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Outline of State Department PresE:!ntation to the UPC: 
- Negotiation of an International Protocril 

to Protect the Ozone Layer 
• 

1. Background: 

a. Scientific concerns in 197O's 
-P b. U.S. aerosol ban in 1978 

c. Other country actions/benefits 
d. UNEP negotiations - Vienna Convention of 1985 
e. International Scientific Assessment 
f. U.S. Position: Circular 175 - three key elements 
g. History of current negotiations: progress made 
h. Current situation/next steps 

2. Review of Science: Robert Watson, NASA 

~ vic.(-i,:, f~ . 

Chemical Coverage ~ ✓• 

- U.S. objective: Broadest coverage of major ' ,a.,&{, 
depleters on weiglned basis, including halons. v v vv -

- EC, Japan, USSR wanted only 11, 12; now may agree to 
113, 114, 115, maybe halons. 

- Broad interagency agreement. Subject to DPC 
guidance, will continue to press for broadest 
attainable coverage. 

Stringency and Timing of Controls; Relationship to 
Periodic Assessments 

- Key issues are: 

o Stringency: initial freeze and subsequent 
reductions -- What levels in what increments? 

o Timing: benefits of early action (environmental, 
impetus for substitutes) vs. need to provide time 
for adjustment. 

o Relationship to scheduled reassessments of 
scientific, technological and economic factors: 
should we go for (1) scheduled reductions subject 
to reversal after reassessment by vote of parties 
or (2) targets to be implemented only by positive 
vote after reassessment. 
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.. 
- Chairman's text (attached): represents possible emerging 
international consensus and is convenient vehicle for 
review. Includes: 

o Freeze at 1986 levels two years after entry into force 
(EIF) . 

o 20% reduction 4 years after EIF (will go into effect 
unless reversed by parties after scheduled 
reassessment) 

o Additional 30% reduction, to be implemented after 
scheduled reassessment either 

6 years after entry into force, if positively 
confirmed by vote of parties, or 

8 years after entry into force, unless reversed 
by vote of parties. 

o Additional steps down to possible eventual elimination 
to be decided subsequently by parties based on 
periodic reassessnwnts 

je.§w.MM~ 
~~,cf' Should U.S. delegation seek agreement along lines of 

~ chairman's text, work for greater stringency/earlier 
impact, or propose some relaxation in terms? 

(1) Freeze. Interagency accord, within 1-2 years of 
EIF. 

(2) 20% reduction. General interagency agreement, 
except OSTP believes implementation should depend on 
positive vote of parties following reassessment. 

(3) Additional 30% reduction. No interagency agreement. 

Should reduction beyond first 20% be scheduled; 
if so at what level? 

Should reduction be 6 years after EIF subject to 
positive vote, or 8 years after EIF subject to 
reversal, or either? Other? 

(4) Additional steps. Should delegation press for 
further reductions? If so, at what levels and time 
frame? Require positive votes or implemented unless 
reversed? 
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Control Formula and Trade Provisions: 

(1) Trade Among Parties. 

o Significant differences remain over formula for 
what is controlled. 

o Options include national ceilings on production, 
production plus imports combined or separately, 
adjusted production (U.S. preference - production 
plus imports less exports to parties less amounts 
destroyed), or combinations thereof. 

o U.S. objectives include effective control of 
emissions with accountability, fewest 
restrictions on flows of trade and capital among 
parties, most favorable formula for U.S. industry. 

o Subject to DPC guidance, delegation will pursue 
these objectives and seek DPC approval of 
specific recommendations. 

(2) Trade With Non~Parties. 

o Key elements: 

Ban on imports of controlled chemicals in 
bulk from non~parties. Wide international 
consensus. 

Possible restrictions on exports of bulk 
chemicals. No consensus. 

Possible restrictions on imports of products 
containing controlled chemicals. No 
consensus. 

Consideration of restrictions on products 
made with controlled chemicals. No 
consensus. 

Consideration of restrictions on export of 
technology. No consensus. 
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o u.s. Objectives: to use trade sanctions to 
encourage adherence to protocol and avoid 
benefits to non-parties at expense of parties. 
Implementation timed to minimize dislocation. 

o Subject to DPC guidance, delegation will pursue 
these objectives and seek DPC approval of 
specific recommendations. 

Participation. 

o U.S. Objectives: To encourage widest possible 
participation by other countries. 

o Problem: Less developed countries need 
concessions for domestic consumption to encourage 
adherence; concessions must remain sufficiently 
limited to avoid undercutting global controls. 

o Most promising option entails exemption from 

4835T 5/14/87 

controls for limited period for least consuming 
countries (LDC's), followed by adherence. 

Needs more work. Subject to DPC guidance, will 
refine in negotiations and seek DPC approval of 
specific recoramendations. 
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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) 

Third Session 
Geneva, 27-30 April 1987 

Dist r. 
RESTRICTED 

UNEP/WG.172/CRP.8/Rev.l 
30 April 1987 

Original: ... ENGLISH 

TEY.T PRE PARED BY A SM/,LL SUB-WORKING GROLTP OF 
J:EAD OF DELEGATIONS 

AR,I2LE II: CONTROL MEASURES 

l. Each party, under the jurisdiction of which CFC 11, CFC 12, CFC 113, 

(CFC 114, CFC 115) are produced shall ensure that within (2) years after the 

entry into force of this Pr o tocol the (combined annual production and imports) 

(combined adjusted ar.nual production) of these substances do not exceed their 

}I98f]level. 

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

paragraph 1 are not produced at the time of the entry into force of this 

Protocol, shall ensure that wi 'thin (2) years from the entry into force of this 

Protocol (its com!:::>:ned annual production and imports) (its com!::>ined adjusted 

annual production) do not exceed the_ levels of imports infl986_] 

3. Each ~~rty shall ensure, that within (4) years after the entry into force 

of t his Protocol levels of s ubstances referred to in paragraph 1 attained in 

accordance wit h paragraphs 1 and 2 will be reduced by 20 per cer.t. 

4. Each party shall ens:.ne tha t within (6) (a), (8) (b) years after the 

entry into force of this Protocol, the 1986 levels of substances referred to 

in paragraphs 1 and 2 ',,,/ill be further reduced (by 30 per cent), (a) (if the 

majority of the parties so dee ir:le) ( b) (unless parties by a twn-thi rd majority 

otherwise decide), in the light of assessments referred to in Article III, 

suer. decision should be taken not later than (2) 
~) 

force. 

~ 
(4) years after entry intn 
( 6) 
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5. Parties shiw,l decide by (two-thinLmajority) (a majority vote) 

- whether substances should be added to or removed from th~ reduction 

schedule 

- whether further reductions of 1986 levels should be undertaken (with 

the objective of eventual elimination of these substances). 

These decisions sha-11 be based on the assessments referred to in Article III. 

Note: A second paragraph reading as follows has to be added to Article III. 

Beginning 1990, every four years thereafter the parties shall review - -
the control measures provided for in Article II. At least one year 

before each of these reviews, the parties shall convene a panel of 

scientific experts, with composition and terms of reference determined 

by the parties, to review advances in scientific understanding of 

modification of the ozone layer, and the potential health, 

environmental and climatic effects of such modification. 



... DEC.l.ASSlPJf:O 

:J;thnrily Sf~~e ~a#~~J}J,tt l~1 
~ -&'NARADAm.1L~I rr 

MEMORANDUM FOR THE DOMESTIC POLICY COUNCIL 

FROM: THE ENERGY, NATURAL RESOURCES & ENVIRONMENT 
WORKING GROUP 

SUBJECT: Stratospheric Ozone 

On May 20, 1987, the Council met to discuss the 
protocol negotiations currently underway to 1 imi t 
ozone depleting chemicals. 

international 
em i s s i on s of 

Several questions were raised and the Working Group was asked to 
provide answers. The questions were: 

* 

What are the most up-to-date scientific data on climatic 
and health effects of ozone depletion? 

What is the cost/benefit effect of an international 
treaty restricting ozone depleting chemicals? 

0 What are the legislative and legal impacts of an 

~~ ½ ~ G\'~ O'-\IIU'v 
international ozone protocol? ~ -~t-

The following information has been "' d.ust1ll e d f:roin -,~ l J~~ 
d ~ta i 1 e_d pr es en ta t i on s by exp er ts i n ea ch a re a ., an a 1 o n ~ t 1-ry ,r( 

~ l SCU.SS -l. OR by tho WOI~ iil§ Group , -'\) 

Legislative/legal 

A pending lawsuit against the EPA ., seeks to compel the 
Administrator to promulgate regulations governing stratospheric 
ozone and to schedule such regulation. The court is not likely 
to act as long as international negotiations continue. If the 
international negotiations result in a scheduled reduction, the 
EPA would have sound defenses to any attempt by the plaintiff or 
the court to impose substantive emissions levels through the 
1 awsu it. However, if there is no international agreement, it 
will be difficult to continue to argue for no domestic 
regulation, either in the existing lawsuit or in future 
1 it iga ti on. EPA wi 11 be hard pressed to ask for more time to 
study the issue having initiated study of the issue eight years 
ago. . ~ _D 

lo dd,~ i<~-lttAI Ckt-~ ho..c... ~ vt,.p"T\Q\fu\(J b'f Ah1m~ CW<'~ c,C d~k. ~~~ll4,~jp4 

_:::; If the international negotiations for a protocol fail, there will i)~t#J 
be a strong push for a unilateral domestic reduction on Capitol 
Hill. Key Senators and Congressmen have been making statements 
to this effect for months; recent press attention will only 
heighten that resolve. If the protocol called for a freeze or a 
freeze plus a 20 percent reduction, the legislative outcome is 
less certain though Congress would undoubtedly hold additional 



-
hearings to determine the need for further domestic reductions. 
If, on the other hand, the protcol mandated a freeze pl us a 50 
percent reduction, it seems likely that any pressure for 
additional regulation domestically would dissipate. 
Environmental groups, which were initially backing a 95 percent 
target, have agreed that a freeze plus 50 percent reduc~ on ~ 1?::-TwaA-
be a very positive beginning. clfl-ho r e foa;'- , ithout ~i 1r C,pi ~ ~ ~ 
additional action, congressional action, at least in the near > 
term, would be unlikely. 

