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DOMESTIC POLICY COUNCIL 

June 11, 1987 

STRATOSPHERIC OZONE - BENEFITS AND COSTS 

o Interagency process has been arduous. {b4►4. ~ 

O.C.4~~
1 

a:.l differences in assumptions have been reconcile:.!/ 

-- i~se is to present "best judgment" on range of estimates 

and assumptions, recognizing that this will not represent 

unanimity among agencies. 

~efe 
o Concept of ~omic cost_of control actio~is relatively 

straightforward. 

Calculate total present discounted value of costs of 

cutting back CFC's and moving to substitutes. 

-:~~ebe shown as a range reflecting alternative 

~c about the growth of demand. 

o Concept of economic benefi ts much more difficult, because the - - --- -
largest benefit, from perspective of U.S. and in terms of 

current knowledge, is the benefit from avoiding a large number 

of skin cancer deaths in the future. 

How to put an economic value on lives saved? 

How to account for the fact that these benefits will accrue 

mostly to future generations? 

We will follow recommendation of the Working Group 

Subcommittee on Benefits and Costs, and report results 

under a range of assumptions selected by the Subcommittee. 
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' 
o Valuation of deaths avertedv(:J[l/ 

-- /horthand way of expressing how much society would be 

willing to pay to reduce the skin cancer risk from ozone 

depletion.~ 

EstimateJbased on people's willingness to pay to avoid 

risks -- a market-based concept grounded in empirical data. 

Economists (and the agencies) do not have a consensus 

value. CE~h Working Group Subcommittee on 

Benefits and Costs recommendation to report initial values 

of $2 million and $4 million(J-€V~' 

o Discounting of future benefits. ~ 
Agencies disagree on discount rate to use; we conc~with 

Working Group Subcommittee recommendation to report 4% and 

6%. This is an attempt to bracket what the average real 

rate of return on capital over the entire economy actually 

is. 

Real rate of return on capital is what future generations 

would use if they could make the decision. 

Using a discount rate higher than the real rate of 

return on capital means placing less weight on well-being 

of our children and grandchildren than we place on our own. 

Using a discount rate lower than the real rate of return on 

capital would overestimate benefits more than it would 

overestimate costs. 
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There is, however another way to view the decision. The 

cost of controlling the CFCs may be likened to the cost of 

an insurance policy against a very bad, but somewhat 

uncertain, outcome-~sever~,~~~~;ion of the ozone layer. 

People and governmen~~lo\Ter rates of rema~ 

insurance investments than on other investmentsr sugges~iR~ 

use of a lower discount rate in this case. 

o Comparison of benefits and costs. [See Handout.] 

Benefits of the freeze substantially outweigh the costs. 

[Chart l] This is true in all cases reported. [Chart 2] 

[(Note: If asked, the cases are: 2 initial values of life 

2 growth rates for value 

of life 

2 discount rates 

4 time profile of when 

deaths would occur 

32 cases in all.]] 

J..., On average [Chart l] and in almost all cases reported 

[Chart 2], the benefits of the additional 20% reduction 
~ 

exceed the costs. ~ / t,V1.Au>....i[A'.J,!lll"'J: 

On average [Chart l] and i_i-""~ 
k 
2], the 

benefits of the additional 30% r~uc~i~n 

)~~ 
costs. 
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Conclusion: 

* Freeze is clearly indicated. 

* Next 20% reduction should also be done, with very high 

probability of being right. ~ ~ ?11 • ~ 0 
* Next 30% reductio~~ely to beg~ 

q'~)Jjnl1°n2:11~.will be available before taking the 

st~Inc~e it in the protocol, but require a positive 

vote before implementing it. 

~ ~· :;s~-z;---
0 Commend EPA on the th~roughness_and ~igh s5.rydard °tf. its 

Risk Assessment~ Jb./V~_. 5~tJP; 
Strongly recommend increase in research budget 

I 

(currently less than $1 million per year) toge~ 

information on immune system, crop, and aquatic effects 

in time for the scientific, fefr;f~economic 

review before the 30% cut. $6-10 million per year would 

" ' be needed. 

I 

~ 



TABLE 1: COMPARISON OF BENEFITS AND COSTS OF CFC CONTROL STEPS 

Step 

(No action) to (Freeze) 

(Freeze) to (Freeze+ 20%) 

(Freeze+ 20%) to (Freeze+ 50%) 

BENEFITS* 
(billions of dollars) 

Discount Rate 

4% 

$739 

34 

58 

$131 

6.4 

11 

*Assumptions for Benefits Calculations: 

COSTS** 
(billions of dollars) 

Discount Rate 

4% 

$1.6 - $3.3 

3.5 - 7.0 

9.2 - 18.7 

$1. 0 - $1.4 

2.2 - 3.0 

5.8 - 8.0 

(1) Deaths averted and scenarios for "Freeze" and cuts corresond to deaths averted and scenarios for 
health effects estimates. E.g., "Freeze" is a "Protocol Freeze," not a true global freeze, etc. 

