefit of developing 
countries, 
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Con1idering the iaportance of promoting international co-operation in the 
re1earch and development of acience and technology on the control and 
reduction of chlorofluorocarbon, emi11ion1, bearing in aind, in particular, 
the need• of developing countrie1, 

RAVE AGREED AS FOLLOWS: 

ARTICLE 1: DEFINITIONS 

For the purpose of this Protocol, 
1. "The Convention" means the Vienna Convention for the Protection of the 
Ozone Layer; 
2. "Parties" means, unless the text otheT1Jise indicates, Parties to this 
Protocol; 
-' · "The Secretariat" means the Secretariat of the Convention; 
(4. "Chlorofluorocarbon" or "CFC" means any fully halogenated 
chlorofluoroalkane.) 

ARTICLE II: CONTROL MEASURES 

-------------------------------------------~---------------------
ARTICLE III: REVIEW OF CONTROL MEASURES 

The Parties shall regularly at their meetings reassess the control 
measures provided for in article II, on the basis of the scientific, 
environmental and economic information available, and shall take all 
appropriate action. 

ARTICLE IV: REPORTING OF INFORMATION 

l. Within one year after the entry into force of this Protocol each Party 
shall inform the Secretariat about the implementation of this Protocol. 

2. The Parties to thi1 Protocol, either individually or jointly, shall 
submit annually to the Secretariat; 

(a) Information on national laws, regulations, policy directives and 
other measures adopted to implement this Protocol; 

(b ) An y other information to indicate their implementation of this 
Protocol. 

ARTICLE V: RESEARCH, DEVELOPMENT AND EXCHANGE OF INFORMATION 

1. The Parties shall co-operate in promoting, directly and through competent 
international bodies, bearing in mind the needs of developing countries, 
research, development and exchange of information on: 

(a) The best practicable technologies; 

(b) Possible alternatives to CFCs and CFC products; 

(c) Costs and benefit• of relevant control atrategies. 

2. Each Party ahall 1ubmit to the Secretariat a aummary of activities 
conducted pursuant to the preaent article on a biennial basis. 
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ARTICLE VI: TECHNICAL ASSISTANCE 

1. The Parties 1hall co-operate, taking into account in particular the needs 
of developing countries, in promoting, in the context of the provisions of 
article 4 of the Vienna Convention, technical assistance to facilitate 
partic i pation in and implementation of this Protocol. 

2. Any Party of Signatory to this Protocol in need of technical assistance 
1n implementing it may submit a request to the Secretariat. 

ARTICLE VII: MEETINGS OF THE PARTIES 

1 . Th e Parties sha l l hol d meetings at re gu la r intervals. TheSecretar i a t 
sha! l c 0 ~v€ nE t he f i r$t rn e~ : i ni of the Parti e s not late r tha n one ve aT a ~t e~ 
t he ent r > in t o forc e of t his Pr otoco l a nd in conjunction ~ i t h a meeting of t he 
Con f erence of the Parties to the Convention, i f a meeting of the latter is 
sc hedu led within that period. 

2. Subsequent ordinary meetings of the Parties shall be held, unless the 
Parties otherwise decide, in conjunction with meetings of the Conference of 
the Parties to the Convention . Extraordinary meetings of the Parties shall be 
he l d a t such other times as ma y be deemed necessary at a meeting of the 
Parties , or at the written request of ay of them, provided that , within six 
months of such a request being communicated to them by the Secretariat, it i s 
supported by at least one third of the Parties. 

3. The Parties shall by consensus adopt Rules of Procedure for their 
meetings. 

4. 

( C) 

(d) 

f unc ti ons of the meetings of the Parties shall be: 
To review implementation of this Protocol; 
To establish where necessary guidel i nes or procedures for re po rting 
of information as provided for in article IV and v;J 
To review requests for technical assistance provided for in 
article VI; 
To review requests received from the Secretariat pursuant to 
article VIII; 

( e ) To reassess, pursuant to article III, the control measures provided 
for in article II; 

( f ) To consider and adopt proposals for amendment of th i s Pro t ocol ( in 
con f orm i tv with article s I X and X of the Co nvention ;) 

( g) To consid er and ado pt the budget for impl ement at ion of thi s Pr o t ocol ; 
(h) To consider and undertake any addit i onal action that may be requ i red 

for the achievement of the purposes of this Protocol. 