Climatic 

Both satellite and ground-based observations have shown that 
ozone has decreased in the upper stratosphere by about seven 
percent during the last decade. Total column ozone has decreased 
by about 4 percent since 1980. It is not known whether natural 
phenomena or CFC and Halon emissions have caused these decreases. 

Continued growth of CFC and Halon emissions at three percent per 
year (as consistent with economic projections) is predicted to 
yield, by the year 2040, a globally averaged overhead-column 
ozone depletion of about 6 percent and a stratospheric ozone 
depletion of about 50 percent. These depletion levels are much 
larger than natural variability and are, therefore, significant. 

In cont f a~ ., a t rue ~~Qa.l o.J r ~ ze of the sum of worldwide 
emissio~g~ at'"'·\ t e~ p~~nt ta'Th s ~ s predicted to yield a maximum 
globally averaged column depletion of less than 0. 5 percent by 
the year 2015 and a stratospheric depletion of 25 percent in the 

, next 100 years. This stratospheric depletion would be much 
~~ larger than natural var iabi 1 i ty and would, therefore, be 
~ signif ican n I\ (Note that a "true global freeze" is not 

~-<SJ~ realis • ally attainable given expected compliance problems 
~ ~ a the anticipated concessions to developing countries.) 

... ~ ~ The theories and models upon which these predictions are based 
""~vhave uncertainty factors of two to three. 

~ 
I~>(•~ ✓,\; 

t,-V ..J'" j'- Heal th 
~ ~., ()" 
~4$' • Depletion of the ozone layer would result in increased 
~_?"'l penetration of biologically damaging ultraviolet radiation (UV-B) 
'T~ to the earth's surface. Based on the research completed to date, 
ti' greater exposure to UV-B radiation has been linked to increases 

in the number of skin cancers and cataracts, suppression of the 
human immune response system, damage to crops and aquatic 
organisms, and increased formation of ground-level ozone (smog). 

Based on epidemiological and ecological studies, dose-response 
relationshps were developed and reviewed as part of EPA' s risk 
assessment. The extent of additional cancer deaths will depend 
on the degree of CFC control. If today's ozone level is 
maintained, the projected number of skin cancer deaths for White 



U.S. citizens born before 2075 would be 2,100,000. If the ozone 
level is decreased by 26 percent, there would be a projected 
increase in the number of skin cancer deaths of 1,200,000 over 
the base of 2,100,000. For an ozone level decrease of 7.7 
percent (the likely result of a freeze included in the protocol), 
there would be an increase in skin cancer deaths of 253,000 over 
the case in which there was no ozone depletion. For an ozone 
level decrease of 6.1 percent (the likely result of a 20 percent 
reduction in emissions), there would be an increase in skin 
cancer deaths of 168,000 over the base. For an ozone level 
decrease of 3.2 percent (a 50 percent reduction), there would be 
an increase in skin cancer deaths of 89,000 over the base. This 
analysis assumes that the average age of the population remains 
constant, that exposure to sunlight (e.g., sunbathing) does not 
increase, and that no major improvements in treatment of skin 
cancer occur. 

Recent studies have also shown a strong dose-response 
relationship between UV-B and the incidence of cataracts. 
Approximately 12.5 million cases in the U.S.' could be averted by 
a protocol freeze for cohorts born by 2075. A 50 percent 
reduction in the major CFCs would result in approximately 16.3 
million cases averted. While laboratory studies link UV-B to 
suppression of the human response system with possible 
implications for incresing the incidence of herpes simplex and 
lei shmani as is, research into possible broader implications has 
not been undertaken. 

Limited studies have examined the effects of increased UV-B 
radiation on plants and aquatic organisms. Five years of field 
studies of soy beans provide the most extensive data and suggest 
potentially large losses in yield. Laboratory studies of UV-B 
effects on aqua tic organisms show changes in community 
composition and reduced breeding season for phytoplankton and 
loss of larvae for higher order fish. Potential implications for 
the aquatic food chain have not been studied. 

Cost/Benefit 

A cost benefit analysis has been performed for the projected skin 
cancer deaths, skin cancer non-fatal cases, and cataracts health 
effects projected from increased UV-B radiation occuring at the 
projected baseline growth of CFC emissions and at the levels of 
emissions contemplated by a protocol freeze of emissions, a 20. 
percent reduction thereof, and a further 30 percent reduction 
thereof. Such analysis involves economic uncertainties and is 
not being presentd with respect to the benefits derived from 
reducing the incidence of UV-Bon plants, aquatic life, the human 
immune system, ground level ozone concentrations, polymer 
degradation, and global temperature because of the lack of 
sufficient quantitative experimental information. However, the 
benefits of these non quantifiably evaluated benefits are 
acknowledged to exist ~tA[e t :,_the other benefits 



which were valued and computed. 

A range of assumptions was used in the analysis. The key 
variations in the assumptions were the valuations of lives saved 
(two million and four million were used) and the discount rates 
for the costs and the benefits. Four percent and six percent 
were used for the benefits and the costs were evaluated at the 
same rate. 

Sensi ti vi ty analysis was performed with respect to the economic 
valuation of lives saved and the growth in their value over time. 

The uncertainty in the underlying data from which the individual 
health effects were calculated was not separately estimated. The 
central values for health effects from the EPA risk Assessment 
Analysis were used in the cost benefit analysis. In order to 
bound the benefit assumptions by the uncertainty in the 
underlying health effects data, climate models, etc., the 
calculated benefits should be reduced or multiplied by a 
significant factor which could be as much as ___ percent 
reduction of a ___ fold multiplation. 

The conclusions of the analysis, which are shown in table form in 
Appendix ___ , are as follows: 

--The benefits from a "protcol freeze" of the CFC emissions are 
substantially more than the costs over all plausible assumptions 
and ranges of uncertainty. 

--The aggregate benefits of a "protocol freeze" plus a 20 
percent reduction in CFC emissions are also in almost all 
plausible cases substantially in excess of the costs. 

--However, the benefits of the 20 percent reduction alone are 
not in all cases in excess of the costs of the 20 percent 
reduction alone. 

--The costs of the further 30 percent reduction appear in many 
cases to exceed the benefits from the further 30 percent 
reduction. 

QUESTIONS FOR DECISION 

DPC guidance is sought on the following six issues involved in 
the stratospheric ozone negotiations. 

1. Should the U.S. continue to partici p ate in 
negot i at i ons toward a rotocol to ntrol 
ozone eplet1ng chemicals? 

international 
em i s s i on s of 

There is inter-agency agreement that international emissions 
control action is preferable to unilateral domestic control 



action for environmental and economic reasons. Unilateral 
domestic emissions controls are not likely to protect the ozone 
layer from depletion if other countries continue to emit 
ozone-depleting substances. In addition, unilateral domestic 
action would disadvantage U.S. industry in world markets. 
Moreover, it appears that legislative and judicial pressure may 
res u 1 t i n u n i 1 a t er a 1 domes t i c em i s s i on s cont r o 1 s i n the event 
negotiations toward an international control protocol fail. 

The Working Group recommends that the U.S. continue to 
participate 
protocol. 

in international negotiations toward a control 

2. Should the U.S. de l egation c ontinue to neg otiate pursuan t to 
! he Circular 175? 

The November 28, 1986 Circular 175 (approved by inter-agency 
review) authorizes the U.S. delegation to 1;1egotiate a protocol 
providing for: 

I. A near-term freeze on the combined emissions of the most 
ozone-depleting substances; 

I I. A long-term scheduled reduction of emissions of these 
chemicals down to the point of eliminating emissions from all 
but 1 imi ted uses for which no subs ti tu tes are commercially 
available (such reduction could be as much as 95 percent); 

III. Periodic review of the protocol provisions based upon 
regular assessment of the science. The review could remove 
or add chemicals, or change the schedule or the emission 
reduction target. 

While there has been much discussion about the specific terms of 
a potential protocol, there is no disagreement with the general 
framework set out in the Circular 175. The Circular 175, 
however, allows for various approaches to a control protocol. 
The remaining issues address the desirability of these various 
approaches. 

The Working Group recommends that the U.S. delegation continue 
to negotiate pursuant to the Circular 175. 

3. What chemicals should the U.S. seek to include in the control 
protoco? 

There is inter-agency agreement 
198 6 levels should cover al 1 • of 
chemicals including the Halons. 

that 
the 

a freeze 
important 

on emissions at 
ozone depleting 

Any further reductions should exclude the Halons for national 
security reasons. 



Note: The Departments of Commerce and Energy question the 
advis ability of requiring further reductions for CFC 113 given 
its importance to the semi-conductor industry and to the nation's 
defense. 