5. The United Nations, its spe c ial i zed agencies and the In ternat i onal At omi c 
Energy Agency, as well a~ any State not party to this Protocol, may be 
represented at meetings of the Parties by observers . Anybody or agenc y , 
whether national or international, governmental or non-governmental, qualified 
in fields relating to the protection of the ozone layer which has informed the 
secretariat of its wish to be represented at a meeting of the Parties as an 
observer may be admitted unless at least one-third of the Parties present 
object. The admission and paticipation of observers shall be subject to the 
rules of procedure adopted by the Parties. 
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ARTICLE VIII: SECRETARIAT 
The Secretariat ahall: 
(a) Arrange for and aervice meetings of the Parties provided for in 

article VII; 
(b) Distr i bute to the Parties information on each Party's year of 

max imum use of CF Cs by se sc tors and the t ot al amo unt of its use 1n tha t yea r , 
as reported t ~ ~he Parties in accordance with article IV; 

(c) Pr e pa re and distribute to the Parties regularly a report based on 
i nformation received pursuant to articles IV and V; 

(d) Notify the Parties of any request for technical assistance received 
pursuant to article VI so as to facilitate the provision of such ass i stance to 
the extent pos s i ble; 

( e ) Pe rfo r~ such 0 t rer fun c t ions f or t he achiev"en t of t he pu r?o~e~ 0: 
t he Pr ot o: ~: as ~~i be a ssig~ed t o i t by th e Pa r ties . 

ARTICLE IX ; FINANCIAL PROVISIONS 

1. The funds reouired for the c :· e ration of this Protocol, including those 
for the functioning of the Se c:~: ariat related to this Protocol shall be 
charged ex c l usivel y agains t c~n~ ributions from the Parties. 

2. The Part i es shall be consens us adopt Financial Rules for the Operation of 
this Protocol, including rules f or assessing contributions from the Parties. 

ARTICLE X: RELATIONSHIP OF THIS PROTOCOL TO THE CONVENTION 

The provisions of the Convention relating to its protocols shall apply to 
this protocol. 

ARTI CLE XI: SIGNATURE 

Th i s Protocol shall be open for signature Rt .. . .....•..•. from 
• • • • . • . . . . . . . . . . t: n • • • • • • • .... • . . . .. 

ARTICLE XII: ENTRY INTO FORr.F. 

1. The Protocol shall enter into force on the same date as the Convention 
enters into force , provided tha t at least n i ne instruments of ratification, 
acceptance , approval or accessi o~ to the Protocol have bee n de po sited. In t he 
event that nine such instnnnents r. ave not been deposited by the date of e ntry 
int o f orce of t he Conven tion, t h is Pr ot oc o l shall enter in t o f orc e on t he 
th i rtie t h da y following the date of the n i nth instrument of ratification, 
acceptance, approval or accession to the Protocol. 

2. For the purpose of paragraph 1 any instrument deposited by a re g ional 
economic i nte grat i on or gani zation shall not be counted as addit i onal to th ose 
deposited by member States of such organizations. 

3. After the entry into force of this Protocol, any state or regional 
economic integration organization shall become a Party to this Protocol on the 
thirtieth day following the date of deposit of its instrument of ratification, 
acceptance, approval or accession. 
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ARTICLE XII bis: RESERVATIONS 

(No reservations may be made to this Protocol) 

ARTICLE XIII: AUTHENTIC TEXTS 

The original of this Protocol, of which the Arabic, Chinese, English, 
French, Russian and Spanish texts are equally authentic, shall be deposited 
with the Secretary-General of the United Nations. 

IN WITNESS WHEREOF THE UNDERSIGNED, BEING DULY AUTHORIZED TO THAT EFFECT 
HAVE SIGNED THIS PROTOCOL, 

DONE AT ......... .. . TH Is .... ... .... . ' . 
D~ ~ 



26 February 1987 

Ad Hoc Working Group of Legal and Technical 
Experts for the Preparation of a Protocol 
on Chlorofluorocarbons to the Vienna 
Convention for the Protection of the 
Ozone Layer (Vienna Group) 

Second Session 
Vienna, 23-27 February 1987 

ARTICLE II - Control Measures 

1. Each party, under jurisdiction of which substances referred 

to in Annex A are produced, shall ensure that within [one to 

three] years after the entry into force of this protocol the 

(annual production and imports] [adjusted annual production] of 

these substances does [do] not exceed their [its] 1986 level. 

2. Each party, under _ the jurisdiction of which substances 

referred to in Annex A are not produced at the time of the 

entry into force of this Protocol, shall ensure that within 

[one to three] years hereinafter [its annual production and 

imports] (its adjusted annual production] do [does] not exceed 

the level of imports in 1986. 

3. Each party shall ensure, that within [blank] years after 

the entry into force of this protocol, levels attained in 

accordance with paragraphs land 2 will be reduced by (10 to 

50] percent, [unless the parties by a two-thirds majority 

otherwise decide] [if the parties confirm this obligation by a 

two-thirds majority]. 
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Option A 

4. Parties shall decide not later than [blank] years after the 

entry into force of this protocol by a two-thirds majority on 

- new substances to be included in Annex A 

- further reduction of 1986 levels. 

These decisions shall be reviewed in intervals of [blank] years. 