The Working Group recommends that the delegation seek a freeze on 
all ozone depleting chemicals including the Halons and CFC 113, 
and that any further reductions include all important ozone 
depleting chemicals except the Halons and CFC 113. 

4. _what emi ssions c on t rol p rovisi ons should the delega tion see k 
regard i ng stringency, timing , future study and implementing 
mec hanisms? 

Points of Agreement: 

A. All agencies 
production/consumption 
1211 and 1301, to take 
enters into force. 

B. All agencies 
scientific, economic, 
prior to any emissions 
the reduction schedule 

Remaining Questions: 

support a freeze, at 1986 levels, on 
of CFCs 11, 12, 113, ,14, 115, and Halons 
effect one or two years after the protocol 

support regularly scheduled assessments of 
technological and environmental factors, 
reductions, to enable to parties to adjust 
and add or subtract chemicals. 

A. Should the dele g ation seek an aut omat ic 20 percent 
vote to take effect f our reduction (sub ' ect to reversal u 

years after entry into force? 

Yes EPA, Commerce, Justice - Lands Division, Energy, 
State, NASA, OPD 

No OSTP 

Other agencies? 

B. Should t he delegation seek an addit i onal 
reduction to take effect 8 t a J a years a fte r en t ry 
and a f ter a ma · orit vote affirmin the reduction 
uture 1me? 

30 percent 
• for c e 

nated 

Yes EPA, Commerce, Justice - Lands, Energy, State, 
NASA, OPD 

No OSTP 

Other agencies? 

C. ~ lternatively, should the delegation seek the additional 
30 percent reduction to take ef feet 8 to 10 ears after entr 

L 
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into force automaticall y unless reversed by a 2/ 3 vote? 

Yes -- EPA, State 

No -- Commerce, Justice - Lands, Energy, 0MB, OSTP, 
OPD, USTR 

Other 

D. Should t b e de legation seek additional 
reductions beyond the cumulative 50 ercent reduction 

rough the 20 and 30 percent reductions? 

agencies? 

scheduled 
achieved 

Yes EPA and State (even if reductions are 
automatic unless reversed by 2/3 vote) 

No OSTP 

Allow for future consideration 
( Lands ;') Energy, 0MB, OPD 

.?'17 

Commerce, Justice -

The Working Group recommends that the U.S. delegation seek a 
freeze at 1986 levels; regularly scheduled assessments of 
scientific, economic, technological and environmental factors for 
review in future reduction decisions; a 20 percent reduction to 
take effect four years after entry into force unless reversed by 
a 2/3 majority vote; an additional 30 percent reduction to take 
effect 8 to 10 years after entry into force if affirmed by a 
positive majority vote of the parties; and allowance for further 
reductions if confirmed by future majority votes of the parties. 

5. What should be the U.S. objective regardin g the control 
J ormu l a and trade p rov1s1on ~ ? 

There is inter-agency agreement that the U.S. delegation seek to 
include in the protocol an effective formula to control emissions 
with accountability, the fewest possible restrictions on the flow 
of trade and capital among parties, the most favorable formula 
for U.S. industry, and strong monitoring and reporting 
provisions. 

The Working Group recommends that the U.S. delegation continue to 
pursue this objective. 

6. What shoul 
voting? 

the U.S. ob'ective regarding participation and 

There is inter-agency agreement that there should be the widest 
possible global participation in the protocol. Limited 
concessions, such as a grace period for developing countries, may 
be necessary to gain widespread participation. 



There is also 
should seek to 
weight to the 
countries. 

inter-agency agreement that the U.S. delegation 
include a system of voting which would give due 
currently significant producing and consuming 

~w:;~~ ~~~bU~~ ~~l~pi~ ~6~-fv ~Lk:r 
which would credit the major producing and consuming countries. jJo i>--t __ -1, 

p-.Al.c.,( .. 
~~, '<. 

voi\V\~ ,ry1fe"'1-
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MEMORANDUM FOR THE DOMESTIC POLICY COUNCIL 

FROM: THE ENERGY, NATURAL RESOURCES & ENVIRONMENT 
WORKING GROUP 

SUBJECT: Stratospheric Ozone 

On May 20, 1987, the Council met to discuss the 
protocol negotiations currently underway to 1 imi t 
ozone depleting chemicals. 

international 
em i s s i on s of 

Several questions were raised and the Working Group was asked to 
provide answers. The questions were: 

* 

* 

* 

What are the legislative and legal impacts of an 
international ozone protocol? 

What are the most up-to-date scientific data on climatic 
and health effects of ozone depletion? 

What is the cost/benefit effect of an international 
treaty restricting ozone depleting chemicals? 

The following information has been summarized by the Working 
Group after discussion of detailed presentations by experts in 
each area. 

Legislative/legal 

A pending lawsuit against the EPA seeks to compel the 
Administrator to promulgate regulations governing stratospheric 
ozone and to schedule such regulation. The court is not likely 
to act as long as international negotiations continue. If the 
international negotiations result in a scheduled reduction, the 
EPA would have sound defenses to any attempt by the plaintiff or 
the court to impose substantive emissions levels through the 
lawsuit. However, if there is no international agreement, it 
will be difficult to continue to argue for no domestic 
regulation, either in the existing lawsuit or in future 
1 it iga ti on. EPA wi 11 be hard pressed to ask for more time to 
study the issue having initiated study of the issue eight years 
ago. 

To date action has been restrained by strong 
opponents legislation (such as Congressman Dingell). 
If the international negotiations for a protocol fail~'(S)there will 
be a strong push for a :,nilate~al domestic reductio ;.r-on Capitol 
Hi 11. Key Sena tors and,( Congressmen have been making statements 
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to this effect for months; recent press attention will only 
heighten that resolve. If the protocol called for a freeze or a 
freeze plus an automatic 20 percent reduction, the legislative 
outcome is less certain though Congress would undoubtedly hold 
additional hearings to determine the need for further domestic 
reductions. If, on the other hand, the protcol mandated a freeze 
plus a 50 percent reduction, it seems likely that any pressure 
for additional regulation domestically would dissipate. 
Environmental groups, which were initially backing a 95 percent 
target, have agreed that a freeze plus 50 percent reduction would 
be a very positive beginning. Without a strong push from these 
groups, additional action, congressional action, at least in the 
near term, would be unlikely. 

~ limatic 

Emissions of CFCs and Halons may be depleting the stratospheric 
ozone layer, reducing the screen against harmful ultraviolet 
radiation and altering the Earth's climate system. Continued 
growth of CFC and Halon emissions at 3% per year is predicted 
to yield a globally averaged column ozone depletion of 6% by the 
year 2040, and more thereafter, which is much greater than the 
natural decadal variability and hence significant. In contrast a 
true global freeze of the sum of all CFCs and Halons at the 
present rate is predicted to yield a maximum global average ozone 
depletion of less than 1%. Ozone depletions at high latitudes 
are predicted to be 2-3 times larger than the global average. 
Depletions in upper stratospheric ozone greater than 25% are 
predicted to occur in both cases which would lead to a local 
cooling greater than natural var iab i 1 i ty. The consequences of 
this cooling for the Earth's climate are unclear. While these 
theories simulate much of the present atmosphere quite well, they 
are not perfect, which places a factor of 2-3 uncertainty on 
their predictive abilities. 

Observations have shown (1) column ozone increased about 3% from 
1960 to 1970, remained constant throughout the 1970's, and has 
decreased thereafter by about 4%; (2) a decrease of about 7% 
during the last decade in the upper stratosphere; and (3) a 40% 
decrease in column ozone over Antarctica in the spring season 
since the mid-1970' s. Whether the recent changes in column and 
upper stratospheric ozone are due to natural phenomena or in part 
to CFCs remains an open question. 

To limit column and upper stratospheric ozone depletions to less 
than the decadal natural variability reductions beyond a true 
global freeze may be required. A protocol that reduces emissions 
as much as 20-50 percent could fall short of a true global freeze 
since it will not include all chemicals, compliance in developed 
countries may be less than 100 percent, and substantial growth in 
CFC usage may occur in developing countries. If there is 
environmental damage due to CFCs and Halons their long 
atmospheric 1 i fetirnes would mean that recovery would take many 
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decades even after complete cessation of emissions. 

Health 

Depletion of the ozone layer would result in increased 
penetration of biologically damaging ultraviolet radiation (UV-B) 
to the earth's surface. Based on the research completed to date, 
greater exposure to UV-B radiation has been linked to increases 
in the number of skin cancers and cataracts, suppression of the 
human immune response system, damage to crops and aquatic 
organisms, and increased formation of ground-level ozone (smog). 

Based on epidemiological and ecological studies, dose-response 
relationshps were developed and reviewed as part of EPA's risk 
assessment. The extent of additional cancer deaths will depend 
on the degree of CFC control. If today's ozone level is 
maintained, the projected number of skin cancer deaths for White 
U.S. citizens born before 2075 would be 3,000,000. If the ozone 
level is decreased by 26 percent, there would be a projected 
increase in the number of skin cancer deaths of 1,900,000 over 
the base of 2,100,000. For an ozone level decrease of 7.7 
percent (the likely result of a freeze included in the protocol), 
there would be an increase in skin cancer deaths of 300,000 over 
the case in which there was no ozone depletion. For an ozone 
level decrease of 6.1 percent (the likely result of a 20 percent 
reduction in emissions), there would be an increase in skin 
cancer deaths of 200,000 over the base. For an ozone level 
decrease of 3.2 percent (a 50 percent reduction), there would be 
an increase in skin cancer deaths of 100,000 over the base. This 
analysis assumes that exposure to sunlight (e.g. , sunbathing) 
does not increase, that no major improvements in treatment of 
skin cancer occur, and that ozone depletion does not increase 
after 2100. The uncertainties in the total estimates of 
additional cases are due to uncertainties about the action 
spec tr a, predicted ozone depletion, and the dose-response 
co-efficients. There is a 90% probability that the actual cases 
will be between 20% and 260% of the estimated value, and a fifty 
percent probability that it will be between 50% and 125% as 
great. 

Recent studies have also shown a strong dose-response 
relationship between UV-B and the incidence of cataracts. 
Approximately 12.5 million cases in the U.S. could be averted by 
a protocol freeze for cohorts born by 2075. A 50 percent 
reduction in the major CFCs would result in approximately 16.3 
million cases averted. While laboratory studies link UV-B to 
suppression of the human response system with possible 
implications for i ncres i ng the incidence of herpes simplex and 
lei shman ias is, research into possible broader implications has 
not been undertaken. 

Limited studies have examined the effects of increased UV-B 
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radiation on plants and aquatic organisms. Five years of field 
studies of soy beans provide the most extensive data and suggest 
potentially large losses in yield. Laboratory studies of UV-B 
effects on aquatic organisms show changes in community 
composition and reduced breeding season for phytoplankton and 
loss of larvae for higher order fish. Potential implications for 
the aquatic food chain have not been studied. 

Cost/ Benefit 

A cost benefit analysis has been performed for the projected skin 
cancer deaths, skin cancer non-fatal cases, and cataracts health 
effects projected from increased UV-B radiation occuring at the 
projected baseline growth of CFC emissions and at the levels of 
emissions contemplated by a protocol freeze of emissions, a 20 
percent reduction thereof, and a further 30 percent reduction 
thereof. Such analysis involves economic uncertainties and is 
not being presented with respect to the benefits derived from 
reducing the incidence of UV-Bon plants, aquatic life, the human 
immune system, ground level ozone concentrations, polymer 
degradation, and global temperature because of the lack of 
sufficient quantitative experimental information. However, the 
benefits of these non quantifiably evaluated benefits are 
acknowledged to exist and to be additive to the other benefits 
which were valued and computed. 

A range of assumptions was used in the analysis. The key 
variations in the assumptions were the valuations of lives saved 
(two million and four million were used) and the discount rates 
for the costs and the benefits. Four percent and six percent 
were used for the benefits and the costs were evaluated at the 
same rate. 

Sensitivity analysis was performed with respect to the economic 
valuation of lives saved and the growth in their value over time. 

The uncertainty in the underlying data from which the individual 
health effects were calculated was not separately estimated. The 
central values for heal th effects from the EPA Risk Assessment 
Analysis were used in the cost benefit analysis. In order to 
bound the benefit assumptions by the uncertainty in the 
underlying health effects data, climate models, etc., the 
calculated benefits should be reduced or multiplied by a 
significant factor which could be as much as ___ percent 
reduction of a ___ fold multiplation. 

The conclusions of the analysis, which are shown in table form in 
Appendix ___ , are as follows: 

--The benefits from a "protocol freeze" 
are substantially more than the costs 
assumptions and ranges of uncertainty. 

of the CFC 
over all 

emissions 
plausible 
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--The aggregate benefits of a "protocol freeze" plus a 20 
percent reduction in CFC emissions are also in almost all 
plausible cases substantially in excess of the costs. 

--However, the marginal benefits of the additional 20 percent 
reduction beyond the freeze are not in all cases in excess of the 
marginal costs of the additional 20 percent reduction. 

--The marginal costs of a further 30 percent reduction (beyond 
the freeze plus 20%) appear in some cases to exceed the benefits 
from a further 3 0 percent reduct ion. It is also true that in 
some cases examined the marginal benefits exceed the marginal 
costs for this incremental 30% step. Further scientific and 
economic review will be valuable before making the final decision 
on this step. 

QUESTIONS FOR DECISION 

DPC guidance is sought on the following issues. 

I. PARTICIPATION IN INTERNATIONAL NEGOTIATIONS 

1. Should the U.S. continue to participate in international 
negotiations toward a protocol to control emissions of ozone 
depleting chemicals? ~ / 

*Working Group Recommendation: That the U.S. continue00 
participate. 

~ 

2. Should the U.S. delegation continue to negotiate pursuant to 
the Circular 175? 

The November 28, 1986 Circular 175 authorized the U.S. delegation 
to negotiate a protocol providing for: 

I. A near-term freeze on the combined emissions of the most 
ozone-depleting substances; 

I I. A long-term scheduled reduction of emissions of these 
chemicals down to the point of eliminating emissions from all 
but limited uses for which no substitutes are commercially 
available (such reduction could be as much as 95 percent); 

III. Periodic review of the protocol provisions based upon 
regular assessment of the science. The review could remove 
or add chemicals, or change the schedule or the emission 
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reduction target. 

Pro's: 

A. The U.S. delegation has participated in three negotiating 
sessions pursuant to the Circular 175. It would not be advisable 
to alter the authority at this stage of the negotiations. 

B. The Circular 175 provides a general framework for a 
potential protocol and allows for various alternative approaches 
to the specific provisions of a control protocol. 

Con's: 

A. As the negotiations move toward closure, the Circular 175 
should be revised to specify the essential elements of a 
potential protocol from the U.S. perspective. 

B. The existing Circular 175 was not reviewed or approved by 
the highest levels in the inter-agency process. 

Discussion: 

Diplomatic considerations favor continuing with the existing 
Circular 175. The U.S. position, as reflected in the Circular 
175 and subsequent position papers, has been presented through 
three formal negotiating sessions since December, 1986, in 
numerous public appearances including congressional testimony by 
senior Administration witnesses, and in private consultations 
with highest level foreign officials by Secretary of State 
Shultz, EPA Administrator Thomas and others. due in large part 
to these representations, numerous foreign countries have 
re-examined and modified their own positions in these 
international negotiations. Given the worldwide and domestic 
public attention to the ozone issue, reversal now of the 
substance of this position would be a political embarassment and 
would damage U.S. credibility in future international 
negotiations. 

Ye t the argument i n favor of rev i s i n g the C i r cu 1 a r 1 7 5 i s th a t 
the U.S. posit ion has been refined through the negotiations to 
the point where there are now essential elements of any protocol 
the U.S. would ratify. Those favoring revision of the 175 
believe that such essential components of a future agreement 
should be specified for the benefit of the U.S. delegation. 

II. FUTURE CONTROL ACTIONS 
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1. Should the U.S. delegation support 
assessments of scientific, economic, 

regularly scheduled 
technological and 

environmental factors? 

*Working Group Recommendation: The 

~ rt 

U.S. delegation 
such assessments. 

should 

2. Should the U.S. delegation support a freeze, at 1986 levels, 
on the emissions of ozone-depleting chemicals? 

Pro's: 

A. The benefits outweigh the costs. 

B. A protocol freeze would prompt industry to develop 
substitutes to ozone-depleting agents. 

C. A protocol freeze could prevent a judicially forced 
stratospheric ozone protection program. 

D. {'A protocol freeze could prevent 
disadvantageous ozone control legislation. 

economically 

Con's: 

A. The scientific data may not support a 
this time, but rather, may support deferring 
until after the completion of the major 
scheduled for 1990. 

protocol freeze at 
any control action 
scientific review 

B. On the other hand, a protocol freeze may not be desirable 
because it may not go far enough toward protecting the ozone 
layer. 

C. Legislators may not believe a freeze is sufficient and 
may pass stricter control laws. 

D. EPA's administrative record supports at least a 20% cut 
beyond a freeze; the court in the pending litigation may 
therefore find that a protocol freeze is not sufficient to meet 
the domestic regulatory requirements of the Clean Air Act. 

3. If the protocol provides for an emissions freeze at 1986 
levels, what chemicals should it cover? 

*Working Group Recommendation: That such a freeze cover CFCs 11, 
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12, 113, 114, 115, and Halons 
1201 and 1311. 

4. Should the results of the major science review scheduled for 
1990 be reviewed prior to a decision on any future control 
actions beyond a freeze? 

Pro's: 

A. Future control action decisions would 
greater scientific certainty than currently exists. 
advisable given the existing uncertainties and 
controls beyond a freeze. 

Con's: 

be made with 
This may be 

the costs of 

A. The same con's apply here as in issue number 4. 

B. In addition, the science review in 1990 is not likely to 
resolve fully the existing uncertainties. 

5. Should the U.S. delegation seek an automatic emissions 
reduction (beyond a freeze)? 

Pro's: 

A. An automatic reduction beyond a freeze would spur 
industry to develop substitutes to ozone-depleting chemicals as 
soon as possible. 

B. An automatic reduction beyond a freeze would most likely 
prevent judicially or legislatively imposed emissions controls. 

C. Since a true global freeze is not possible to achieve, 
additional automatic reductions may be justified as necessary to 
counter-balance the growth in emissions from non-participants or 
developing countries. 

Con's: 

A. There is scientific uncertainty as to the necessity of an 
automatic reduction beyond a freeze. 

B. An automatic reduction beyond a freeze may send too harsh 
an incentive to industry. 
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5-a. If the protocol includes an automatic reduction beyond 
a freeze, should it be a 20% reduction (as provided for in the 
Chairman's text)? 