Option B 

4. Each party shall ensure that, within [blank] years after 

the entry into force of this protocol, levels attained in 

accOt'dance with paragraph 3 will be reduced by [blank] [unless 

parties by a two-thirds majority otherwise decide] [if parties 

confirm this obligation by a two-thirds majority]. 
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United States Proposed Protocol Text 

UNEP Negotiations on an Ozone Layer Protocol 

December 1-5, 1986 
Geneva, Switzerland 

The United States beliP.ves that the potential risks 
to the stratospheric ozone layer from certain man-made 
chemicals require early and concerted action by the inter
national community. Since the adoption in Vienna in March 
1985 of the Ozone Layer Convention, an intensive scientific 
research and technieal analysis effort has been carried 
out and is continuing, as reflected in the recent series 
of UNEP-Sponsored workshops. The results continue to 
indicate the emergence of a serious environmental problem 
of global proportions. 

The United States further believes that governments 
should pursue three broad objectives during the course of 
the negotiations, to be embodied and elaborated in the 
final protocol. These are: 

A. Agreement on a meaningful near-term first step to 
reduce significantly the risk of stratospheric 
ozone depletion and associated environmental and 
human health impacts. 

B. Agreement on a long-term strategy and goals for 
coping with the problem successfully. 

C. Agreement on a carefully-scheduled plan for 
achieving the long-term goals, including periodic 
reassessment and appropriate modification of the 
strategy and goals in response to new scientific 
and economic information. 

Y\,O - . .c{?. 
In response to UNEP's invitation, the U.S. has prepared W f'/'-1/J~ 

for discussion purposes a draft text based on the u.s views { ~ 
statement which we recently circulated. This text is for ,9-'1'Q 
the operative articles only, and is designed for incorpor- (].Jvt-, ~ 
ation into the protocol text developed during the previous . ~o 

round of negotiations (i.e., it would replace Articles II VJ 

through V of the fourth revised draft text). • 

The United States believes that what is required is a 
straightforward, cost-effective approach that will provide 
technology incentives and clear targets to governments and 
industry for developing and introducing new technologies 
for chemical conservation, recycling and substitution. 
The U.S. believes that its proposed text provides such an 
approach. 



U.S. DRAFT PROTOCOL TEXT: OPERATIVE ARTICLES 

Article II: Control Measures 

1. Within [] year after entry into force of this Protocol, 
each Party shall ensure that its aggregate annual emissions 
of fully-halogenated alkanes does not exceed its 1986 level. 

2. Within [ ] years after entry into force of this Protocol, 
each Party shall ensure that its aggregate annual emissions 
of fully-halogenated alkanes is reduced by (20] percent 
from its 1986 level. 

3. Within [ J years after entry into force of this Protocol, 
each Party _shall ensure that its aggregate annual emissions 
of fully-halogenated alkanes is reduced by [SO] percent from 
its 1986 level. 

4. Within [ ] years after entry into force of this Protocol, 
each Party shall ensure that its aggregate annual emissions 
of fully-halogenated alkanes is reduced by (95] percent 
from its 1986 level.· 

5. The right of any Party to adopt control measures more 
stringent than contained herein is not restricted by 
this Article. 

Article III: Calculation of Aggregate 
Annual Emissions 

1. For the purposes of Article II, each Party shall calculate 
its aggregate annual emissions by taking its: 

a. aggregate annual production; 

[b. plus aggregate annual bulk imports;] 

[c. minus aggregate annual bulk exports to other Parties;] . 
[d. minus aggregate annual amount of fully-halogenated 

alkanes which have been destroyed or permanently 
encapsulated.] 

2. To calculate the aggregate amounts specified in the sub
paragraphs of ·paragraph 1, each Party shall multiply the 
amount of each fully-halogenated alkane by its ozone 
depletion weight, as specified in Annex A, and then add 
the products. 
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Article IV: Assessment and Adjustment 
of Control Measures 

1. The Parties shall cooperate 1n establishing an international 
monitoring network for detecting, or aiding in the prediction 
of, modification of the ozone layer. 

2. At least one year before implementing the reductions 
specified in paragraphs 2, 3, and 4, respectively, of 
Article II, the Parties shall convene an ad hoc panel of 
scientific experts, with composition and terms of reference 
determined by the Part-ies-, to review advances in scientific 
understanding of modification of the ozone layer and the 
potential health, environmental, and climatic effects of 
such modification. 

3. In light of such scientific review, the Parties shall jointly 
assess and may adjust the stringency, timing, and scope of 
the control measures in Article II and the ozone depletion 
weights in Annex A. 

4. Any such adjustm~nt shall be made by amending Article II 
a nd / o r An n ex A a s prov i d e d i n Ar t i c 1 e 9 of the Convent i on , 
except that such amendment would not be subject to the 
six month advance notice requirement of paragraph 2 of 
that Article. 

Article V: Control of Trade 

1. Within [ ] years after entry into force of this Protocol, 
each Party shall ban the import of fully-halogenated alkanes 
in bulk from any state not party to this Protocol [, unless 
such state is in full complia~ce with Article II and this 
Article and has submitted information to that effect as 
specified in paragraph 1 of Article VI]. 