Pro's: 

A. A 20% reduction could be accomplished under currently 
available industrial processes. 

Con's: 

A. The marginal benefits of the additional 20% reduction are 
not in all cases in excess of the marginal costs. 

5-b. If the protocol includes an automatic 20% reduction 
beyond a freeze, should it take effect 4 years after entry into 
force (as provided in the Chairman's text)? 

5-c. If the protocol includes an automatic reduction beyond 
a freeze, what chemicals should it cover? 

5-c-(l). Should it cover CFCs 11 and 12? 
*Working Group Recommendation: CFCs 11 and 12 should be 

included. 

5-c-(2). Should it cover CFC 113? 

5-c-(3). Should it cover CFCs 114 and 115? 

5-c-(4). Should it cover Halons 1201 and 1311? 

6. In addition to the agreed upon scheduled reductions, should 
the delegation seek a process to be provided as part of the 
protocol for the parties to agree to subsequent control actions 
based on the future STEE assessments? 

7. Should the U.S. delegation seek a reduct ion beyond a freeze 
plus an automatic 20% reduction? 

7-a. If so, should it be an additional 30% reduction as 
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provided in the Chairman's text? 

7-b. If so, should it take effect 6-8 years after entry into 
force as provided in the Chairman's text? 

7-c. If so, what chemicals should it cover? 

7-d. If so, how should this additional reduction take effect 
automatically unless reversed by a 2/3 vote of the parties, or 

only upon positive confirmation by a majority vote of the parties 
occuring at a designated future date? 

8. Should the delegation seek any additional reductions beyond 
the freeze plus 20% and plus 30%? If so, on what terms 
(stringency, timing, implementational mechanism)? 

III. PARTICIPATION AND TRADE PROVISIONS 

1. Should the U.S. delegation seek maximum participation in the 
control protocol? 

Discussion: 

The U.S. and the United Nations Environment Program have expended 
c o n s i d e r ab 1 e e f f o r t ( e . g . th r o u g h o u r Em b a s s i e s a n d th r o u g h 
paying travel costs) to encourage broad participation by 
developing countries. However, only relatively few have shown 
the interest or the expertise to participate. Parties to the 
protocol would not be able to prevent non-joining countries from 
producing CFCs for their internal market, but would be able to 
prevent them from profiting through international trade. 

A strong protocol, including the major producing and consuming 
countries, could lead to earlier development of substitute 
products. This might discourage non-joiners from investing 
heavily in capacity in a soon-to-be obsolescent CFC technology. 
Further, the very existence of a protocol, as an expression of 
concern by the international community, increases the pressure on 
non-member countries to join; in essence, if they continue to 
produce CFCs, they are exposed as behaving irresponsibly on a 
matter of global import. 

*Working Group Recommendation: That the U.S. delegation continue 
to negotiate for as broad a level 
of participation as possible, and 
for protocol incentives to future 
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participation. 

2. What should be the U.S. objective regarding voting among 
parties to the protocol? 

*Working Group Recommendation: That the delegation negotiate for 
a system of voting which would 
credit the major producing and 
consuming countries. 

3. What should be the U.S. objective regarding the control 
formula and trade provisions? 

Discussion: 

It is the consensus of the Working Group that the U.S. delegation 
seek to include in the protocol an effective formula to control 
emissions with accountabi 1 i ty, the fewest possible restrictions 
on the flow of trade and capital among parties, the most 
favor able formula for U.S. industry, and strong monitoring and 
reporting provisions. 
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MEMORANDUM FOR THE DOMESTIC POLICY COUNCIL 

FROM: THE ENERGY, NATURAL RESOURCES & ENVIRONMENT 
WORKING GROUP 

SUBJECT: Stratospheric Ozone 

On May 20, 1987, the Council met to discuss the 
protocol negotiations currently underway to 1 imi t 
ozone depleting chemicals. 

international 
em i s s i on s of 

Several questions were raised and the Working Group was asked to 
provide answers. The questions were: 

* 

* 

* 

What are the most up-to-date scientific data on climatic 
and health effects of ozone depletion? 

What is the cost/benefit effect of an international 
treaty restricting ozone depleting chemicals? 

What are the legislative and legal impacts of an 
international ozone protocol? 

The following information has been 
detailed presentations by experts in 
discussion by the Working Group. 

di stilled from 
each area and 

several 
lengthy 

Legislative/legal 

A pending lawsuit against the EPA seeks to compel the 
Administrator to promulgate regulations governing stratospheric 
ozone and to schedule such regulation. The court is not likely 
to act as long as international negotiations continue. If the 
international negotiations result in a scheduled reduction, the 
EPA would have sound defenses to any attempt by the plaintiff or 
the court to impose substantive emissions levels through the 
lawsuit. However, if there is no international agreement, it 
will be difficult to continue to argue for no domestic 
regulation, either in the existing lawsuit or in future 
1 it iga ti on. EPA wi 11 be hard pressed to ask for more time to 
study the issue having initiated study of the issue eight years 
ago. 

If the international negotiations for a protocol fail, there will 
be a strong push for a unilateral domestic reduction on Capitol 
Hill. Key Senators and Congressmen have been making statements 
to this effect for months; recent press attention will only 
heighten that resolve. If the protocol called for a freeze or a 
freeze plus a 20 percent reduction, the legislative outcome is 
less certain though Congress would undoubtedly hold additional 
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hearings to determine the need for further domestic reductions. 
If, on the other hand, the protcol mandated a freeze plus a 50 
percent reduction, it seems likely that any pressure for 
additional regulation domestically would dissipate. 
Environmental groups, which were initially backing a 95 percent 
target, have agreed that a freeze plus 50 percent reduction would 
be a very positive beginning. Therefore, without their pushing 
additional action, congressional action, at least in the near 
term, would be unlikely. 

Climatic 

Both satellite and ground-based observations have shown that 
ozone has decreased in the upper stratosphere by about seven 
percent during the last decade. Total column ozone has decreased 
by about 4 percent since 1980. It is not known whether natural 
phenomena or CFC and Halon emissions have caused these decreases. 

Continued growth of CFC and Halon emissions at three percent per 
year (as consistent with economic projections) is predicted to 
yield, by the year 2040, a globally averaged overhead-column 
ozone depletion of about 6 percent and a stratospheric ozone 
depletion of about 50 percent. These depletion levels are much 
larger than natural variability and are, therefore, significant. 

In contrast, a true global freeze of the sum of worldwide 
emissions at the present rates is predicted to yield a maximum 
globally averaged column depletion of less than 0. 5 percent by 
the year 2015 and a stratospheric depletion of 25 percent in the 
next 100 years. This stratospheric depletion would be much 
larger than natural var iabi 1 i ty and would, therefore, be 
significant. (Note that a "true global freeze" is not 
realistically attainable given expected compliance problems 
and the anticipated concessions to developing countries.) 
The theories and models upon which these predictions are based 
have uncertainty factors of two to three. 

Health 

Depletion of the ozone layer would result in increased 
penetration of biologically damaging ultraviolet radiation (UV-B) 
to the earth's surface. Based on the research completed to date, 
greater exposure to UV-B radiation has been linked to increases 
in the number of skin cancers and cataracts, suppression of the 
human immune response system, damage to crops and aquatic 
organisms, and increased formation of ground-level ozone (smog). 

Based on epidemiological and ecological studies, dose-response 
relationshps were developed and reviewed as part of EPA' s risk 
assessment. The extent of additional cancer deaths wi 11 depend 
on the degree of CFC control. If today's ozone level is 
maintained, the projected number of skin cancer deaths for White 



u.s. citizens born before 2075 would be 2,100,000. If the ozone 
level is decreased by 26 percent, there would be a projected 
increase in the number of skin cancer deaths of 1,200,000 over 
the base of 2,100,000. For an ozone level decrease of 7.7 
percent (the likely result of a freeze included in the protocol), 
there would be an increase in skin cancer deaths of 253,000 over 
the case in which there was no ozone depletion. For an ozone 
level decrease of 6.1 percent (the likely result of a 20 percent 
reduction in emissions), there would be an increase in skin 
cancer deaths of 168,000 over the base. For an ozone level 
decrease of 3.2 percent (a 50 percent reduction), there would be 
an increase in skin cancer deaths of 89,000 over the base. This 
analysis assumes that the average age of the population remains 
constant, that exposure to sunlight (e.g., sunbathing) does not 
increase, and that no major improvements in treatment of skin 
cancer occur. 

Recent studies have also shown a strong dose-response 
relationship between UV-B and the incidence of cataracts. 
Approximately 12.5 million cases in the U.S. could be averted by 
a protocol freeze for cohorts born by 2075. A 50 percent 
reduction in the major CFCs would result in approximately 16.3 
million cases averted. While laboratory studies link UV-B to 
suppression of the human response system with possible 
implications for incresing the incidence of herpes simplex and 
leishmaniasis, research into possible broader implications has 
not been undertaken. 

Limited studies have examined the effects of increased UV-B 
radiation on plants and aquatic organisms. Five years of field 
studies of soy beans provide the most extensive data and suggest 
potentially large losses in yield. Laboratory studies of UV-B 
effects on aquatic organisms show changes in community 
composition and reduced breeding season for phytoplankton and 
loss of larvae for higher order fish. Potential implications for 
the aquatic food chain have not been studied. 