2. Within [ ] years after entry into force of this Protocol, 
each Party shall ban: 

a. the export of technologies to the te:ritory of 
non-parties 

[b. direct investment in facilities in the territory 
of non-parties] 

for producing fully-halogenated alkanes [, unless such 
state is in full compliance with Article II and this Article 
and has submitted information to that effect as specified in 
paragraph 1 of Article VI]. 

3. The Parties shall jointly study the feasibility of 
restricting imports of products containing or produced with 
fully-halogenated alkanes from any state not party to this 
Protocol. 



Article VI: Reporting of Information 

1. Each Party shall submit annually to the Secretariat data 
showing 1ts calculation of aggregate annual emissions of 
fully-halogenated alkanes, as specified 1n Article III, 
using the format developed by the Secretariat pursuant to 
paragraph 3a. 

2. Each Party shall submit to the Secretariat appropriate 
information to indicate jts compliance with Article V. 

3. The Secretariat shall: 

a. develop and distribute to all Parties a standard 
format for reporting such data as indicated by 
paragraph 1; 

b. take appropriate measures to ensure the confidentiality 
of all data submitted to it pursuant to paragraph 1, 
except for the aggregate annual emissions figures; 

c. compile and distribute annually to all Parties a 
report of the aggregate annual emissions figures 
and other information submitted to it pursuant to 
paragraph 2. 
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Cbloro!luoroearbons to tbe Vienna Cer.ve~tic~ 
for tbe P:-oteetio::i of tbe Cione Layer (Vie!l..~a Cro~;} 

Second Sessior. 
Vie~a, 23-27 fe~r~a:-y 1987 

' • Unitec States Prooosed Trade Article 

Article V: Control of Trade 

l. Within [] years after entry into force of this 
Protocol, each Party shall ban the import of the 
controlled substances in bulk from any state not 
party to this Protocol[, unless such state is 

2. 

in full compliance with Article II and this 
Article and has submitted information to that 
effect as specified in paragraph 1 of Article VI]. 

Within [] years after entry into force of this 
Protocol, each Party shall restrict imports of 
products containing ·substances controlled by 
this Protocol from any state not party to this 
Protocol [unless such state is in full compliance 
with Article II and this Article, and has submitted 
information ·t9 that effect as . specified !n paragraph 
l of Article VI]. At least one year prior to 
the time such restrictions take effect, the Parties 
shall elaborate in an annex a list of the products 
to be r~stricted and standards for applying such 
restrictions uniformly by all Parties. 

3. The Parties shall jointly study the feasibility 
of restr~cting imports of products produced with 
substances controlled by this Protocol from any 
state not party to this Protocol. 

., 4. Within [] years after entry into force of this 
Protocol, each Party shall ban the export of 
technologies to the territory of non-parties 
for the production and use of the controlled 
substances [; unless such state is in full 
compliance with Article II and this .Article and 
has submitted .information to that effect as 
specified in paragraph 1 of Article VI]. 

S. Parties shall not provide bilateral or multilateral 
subsidies, aid, credita, guarantees, or insurance 
programs for the export of products, equipment, 
plants, or technology for · the production or use 
of the controlled substances. 
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Alternatives To Fully Halogenated Chlorofluorocarbons: ~ 
The Du Pont Development Program 

Introduction 
Du Pont has been involved in the fluoro
carbon industry since the earliest pro
duction of CFCs in the 1930s by Kinetic 
Chemicals , a joint venture with General 
Motors. For over fifty years, Du Pont has 
had a strong commitment to the CFC 
industry and its customers . Today , with 
increasing concern that these products 
might eventually harm the environment 
if growth continues without restriction , 

(

Du Pont has renewed its commitment by l 
undertakin a ma·or ro ram to devel 

oten • r on a ernatives . 

C 
Du Pont has conclud me limi-
tion to • sions is ·us-

ti 1e . We believe that future customer 
ana environmental needs can be met by 
a combination of reasonable regulation , 
recovery/reclamation/conservation, and 
timely introduction of alternative prod
ucts. Transition time wj)) be required, aad 
government regulators seem willing to 
consider mdustrial needs in managin 
this issue. Du Pont does not yet have 
commercial processes developed for alter
native chlorofluorocarbon products , but 
this work has become a high priority. 
However , this effort will require time for 
research and applications development, 
and to design and install new facilities . 

The process of bringing new chemical 
products from the concept stage to com
mercial availability is a lengthy one, begin
ning with the identification of candidates 
and ending with construction and start-up 
of production facilities . Interim phases 
include scouting research for commercial 
production processes, preparing small 
quantities of material, performing detailed 
toxicological studies , determining market 
potential, and building a pilot plant to 
demonstrate the commercial processes vtJI" 
and to develop design data for full scale 
operations . When results of all of these 

ciencies or technical stumbling blocks 
associated with each. A particular defi
ciency was the projected higher cost for 
some of the most promising products . At 
about this time , scientific and regulatory 
concern over CFCs began to decrease. 
This , in combination with market surveys 
which indicated little interest in more ex
pensive alternatives , led to a de-escalation 
of effort . 

In 198G, however, theJicture changed 
again . It is now expecte that regulation 
in some form will be announced by the 
end of 1987. Du Pont believes that regula
tions could be extensive enough to limit 
availability of at least some existing CFCs 
to less than the market demand sometime 
within the next several years. In this new 
environment, Du Pont reinitiated an ac
tive effort to develop alternative products , 
with the aim of providing new products if 
and when there is a clear market demand . 

This update reviews the currently mar
keted products and previous research ef
forts , and summarizes the current status 
of DuPont's research program. A major 
aim of the update is to provide DuPont 's 
customers with information needed to plan 
their own development work and to facili
tate assessment of potential market inter
est in DuPont 's alternative candidates. 
We are committed to the market and want 
to provide products necessary for our cus
tomers to maintain viable businesses. 

Current Commercial 
Chlorofluorocarbons 
Chlorofluorocarbons are used as working 
fluids in refrigeration and a1r cond1t10n
ing; as blowing agents in the manufac
ture of plastic insulation, packaging, and 

efforts indicate that a product can be pro
duced, sold , and used safely, and will 
provide an acceptable financial return , 
final design and construction can proceed. 

Shortly after the ozone depletion hypoth
esis was proposed in 1974, Du Pont initi
ated a program to develop alternatives to 
the suspect chlorofluorocarbons (CFCs) . 
As of the last published report on this 

cushioning foams; as cleaning agents in 
the metal-working and electronics indus
tries; and in many other uses where their 
unique property combinations of low toxic-

(

' ity, nonflammability, compatibility with 
materials of construction, and heat trans
fer characteristics are of great value . Cur
rent Du Pont CFC products which might 
be affected by United States or interna-

subject in 1980, an investment of over $15 
million in research has served to identify a 
number of candidate chlorofluorocarbon 
alternatives and to outline the major defi-

tional regulations are listed in Table 1, 
along with some physical property data 
and information on their current uses . In 
these varied uses , they contribute to work
er and consumer safety, to equipment and 

product reliability and performance, and 
to the world 's energy conservation efforts . 

All of these factors must be considered 
along with potential environmental im
pacts in choosing substitutes . The unique 
suitability of the current products in so 
many different applications makes the 
task a difficult one. These products pro
vide high value at low cost and have stood 
the test of time for over fifty years . Iron
ically , the high stability of the products , 
one of their prized assets , is now a cause 
for concern. 

Criteria for Alternatives 
• Performance Criteria 
The task of finding alternative compounds 
which can do the job of the existing CFCs 
begins with a review of basic physical 
properties such as boiling point, vapor 
pressure, and other thermodynamic fac
tors. For each end-use application, a com
pilation of the reasons for selecting a 
given existing CFC can be compared with 
properties of the candidate substitutes. 
Properties of a large number of the candi
date chlorofluorocarbons fall outside the 
useful range , but several survive this ini
tial screening . 

• Environmental Criteria 
Atmospheric research has identified two 
key factors which control the contribution 
of an individual CFC to potential ozone 
depletion. The first is the percentage by 
weight of chlorine in the compound, since 
it is chlorine which is implicated in the 
depletion theory. A second factor is the 
overall stability of the molecule in the at
mosphere. Only for the very stable com
pounds do significant quantities survive 
the trip to the stratosphere, to release chlo
rine where it can interact with ozone. It is 
known that including a hydrogen atom in 
a chlorofluorocarbon molecule reduces 
the stability sufficiently to dramatically 
lower the ozone depletion potential with
out making the molecule so unstable that 
it contributes to ground-level smog. There
fore , the primary environmental criterion 
for any potential alternative is that it must 
either contain no chlorine atoms or include 
at least one hydrogen atom. 



Recently expressed concern about the 
potential contribution of long-lived CFCs 
to greenhouse warming of the earth im
poses additional restrictions . Atmo
spheric lifetime plays an important role 
here, so inclusion of a hydrogen atom in a 
chlorofluorocarbon molecule lessens this 
concern. However, the contribution to 
warming is also influenced by the heat 
absorbing capability of the molecule. Data 
on this factor are not yet readily available 
for many potential substitutes, so only 
estimates of the relative contribution can 
be made . 

A recent reexamination of all possible 
fluorocarbon alternates with a view toward 
acceptable performance properties and 
minimized environmental impact identi
fied thirteen candidates. These are listed 
in Table 2. 