Cost/Benefit 

A cost benefit analysis has been performed for the projected skin 
cancer deaths, skin cancer non-fatal cases, and cataracts health 
effects projected from increased UV-B radiation occuring at the 
projected baseline growth of CFC emissions and at the levels of 
emissions contemplated by a protocol freeze of emissions, a 20 
percent reduction thereof, and a further 30 percent reduction 
thereof. Such analysis involves economic uncertainties and is 
not being presentd with respect to the benefits derived from 
reducing the incidence of UV-Bon plants, aquatic life, the human 
immune system, ground level ozone concentrations, polymer 
degradation, and global temperature because of the lack of 
sufficient quantitative experimental information. However, the 
benefits of these non quantifiably evaluated benefits are 
acknowledged to exist and to be additive to the other benefits 
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which were valued and computed. 

A range of assumptions was used in the analysis. The key 
variations in the assumptions were the valuations of lives saved 
(two million and four million were used) and the discount rates 
for the costs and the benefits. Four percent and six percent 
were used for the benefits and the costs were evaluated at the 
same rate. 

Sensitivity analysis was performed with respect to the economic 
valuation of lives saved and the growth in their value over time. 

The uncertainty in the underlying data from which the individual 
health effects were calculated was not separately estimated. The 
central values for heal th effects from the EPA risk Assessment 
Analysis were used in the cost benefit analysis. In order to 
bound the benefit assumptions by the uncertainty in the 
underlying health effects data, climate models, etc., the 
calculated benefits should be reduced or multiplied by a 
significant factor which could be as much as ___ percent 
reduction of a ___ fold multiplation. 

The conclusions of the analysis, which are shown in table form in 
Appendix ___ , are as follows: 

--The benefits from a "protcol freeze" of the CFC emissions are 
substantially more than the costs over all plausible assumptions 
and ranges of uncertainty. 

--The aggregate benefits of a "protocol freeze" plus a 20 
percent reduction in CFC emissions are also in almost all 
plausible cases substantially in excess of the costs. 

--However, the benefits of the 20 percent reduction alone are 
not in all cases in excess of the costs of the 20 percent 
reduction alone. 

--The costs of the further 30 percent reduction appear in many 
cases to exceed the benefits from the further 30 percent 
reduction. 

QUESTIONS FOR DECISION 

DPC guidance is sought on the following six issues involved in 
the stratospheric ozone negotiations. 

1. Should the U.S. continue to participate in 
negotiations toward a protocol to control 
ozone depleting chemicals? 

international 
emissions of 

There is inter-agency agreement that international emissions 
control action is preferable to unilateral domestic control 
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action for environmental and economic reasons. Unilateral 
domestic emissions controls are not likely to protect the ozone 
layer from depletion if other countries continue to emit 
ozone-depleting substances. In addition, unilateral domestic 
action would disadvantage U.S. industry in world markets. 
Moreover, it appears that legislative and judicial pressure may 
result in unilateral domestic emissions controls in the event 
negotiations toward an international control protocol fail. 

The Working Group recommends that the U.S. continue to 
participate in international negotiations toward a control 
protocol. 

2. Should the U.S. delegation continue to negotiate pursuant to 
the Circular 175? 

The November 28, 1986 Circular 175 {approved by inter-agency 
review) authorizes the U.S. delegation to negotiate a protocol 
providing for: 

I. A near-term freeze on the combined emissions of the most 
ozone-depleting substances; 

I I. A long-term scheduled reduction of emissions of these 
chemicals down to the point of eliminating emissions from all 
but 1 imi ted uses for which no substitutes are commercially 
available (such reduction could be as much as 95 percent); 

III. Periodic review of the protocol provisions based upon 
regular assessment of the science. The review could remove 
or add chemicals, or change the schedule or the emission 
reduction target. 

While there has been much discussion about the specific terms of 
a potential protocol, there is no disagreement with the general 
framework set out in the Circular 175. The Circular 175, 
however, allows for various approaches to a control protocol. 
The remaining issues address the desirability of these various 
approaches. 

The Working Group recommends that the U.S. delegation continue 
to negotiate pursuant to the Circular 175. 

3. What chemicals should the U.S. seek to include in the control 
protocol? 

There is inter-agency agreement 
1986 levels should cover all of 
chemicals including the Halons. 

that 
the 

a freeze 
important 

on emissions at 
ozone depleting 

Any further reductions 
security reasons. 

should exclude the Halons for national 
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Note: The Departments of Commerce and Energy question the 
advisability of requiring further reductions for CFC 113 given 
its importance to the semi-conductor industry and to the nation's 
defense. 

The Working Group recommends that the delegation seek a freeze on 
all ozone depleting chemicals including the Halons and CFC 113, 
and that any further reductions include all important ozone 
depleting chemicals except the Halons and CFC 113. 

4. What emissions control provisions should the delegation seek 
regarding stringency, timing, future study and implementing 
mechanisms? 

Points of Agreement: 

A. All agencies 
production/consumption 
1211 and 1301, to take 
enters into force. 

B. All agencies 
scientific, economic, 
prior to any emissions 
the reduction schedule 

Remaining Questions: 

support a freeze, at 1986 levels, on 
of CFCs 11, 12, 113, 114, 115, and Halons 
effect one or two years after the protocol 

support regularly scheduled assessments of 
technological and environmental factors, 
reductions, to enable to parties to adjust 
and add or subtract chemicals. 

A. Should the delegation seek an automatic 20 percent 
reduction (subject to reversal upon 2/3 vote) to take effect four 
years after entry into force? 

Yes EPA, Commerce, Justice - Lands Division, Energy, 
State, NASA, OPD 

No OSTP 

Other agencies? 

B. Should the delegation seek an additional 30 percent 
reduction to take effect 8 to 10 years after entry into force 
and after a majority vote affirming the reduction at a designated 
future time? 

Yes EPA, Commerce, Justice - Lands, Energy, State, 
NASA, OPD 

No OSTP 

Other agencies? 

C. Alternatively, should the delegation seek the additional 
30 percent reduction to take effect 8 to 10 years after entry 
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into force automatically unless reversed by a 2/3 vote? 

Other 

Yes -- EPA, State 

No -- Commerce, Just ice - Lands, Energy, 0MB, OSTP, 
OPD, USTR 

D. Should the delegation seek additional 

agencies? 

scheduled 
achieved reductions beyond the cumulative 50 percent reduction 

through the 20 and 30 percent reductions? 

Yes EPA and State (even if reductions 
automatic unless reversed by 2/3 vote) 

No OSTP 

are 

Al low for future cons id era tion -- Commerce, Just ice -
Lands, Energy, 0MB, OPD 

The Working Group recommends that the U.S. delegation seek a 
freeze at 1986 levels; regularly scheduled assessments of 
scientific, economic, technological and environmental factors for 
review in future reduction decisions; a 20 percent reduction to 
take effect four years after entry into force unless reversed by 
a 2/3 majority vote; an additional 30 percent reduction to take 
effect 8 to 10 years after entry into force if affirmed by a 
positive majority vote of the parties; and allowance for further 
reductions if confirmed by future majority votes of the parties. 

5. What should be the U.S. objective regarding the control 
formula and trade provisions? 

There is inter-agency agreement that the U.S. delegation seek to 
include in the protocol an effective formula to control emissions 
with accountability, the fewest possible restrictions on the flow 
of trade and capital among parties, the most favorable formula 
for U.S. industry, and strong monitoring and reporting 
provisions. 

The Working Group recommends that the U.S. delegation continue to 
pursue this objective. 

6. What should be the U.S. objective regarding participation and 
voting? 

There is inter-agency agreement that there should be the widest 
possible global participation in the protocol. Limited 
concessions, such as a grace period for developing countries, may 
be necessary to gain widespread participation. 
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There is also 
should seek to 
weight to the 
countries. 

inter-agency agreement that the U.S. delegation 
include a system of voting which would give due 
currently significant producing and consuming 
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June 10, 1987 

MEMORANDUM FOR THE DOMESTIC POLICY COUNCIL 

FROM: THE ENERGY, NATURAL RESOURCES & ENVIRONMENT 
WORKING GROUP 

SUBJECT: Stratospheric Ozone 

On May 20, 1987, the Council met to discuss the international 
protocol negotiations currently underway to limit emissions of 
ozone depleting chemicals. Several questions were raised and the 
Working Group was asked to provide answers. The questions were: 

* 

* 

* 

What are the legislative and legal impacts of an 
international ozone protocol? 

What are the most up-to-date scientific data on climatic 
and health effects of ozone depletion? 

What is the cost/benefit effect of an international 
protocol restricting ozone depleting chemicals? 

The following has been summarized by the Working Group after 
discussion of detailed presentations by experts in each area. 

Climatic and Atmospheric 

o Since 1960 the natural variability of the total global column 
of ozone has been about 3%. 

o Observations have shown (1) a decrease in ozone of about 7% 
during the last decade in the upper part of the stratosphere; 
and (2) a 40% decrease in total column ozone over Antarctica 

0 

0 

in the spring season since the mid-1970's. Whether the recent 
changes in column and upper stratospheric ozone are due to 
natural phenomena or in part to CFCs remains an open question. 

Continued growth of CFC and Halon emissions at 3% per year is 
predicted to yield a globally averaged ozone depletion of 6% 
by the year 2040, and more thereafter, which would be greater 
than natural variability. In contrast, a true global freeze 
on emissions of CFCs and Halons (i.e. full international 
participation and compliance) is predicted to yield a maximum 
global average column ozone depletion of less than 1%. Ozone 
depletions at high latitudes are predicted to be 2-3 times 
larger than the global average . 