• Feasibility Criteria 
Many factors contribute to the ultimate 
acceptability of a product in the market
place. Foremost in many CFC applications 
is the need for low toxicity. In fact, this 
was the primary motivation in the devel
opment of the existing CFCs in the 1930s 
as replacements for toxic or flammable re
frigerants . Unacceptable toxicity results 
from preliminary studies of acute effects 
have eliminated three of the thirteen candi
dates identified by Du Pont. (See Table 2.) 

Flammability is an important consider
ation for many applications in order to 
avoid risks to workers, consumers, and 
the public. Although fire hazards can be 
adequately eliminated in some cases , non
flammability remains highly desirable as a 
product attribute. Similar considerations 
apply to compatibility with materials of 
construction and other product properties. 
Each of these factors must be considered 
on an application-by-application basis . 

A final and critical criterion is the need 
for a manufacturing process to produce 
the new product at a cost which is com
patible with its value to customers. As 
discussed below, this continues to be a 
major obstacle to the development of 
chlorofluorocarbon alternatives. 

Candidate Alternative 
Fluorocarbons 

• Existing Substitutes 
Of the ten compounds remaining after 
environmental, toxicity, and application 
screening, three are already being pro
duced commercially. Chlorofluorocarbon 
22 is a major product in the worldwide 
market, with applications in refrigeration 
and air conditioning. It also is used widely 

(with no atmospheric release) as an ingre
dient in the production of fluoropolymers. 
Opportunities may exist for expansion of 
its uses to include substitution for CFC-12 
in some blowing agent applications and as 
a refrigerant in stationary refrigeration 
systems and mobile air conditioners. How
ever, extensive equipment redesign would 
be required for the latter applications. 

Fluorocarbons 142b and 152a are now 
manufactured in limited quantities , pri
marily for consumption in fluoropolymer 
production. Both have desirable thermo
dynamic properties , but suffer the disad
vantage of being flammable. Also, product 
cost is significantly higher than that of the 
major current products. 

• New Chlorofluorocarbons 
From among the remaining seven prod
ucts, Du Pont has concentrated its efforts 
on finding the best all around substitutes 
for the major CFCs of concern - CFC-11, 
CFC-12, and CFC-113. As noted in Table 2, 
a developmental manufacturing process 
exists only for fluorocarbon 14 lb. This 
product is being considered as a substitute 
for CFC-11 as a blowing agent and as an 
aerosol propellant , pending further toxic
ity testing. However, it is flammable and 
would be rather expensive if produced by 
the current process . Cost is estimated to be 
one and one half to three times that of 
CFC-11. 

Chlorofluorocarbon 123 has properties 
very similar to those of CFC-11, along with 
very low ozone depletion and greenhouse 
impact. The majority of the other criteria 
also are met by this compound, but toxicity 
testing is not yet complete. There also are 
some production process hurdles which 
must be overcome. Even with success in 
those areas, cost is estimated to be as much 
as two to four times that of CFC-11. None
theless , this compound appears to be the 
most promising substitute for CFC-11 in 
several applications. 

Fluorocarbon 134a is known to be a 
good candidate to replace CFC-12 because 
it contains no chlorine and, therefore, 
has zero ozone depletion potential; it is 
expected to have a low greenhouse poten
tial; and it compares favorably against 
most other criteria. However, further tox
icity testing and manufacturing process 
development are needed to support com
mercializatiun. Probable high cust, as 
much as three to five times CFC-12 at 
production levels equivalent to current 
CFC-12 production levels, is another con
cern. However, FC-134a appears to be the 
best of any of the candidate alternatives to 
CFC-12, and a great deal of effort con
tinues to be devoted to process research 
and development. 

An exhaustive search has failed to iden
tify any single compound which matches 
all the desirable properties of chlorofluoro
carbon 113 and hence could potentially 
replace it in all applications. One candi
date which has received some attention is 
chlorofluorocarbon 1326. It appears to 
have some potential as a solvent; how
ever, it is not a good all-around match for 
CFC-113 , and manufacturing process de
velopment work is needed. A key need 
here is for further toxicity work. Future 
studies will clarify the full extent of the 
potential usefulness of CFC-132b. If com
mercialized , this compound could cost 
from one to two times that of CFC-113. 

The remaining candidates , chloro
fluorocarbons 124, 125 , and 143a, all have 
less desirable physical properties . Tox
icity testing also is incomplete and 
manufacturing process development 
hurdles are significant. 

All of the possible new products are 
likely tu be more expensive than existing 
CFCs. The primary reason is raw materi-
al costs for which there are only a few op
tions for improvement. Other contributions 
such as manufacturing catalyst lifetime, 
process yields, by-product disposal, and 
process equipment requirements are heav
ily dependent upon the manufacturing 
routes chosen. In any case, it will be 
difficult to be price competitive with cur
rent compounds which have the benefit of 
over 50 years of operating experience to 
improve the efficiency of production and 
optimize the cost. The estimates discussed 
in this report are based on best available 
current knowledge of process options and 
assume large-scale production. A major 
goal of the current research efforts is to 
overcome some of the costly disadvan
tages of the process technology under 
consideration for the new chemicals. 

Current Development Program 
and Timetable 

• Process Research 
DuPont's active research and development 
effort is focused on identifying the best 
processes for commercial manufacture of 
attractive alternatives for CFC-11 , CFC-12, 
and CFC-113. Based on the results of this 
work, as well as feedback from customers 
on market interest, pilot-plant develop
ment fur-alternative µruuucls is exµecleu Lu 
begin by late 1987. After start-up , the pilot 
plants will provide sufficient quantities of 
the products to begin long-term toxicity 
testing and product for applications test
ing, which will commence in 1988. This 
work will require at least two years . 

If the toxicity results and pilot plant 
evaluations are favorable, and the busi-



ness climate is encouraging, design and 
construction of commercial facili ties 
would follow, beginning at the earliest 
in 1990. Another two years would be re
quired to bring such plants on line. This 
path forms the basis of DuPont's estimate 
of roughly five to six years as the total time 
required to bring commercial products to 
the marketplace. The timetable, however, 
is an optimistic one . It assumes favorable 
toxicology, successful process research, 
and strong market interest . Additional 
time will almost certainly be required for 
customers to make a transition, and this 
is a critical factor that must be considered 
by regulators. 

• Applications Testing 
In the course of the process scouting now 
in progress , limited quantities of some of 
the candidate fluorocarbons will be pro
duced. Du Pont will conduct a variety of 
applications studies in collaboration with 
interested customers. Before the end of 
198 7, some of the candidate materials also 
will be made available to customers in 
very limited quantities for further applica
tions testing. Such stud ies will include 
foam manufacture with alternative CFC 
blowing agents, investigations of mate
rials and lubricant compatibility for re
frigeration applications, and cleaning 
agent trials. 

Conclusion 
The chlorofluorocarbon industry has en
tered a period of major uncertainties. 
·Du Pont, however, remains committed to 
serving its customers as we ll as preserving 
the environment. Existing CFCs are valu
able to the markets they serve. However, 
some limitations to growth appear to be 
justified. If a market opportunity exists for 
alternative materials, Du Pont intends to 
be prepared. The major research efforts 
now underway are evidence of that com
mitment. As discussed above, the task is 
a difficult one, but the goal is simple: to 
maintain an ongoing supply of safe, effec
tive products which meet the needs of the 
marketplace . 
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TABLE 1 
MAJOR COMMERCIAL CHLOROFLUOROCARBONS 

NUMBER FORMULA B.P.°C 
--- --- --

CFC-11 CCIF3 23.8 
-12 CCl,F2 -29.8 
-113 CCl,FCCIF2 47.6 
-114 CCIF2CCIF2 3.6 
-115 CCIF2CF3 -38.7 

Halon CBrF3 -57.8 
1301 

(a) Excludes minor uses not discussed in this update 
(b) Also compQnent of refrigerant azeotropic mixtures 
(c) Dtrect contact liquid load freezant and inerting 

agent for ethylene oxide sterilant gas 
(d) Fire extinguishant (Halon 1301) 

REFRIGERANT 

Yes 
Yes (b) 
Yes 
Yes 
Yes (b) 
Limited 

OZONE 
OEPLE. GREENHOUSE 

BLOWING CLEANING OTHER POTEN. POTENTIAL 
AGENT AGENT (a) (e) (I) 
-- --- - -
Yes Limited 1.0 0.4 
Yes (c) 0.9 1.0 
Yes Yes 0.8 .3 to .810I 
Yes 0.6 .5 to 1.5!01 
Limited 0.3 1 to31ol 

(d) -10 0.8 
(Estimate) 

(e) Compared to CFC-11 with a value of 1.0 on a per pound basis 
(f) Compared to CFC-12 with a value ol 1.0 on a per pound basis 
(g) Estimated range ; the data required for a complete 

analysis are not available 

TABLE 2 
CHLOROFLUOROCARBON ALTERNATIVES 

OZONE 
POTENTIAL MFG. OEPLE. GREENHOUSE 

NUMBER FORMULA B.P. °C APPLICATION FLAMMABLE PROCESS TOXICOLOGY POT. (a)(g) POT. (b)(g) 
--- --- ---
Existing 
Commercial 
Products 
FC-22 CHCIF2 -40.8 Refrigerant, No Yes Low 0.05 0.07 

Blowing Agent 
-142b CH3CCIF2 -9.2 Propellant Yes Yes Low <0.05 <0.2 
-152a CH3CHF2 -24.7 Propellant , Yes Yes Low 0 <0.1 

Refrigerant 

Under 
Consideration 
FC-123 CHCl2CF3 28.7 Blowing Agent , No CD(d) Low <0.05 <0.1 