A true global freeze would limit column ozone depletions 
less than the natural variability. A protocol t0awlei"9 
less than full compliance among developed countries and 

-
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-aa J l e ning ie .;Jsubstantial growth in CFC usage in developing 
countries, would fall far short of a true global freeze. 

o Ozone depletions in the upper part of the stratosphere greater 
than 25% are predicted to occur even in the case of a true 
global freeze. This would lead to a local cooling greater 
than natural variability. The consequences of this cooling 

~ or the earth's climate ::nnot be predicted at this time. 

o ~ etical models s1m late t e__ resent atmos her q»-i eJ: 
J;Zcl l ...... t: he3 e.re no L pe rfe o t, aml ere is a factor of two 

~ three uncertaintyA~ i ~ predictive abilitie. 
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o If there is environmental damage due to CFCs and Halons, their 
long atmospheric lifetimes would mean that recovery would take 
many decades even after complete cessation of emissions. 

o Projected ozone depletion will increase health effects o (uv81. 
A, ,\ 

e 

- 80,000 ~ QElG a~ ea s would be averted ~e~¼H'e~~--+..-.-..~ 
- • • ditional skin cancer cases would 

~ 
aracts would be averted er::t~~-~e~1~;i::,..,fi1i.,x~Q~Q~~~Q.._, 
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- 130 thousand additional Am~~ig ~ l~~ ths would be averted . 
y ever a 2Qi ~:retoc&l .,_ 

- 7 million additional skin cancer cases would be averted ~ 
J ove r a 20% ~rotoco i_ 

- 7 million additional cataracts would be averted , ev e r a >-
~ 29~ ~retocol ~ 

-- Uncertainties include future ozone depletion, the action 
spectra and estimates of dose-response coefficients. 

-~ ~Jl-t ~ ()o be.N-~.11oroi c,~es 
- Con;-ide ~ing quantifiable uncertainties, there is a 50% 
chance that the actual damages will be between 50% and 125% 
of the above estimates. 
- There is a 90% chance that the actual damages will be 
betw en 20% and 260% of the above estimates. 

l,..o. 

o Evidence supports the conclusion that ozone depletion would 
exacerbate existing environmental problems. 

-- Photochemical air pollution in places like Los Angeles 
would probably worsen. 

-- The lifetime of outdoor plastics and latex paints would be 
shortened. 

o Ev idence supports the conclusion that ozone depletion could 
seriously influence crops and aquatics. 

-- Knowledge is limited, but experimental data indicate crop 
production may be reduced and ecosystems disturbed. 

-- Field experiments have not been done, but laboratory data 
indicate aquatic organisms are sensitive to higher UVB, 
especially during critical breeding seasons. 

o Higher em i ssions of CFCs and its indirect effects of vertical 
ozone re-distribution will raise global temperatures and 
change climate. 

Cost/ Benefit 

o Cost / benefit analysis has been carried out for known health 
effects (skin cancern deaths, non-fatal skin cancers, 
cataracts) based on EPA's Risk Assessment. 

o Potential effects of ozone depletion on plants, aquatic life, 
the human immune system, ground-level ozone concentrations, 



-4-

polymer degradation, and sea level rise were not quantified. 

o A range of assumptions were used in the analysis to reflect 
economic uncertainties and lack of inter-agency consensus on 
the values of key parameters. 

o The analysis is based on EPA models which attempt to project 
health impacts through year 2165 and assume no changes in 
technology, medicine or human behavior. 

o Conclusions: 

-- The economic benefits from a protocol freeze (at 1986 
levels with less than full international participation) of CFC 
emissions are substantially greater than the costs over all 
plausible assumptions and ranges of uncertainty. 

-- The economic benefits of a protocol freeze plus a 20% 
reduction in CFC emissions are also in almost all cases 
substantially in excess of the costs. 

-- The incremental benefits of the additional 20% reduction 
beyond the freeze are in most cases in excess of the 
incremental costs of the cut. 

-- The benefits of an additional 30% reduction (beyond the 
freeze plus 20% reduction) appear in some cases to be greater 
than the incremental costs, and in other cases to be less. 
Further scientific, technical, and economic review will be 
valuable in evaluating benefits and costs before implementing 
this step. 

ISSUES AND DISCUSSION 

At the May 20 Council meeting, the status of the international 
ozone negotiations was provided. It included a review of the 
November 28, 1986 Circular 175, which was approved by Under 
Secretary of State Allen Wallis, and which authorized the U.S. 
delegation to negotiate a protocol. The approval process for the 
Circular 175 has been criticized by some members of the Working 
Group, on the basis that numerous departments and agencies had 
not concurred on the Circular, or that concurrence was by indi
viduals not at policy-making levels. The Circular 175 authorized 
the U.S. delegation to negotiate a protocol providing for: 

I. A near-term freeze on the combined emissions of the most 
ozone-depleting substances; 
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II. A long-term scheduled reduction of emissions of these 
chemicals down to the point of eliminating emissions from all 
but limited uses for which no substitutes are commercially 
available (such reduction could be as much as 95%), subject 
to III; and 

III. Periodic review of the protocol provisions based upon 
regular assessment of the science. The review could remove 
or add chemicals, or change the schedule or the emission 
reduction target. -n, ~hlc~ 

The international Ce; iat resulted in a 
Chairman's Text~~ • iating countries have been asked 
to H:view ~ s ubmi L vie~ f'~fO~ 

The Working Group recommends that the Council support 
continuation of negotiations pursuant to the current Circular 
175. The Working Group also recommends however, that additional 
guidance be given to the U.S. negotiators, based on reviews by a 
wider range of agencies such as those represented on the Council. 

The following are issues for which the Working Group feels 
additional guidance to the negotiators may be appropriate. 

A. PARTICIPATION AND TRADE PROVISIONS 

There are many complex issues pertaining to fair trade provisions 
and participation of developing countries in the protocol. 

1. What should be the U.S. position regarding international 
participation in the protocol? 

The Working Group feels that the U.S. delegation should seek 
maximum international participation in the protocol. To many, 
participation is the key issue, because growth of emissions from 
non-participating countries would offset the emissions reductions 
of those who are parties to the protocol, thereby hindering 
overall attainment of protocol objectives. 

Deve l op i ng countries are an important part of the participation ~ 
issue. The U.S. and the United Nations Environment Program c,,-~~t 1>Aq, 
(UNEP) have expended considerable effort to encourage broad -n:>r ~ 
partic i pation by developing countries. However, only relativel 0

~ 

few have shown the interest or the expertise to participate. 
Parties to the protocol would not be able to prevent non-joining 
countries from producing CFCs for their internal marke , bu 
could prevent tQg~ rom profitin through international trade 
with protocol parties. t'\Ot\- ~-eo 

A strong protocol, including the major producing and consuming 
countries, should lead to earlier development of substitute 
products, and might discourage non-joiners from investing heavily 
in CFC technology that would not generate trade with parties to 
the protocol. Further i e very existence of a protocol, as an 

So"'!:._ \,.J ,e ""- ,!kt) 
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expression of concern by the international community, increases 
the pressure on non-member countries to join; in essence, if 
they continue to produce CFCs, they are exposed as behaving 
irresponsibly on a matter of global import. 

The following options are proposed for the Council's 
consideration: 

a. Give the U.S. delegation discretion for seeking maximum 
participation. 

b. Develop criteria for acceptable levels of participation, 
e.g. minimum participation of countries producing a specified 
percentage of the total global CFC/Halon production; or a 
formula requiring minimum participation of countries 
accounting for a specified portion of the world population. 

c. Wait to reassess the U.S. position after we know the 
extent of participation by other countries. 

To encourage the participation of developing countries, some 
parties favor granting developing countries a limited grace 
period from compliance with protocol provisions. Such a grace 
period would be allowed in recognition of the importance of 
having global participation in the 21st century, and in 
recognition of the fact that developing countries have not 
received the benefits of CFC and Halon use. The length of the 
grace period and the levels of production/consumption that would 
be permitted are questions that would need to be resolved. 

2. Voting among parties to the protocol. 

Also at issue is the voting process for making future decisions 
under the protocol. This could include decisions on future 
reductions. The Working Group recommends that the U.S. 
delegation negotiate for a system of voting which would 
weight to the major producing and consuming 

3. The control formula and trade provisions? 

due 

no ~~e..("' 

s ()(\ u. s. 
~ v,J\\l be. 

The Working Group recommends that the Council '---..'.:.:.:::x------..:._-.:.,._ ~eTL/l 
delegation to continue to seek to include in the protocol an ~I). 
effective formula to control emissions with accountability, th ~~"'TI)rceJ. 
fewest possible restrictions on the flow of trade and capital b 0 ~ 

among parties, the most favor able formula for U.S. industry, Y ('Id..\\~~) 
~ stimulation of substitutes and innovative emission controls~. -----..;:....;;.::.:..;:_:._..!.J 

~ The U.S. has pushed for a strong protocol article on trade 
sanctions to be imposed on parties which have not signed the 
protocol. This would limit imports not only of the controlled 
chemicals but also of products containing these chemicals (e.g., 
air conditioners or foam insulation). The U.S. has pushed for a 
study of the feasibility of limiting imports of products 
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manufactured using the controlled chemicals (e.g., electronic 
equipment). The intent of the trade article would be to provide 
a "stick'' for encouraging others to join and to limit the impact 
on ozone depletion and the transfer of commercial benefits from 
parties to the protocol to countries which have not joined. 

This would represent a major policy decision, as it could be an 
important precedent for using trade sanctions to enforce 
environmental regulations. Also to be decided is whether trade 
sanctions should be applicable to parties who materially violate 
their protocol obligations. 

Should the U.S. seek protocol provisions for reporting, 
verification and enforcement provisions. 

Since it is not possible to measure emissions directly, the 
negotiators have explored alternative formulas to control 
emissions which consider reduction, consum tion im ors and 
destruction. man com lex issues 
re ating to enforcement of a protocol. A system of on-site 
inspections for the presence of new or expanded CFC-producing 
facilities would be expensive and prob bly ineffective because of 
the large land areas involved. 

Some Working Group members believe the U.S. should insist upon 
strong monitoring and reporting provisions in a protocol. Some 
favor the U.S. negotiating for strong provisions, and exploring 
the feasibility and cost effectiveness of establishing ad hoc 
inspection teams to investigate any alleged violations of 
protocol requirements. Trade provisions could at least prevent 
entry of such production into international trade with parties to 
the protocol. 

Because of the enforcement roles of EPA and U.S. environmental 
groups, our compliance with the protocol is apt to be substan
tial. Most other nations do not have such enforcement 
mechanisms. No monitoring or verification system has been 
identified to date. 

The following options are presented for the Council's 
consideration: 

a. Give the U.S. delegation discretion for seeking such 
provisions. 

b. Insist that the protocol include such provisions. 

5. Should the U.S. attempt to receive "credit" for its 1978 
unilateral voluntary ban on CFC-producing non-essential aerosols? 

Some believe that in addition to a freeze, other nations should 
ban non-essential aerosols as the U.S. did in 1978. Otherwise, 
many nations might be able to meet their obligation to reduce CFC 
emissions through the simple expedient of banning such aerosols, 
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while the U.S. is required to cut back on other products using 
CFCs. One form of recognition may be to require other countries 
to ban non-essential aerosols in addition to meeting other 
protocol requirements. 

The U.S. attempted unsuccessfully to get such credit two years 
ago during the negotiation of the Vienna Convention on the ozone 
layer, and some believe that if the U.S. were to insist upon such 
credit as a condition of a protocol, the negotiations would come 
to a standstill as in 1985. Some argue that even with the 
aerosol ban, the U.S. remains responsible for most of the 
long-lived CFCs in the stratosphere, and the U.S. per capita CFC 
consumption is still the world's highest. 

The Working Group recommends that the Council consider and 
provide guidance for the U.S. delegation as to whether or not we 
should attempt to gain credit for our previous actions. 

B. AN EMISSIONS CONTROL PROTOCOL 

The aforementioned Chairman's Text contains proposals related to 
(1) a freeze on emissions, and (2) emissions reductions beyond a 
freeze. The Working Group discussed these at length. 

1. A Freeze on Emissions. The following are major questions: 

a. What chemicals should the freeze cover? 

The Chairman's Text provides for a freeze on emissions at 1986 
levels which would cover CFCs 11, 12, 113, 114, and 115. Due to 
a technicality, Halons are not now included. 

The Working Group consensus is that the freeze should include all 
of these CFCs as well as Halons 1201 and 1311. The U.S. 
delegation will be seeking to expand the protocol to include the 
Halons. 

From a purely scientific perspective all chemicals containing 
chlorine and bromine, weighted by the ozone depleting potential, 
should be considered for the protocol, both for the freeze and 
for potential future reductions. The Chairman's Text is somewhat 
less than a purely scientific perspective because only the fully 
halogenated chemicals (CFCs 11, 12, 113, 114 and 115, and Halons 
1201 and 1311) are being considered for inclusion. Chemicals 
such as CFC 22 and methyl chloroform which are only partially 
halogenated are not being considered as they are believed to be 
part of the solution and have relatively low ozone depleting 
potential. 

Concern has been raised with regards to reductions in Halons 1201 
and 1311 and CFC 113 because of their strategic value to the 
U.S., and the apparent lack of suitable substitutes. This is a 
legitimate concern but one that can be handled if controls are on 
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the sum of the ozone depleting potential of all chemicals, rather 
than on individual substances. This will allow each individual 
country the flexibility to live within the internationally agreed 
protocol with the least interference on how a country wants to 
implement the protocol. 

b. When should a freeze on emissions occur? 

The Chairman's Text proposes that the freeze take effect within 
two years of entry into force. There is uncertainty as to when 
entry into force will occur, but the best estimate is that it 
will be in the 1988-90 time period. The Working Group consensus 
is that a freeze on emissions should go into effect within one to 
two years after entry into force of the protocol. 

2. Reductions Beyond a Freeze 

a. What chemicals should the reductions 

The Chairman's Text proposes that the additional reductions ~ 
beyond a freeze include CFCs 11, 12, 113, 114 and 115. ~T~h~e;....--::-::-
Workin Grou consensus is that an a 1tional reductions s ould 
c e vQ.,1;.. CFCs 11 and 12; however, there are uestions about the 

CFCs 113, 114, 115, and Halons 1201 and 1311. 
National se urity concerns argue against including the Halons in 
any reductions. There is also a national defense and security 
concern with including CFC 113 in any reductions beyond a freeze, 
especially given 113's importance for certain high-technology 
electrical applications. The questions regarding coverage of~ ~==;::::::::;_..-tr:~ 
114 and 115 concern their potential use as substitutes for 
controlled chemicals and their present l~o~w:._~u~s~a~g~e::::..:.·----;---:-

b How much and when? 1'- t,J,~ N,oetic.t 1'b "-"Y L-l • 
• -------- reJ.o.j,~ J ~ Wo oro ue tJe ie~ 

The Chairman's Text provides for a 20% reduction to take effect 4 ~ 
years after entry into force (1992-94) and an additional 30% ~:; t 
reduction to take effect either 6 years (1994-96) or 8 years ~~s,e.ss~ ~ 
(1996-98) after entry into force. SCltn.a, 'tec.~l~y 1 

~~\.C..S J o.......J..: 
The Working Group identified distinct issues surrounding each enV\ro~~ 
potential reduction. With respect to the 20% reduction, some 
favor it because it can be accomplished with existing industrial 
processes and because reductions beyond a freeze may be needed to 
counterbalance less than full participation in a freeze. Yet (.d'v\..s,-.. ....... ~. 
others note there are uncertainties as to the need for any 
additional reductions. 

ffi ----J Regarding the additional 30% reduction, some favor its inclusion 
l' on the basis of judgements about the science and potential 

adverse health effects. Others emphasize, however, the 
uncertainties about the need to commit at this time to this 
additional measure. One or more scientific reviews would be 
available prior to this reduction going into effect. 
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The Working Group recommends that the Council discuss and provide 
guidance on whether the U.S. position is to supp~o~r=t~=--------::--:-----... 

M 0 ~ be.. I ,eve ~ 1iJ1\lrL 
t,-55e ss ~ 1, ~ sc,u,c.e. 1 

A 20% reduction beyond a freeze. 

An additional 30% reduction. 

Additional reductions beyond 50%. 

c. Should the reductions be 
2/3 vote) or contingent upon 

f • .t.,,..,lo~ 'f I e,:€N>h\,cr a.,,-Jl ;ti,..± 
f/V\,i/ ~{bt'\~ (JN-0J..~O 

1b ~ '1\JI '-'"':- !'f-, 
automatic (subject to reversa by a ~~ 
a positive vote of a majority of the 

parties? 

The Chairman's Text proposes an initial 20% reduction to take 
effect automatically (implicitly reversible by a 2/3 vote). 

The Text provides two alternative implementing mechanisms for the 
next 30% reduction -- 6 years after entry into force if the 
majority of the parties so decide, or 8 years after entry into 
force unless reversed by a two-third majority of the parties. 

There are strong views in the Working Group on the implementing 
mechanism for the additional 30% percent reduction. Many do not 
wish to commit to the reduction at this time unless it is 
contingent upon a positive vote of a majority of the parties. 
Others, however, believe the evidence warrants committing to this 
reduction at this time. 

The Working Group recommends that the Council provide guidance on 
whether the U.S. should support automatic reductions of: 

\- I 
t · . 

20% beyond the freeze. 

an additional 30%. 

C. ISSUES FOR LATER CONSIDERATION 
~~ 

The Working Group Lb'r i efly eiscosses 
will require further consideration. 

several related 
They include: 

issues that 

1. The relationship between international protocol and domestic 
regulations. Since the overall objective of the protocol is to 
avoid or reduce health and environmental risks, compliance with 
the in tern at i ona 1 protocol wi 11 necessarily result in domestic 
regulation. There is legal preced~ ~r such a linkage between 
international agreements and subse@ ~ nt 1domestic regulations. 

2. Non-Regulatory Approaches. There is no reason why the 
Nation's efforts to achieve the objectives sought in the protocol 
should be limited to a regulatory approach. The suggestion has 
been made that if the government imposes such regulatory burdens 
upon the people and the economy of the U.S., consideration should 
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also be given to policies which may ease the regulatory burdens, 
including, but not limited to, possibly rendering unnecessary 
imposition of regulations beyond those necessary to assure U.S. 
compliance with the international protocol. 

Such a domestic, non-regulatory supplement to the international 
protocol might, for example, contain elements intended to 
eliminate government barriers to, or facilitate, the development 
of: substitutes for covered chemicals, technology to mitigate or 
eliminate the adverse effects of chemical emissions upon 
stratospheric ozone, or medical advancements in the understanding 
and treatment of the problems caused by ozone depletio~n 'j 

I~ ~ ~-h -lb fo~ ~~"'' f f~ ~ ',.~_lu( tSJvJ(. • 
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