Refrigerant 
-124 CHCIFCF3 -12 Refrigerant , No CD (d) Low <0.05 <0.1 

Blowing Agent 
-125 CHF2CF3 -48.5 Refrigerant No CD(d) Unknown 0 <0.2 
-132b CH2CICCIF2 46.8 Cleaning Agent No No Incomplete < 0.05 <0.1 
-134a CH,FCF3 -26.5 Refrigerant No CD(d) Incomplete 0 <0.1 
-141b CH3CCl,F 32 Propellant, Yes Yes (f) Incomplete <0.05 <0.1 

Blowing Agent 
-143a CH3CF3 -47.6 Refrigerant Yes NC Incomplete 0 <0.3 

Disqualified -
Toxic 
FC-21 CHCl2F 8.9 Blowing Agent No Yes Toxic (c) <0.05 <0.1 

-31 CH2CIF -9.1 Propellant Yes NC (e) Toxic (c) <0.05 <0.1 
-133a CH 2CICF3 6.1 Refrigerant, No NC(US) Embryotoxin (c) <0.05 <0.1 

Blowing Agent , 
Propellant 

(a) Compared to CFC-11 with a value of 1.0 (f) Developmental only 
(b) Compared toCFC-12 with a value of 1.0 (g) Estimates based on preliminary or incomplete 
(c) Work discontinued principally for this reason data except for CFC-22. which isreliable . and for 
(d) CD= Catalyst Deficiency values quoted as zero which are non-chlorine 
(e) NC= Not Commercialized containing molecules 
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MEMORANDUM 

United States Department of State 

Bureau of Oceans and International 
Environmental and Scientific Affairs 

Washington, D. C. 20520 

March LO, 1987 

TO: Office of the Vice President - Ms. Linda Swacina 
Agriculture - Dr. Orville Bentley 
Commerce - Mr. Michael T. Kelley 
Council of Economic Advisers - Mr. Steve DeCanio 
Council on Environmental Quality - Mr. Alan Hill 
Defense - Mr. David Parbell 
Domestic Policy Council - Mr. Ralph Bledsoe 
Energy - Ms. Mary Walker 
EPA - Mr. Bill Long 
Interior - Mr. Martin Smith 
Justice - Mr. Thomas Hookano 
NASA - Mr. Shelby Tilford 
NOAA - Mr. Joseph Fletcher 
Office of Policy Development - Mr. Jan Mares 
Office of Science & Technology Policy -

Mr. Rich ard Johnson 
0MB - Mr. David Gibbons 
Treasury - Mr. Stephen Entin 
US TR - Ms. Marian Barell Nelson 
E - Mr . Martin Bailey 
EB - Mr . Dennis Lamb 
L/OES - Ms. Debbie Kennedy 
L/EBC - Mr. Gerald Rose n 

From: OE S/E - Richard Elliot Bened ic~cj--./47 

Subject: In teragency Meeting on UNEP Negotiations to 
Con trol Ozone-Depleting Chemicals: 
Frid ay, March 27, 1987, 10:30 a.m., Room 7835 

In preparation for the next round of negotiations on a 
pro tocol to control ozone-depleting chemicals (Vienna April 
27-3 0), representatives of interested agencies are invited to a 
meeting on Friday, March 27, 1987, at 10:30 a.m., in Room 7835 
at the Department of State. Please inform all interested 
off ices within you r agency. I hope you and / or other 
representative s of your agency will be able to attend. 
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Before the meeting, EPA will circulate analyses of the 
environmental and economic impact of various timing and 
stringency options under consideration. Drawing on this 
analysis, we need to refine the U.S. position in order to be 
able to address specific control measures at Vienna. Any other 
agencies having material to contribute to this process should 
also circulate the material before the meeting. 

We also need to decide on .the U .s. delegation for the April 
27-30 meeting. At the February session, the U.S. delegation 
consisted of six accredited and three nonaccredited 
individuals, from the State Department, EPA, NASA, Commerce, 
and NOAA. Other major countries typically sent 3-4 delegates. 
The Office of International Conferences will pay for only one 
delegate beyond the head of delegation. Against this 
background, I would appreciate it if agencies wishing to 
nomi na t e someone for the delegation would provide, by Thursday, 
April 2, a letter from a policy-level official of your agency 
to Ambas sador John Negroponte, Assistant Secretary of State for 
Oceans and I nter national Environmental and Scientific Affairs, 
(wit h copy t o me) explaining why participation of the 
indi vidual i s e ssential to the international negotiations. On 
the basis of those submissions, we will formulate a delegation 
list o n April 6 , for transmission to our Missions in Vienna and 
Nair obi. 

Representatives of State, EPA, Commerce and USTR will meet 
o n Monday, March 23 at 3:30 p.m. in Room 7835 to discuss trade 
a mong par t ies (p roduction vs. "adjusted production" vs. the 
Cha irman's draft or other hybrids). If a representative of 
yo ur agen c y wish es to participate, please phone Suzanne Butc her 
at 647-9312. 

Attac hment: 1 . Draft texts 
2 . Benedick testimony, March 12, 1987 