(2) Benefits and costs as shown in Table are incremental benefits and costs of indicated steps. 
Present values of marginal benefits are averaged over ranges of parameters reported by Working 
Group Subcommittee on Benefits and Costs: 
- Value of life initially: $2,000,000; $4,000,000 
- Increase in value of life over time: growth at 2% per year; value of life constant. 
- Four different time profiles for deaths averted 

(3) Benefits calculated for premature skin cancer deaths averted only. Benefits for preventing 
non-fatal skin cancers, cataracts, and other economic damages would be additive. 

**Assumptions for Cost Calculations: 

(1) Low ends of ranges: marginal costs grow at .625% per year forever. 

(2) High ends of ranges: marginal costs grow at 2.5% per year forever. 



TABLE 2: SENSITIVITY ANALYSIS--COMPARISON OF BENEFITS AND COSTS UNDER DIFFERENT ASSUMPTIONS 

Step 

(No Action) to (Freeze) 

(Freeze) to (Freeze 20%) 

Percent of cases 
in which benefits 
exceed costs 

100% 

78% 

(Freeze+ 20%) to (Freeze+ 50%) 56% 

Assumptions: Same as Table 1. 

Percent of cases 
in which benefits 
approximately 
equal costs 

0% 

3% 

19% 

Percent of cases 
in which benefits 
are less than costs 

0% 

19% 

25% 



President Ronald Reagan 
The White House 
1600 Pennsylvania Avenue 
Washington, D.C. 20500 

Dear Mr. President: 

May 21, 1987 

The depletion of stratospheric ozone by halocarbon_C:ompourg!,s presents 
one of the most important environmental challenge J>..f...nur time. The 
consequences of inaction would be unprecedented - millions of new cases of 
skin cancer, millions of dollars in damage every year to crops and 
materials, increasing air pollution, and a powerful stress on our forests 
and oceans. 

Recognizing the singular nature of the threat, more than two dozen 
nations have been negotiating a protocol under the sponsorship of the United 
Nations Environment Programme to limit the emissions of halocarbons . E.P.A. 
Administrator Lee Thomas took an important leadership role in this process 
when he announced the U.S. position calling for a 95% phaseout of emissions 
with interim reductions of 20% and 50%. A large near term reduction of 50% 
is needed to provide the incentive for the development of substitute 
chemicals, which the industry says can be available in quantity in five 
years. The 95% phaseout is needed for two reasons. First, just to 
stabilize concentrations in the atmosphere at current values, an 85% 
reduction in emissions is required. Secondly, only a strong commitment by 
the industrialized nations to wean themselves from dependence upon these 
chemicals will create the credibility necessary for the rest of world to 
cooperate in the Vienna Convention. Increasing per capita consumption in 
the less developed countries is sure to offset reductions in the U. S., 
Japan, and Europe if the commitment to an eventual phaseout is absent. 

De~s are currently being made within the Domestic Policy Council 
.as to the final U.S. position. An automatic interim 50% target and a 
~ommitment to the longterm phaseout are the critical elements of the U.S. 
position. The wisdom of that position was reaffirmed at a Senate hearing 
last week when scientists for the first time stated that halocarbons are the 
likely cause of the ozone hole over Antarctica. The existence of the hole 
underscores the urgent need to act. With this new evidence in hand, the 
Europeans and Japanese have been moving toward the U.S . position , so this is 
no time to compromise on these two critical elements. 
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As leader~ o_:f __ f:}:le_ major envi1:_omenE_al_ orS!.~ -~_at~~p~ in this country, we 
commend the strong leadership exercised by your E. P .A. on this issue , the 
most critical environmental issue of our time . Successful negotiation of a 
strong protocol to protect the ozone layer would make a distinguished and 
lasting landmark for your Presidency. We urge that you lend y~ur personal 
support to the position developed by the E.P.A. 

• -·--···----- --· - ·--.. .---· - ··- ···--··---

E ecutive Director 
Natural Resources Defense Council 

President 
National Audubon Society 

Michael S. Clark 

Prtsident. ;\ 
,En ironm ta 61icy Institute 
I I I 

. \--;, ,.. \ r 
I I / ', ,._. 
\... ..._, 1 

Michael Fischer 
Executive Director 
Sierra Club 

~ ;j ~ CL<.- ) ½ 
George Frampton 
President 
The Wilderness Society 

Respectfully, 

Executive Vice President 
National Wildlife Federation 

~k~ 
Executive Director 
Environmental Defense Fund 

~ck Lorenz ~ 
Executive Director 
Izaak W of America 

President 
National Parks & Conservation Assoc . 

r-: -:--1. - ·v / '/J. 
~ / ·/t,L-A{.,<--e',(_,.., ( f V L-f:4.-C~ 

Cynt-hia Wilson 
Executive Director 
Friends of the Earth 
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ALLIANCE FOR RESPONSIBLE CFC POLICY 
1901 N. FT. MYER DRIVE, SUITE 1204 

ROSSLYN, VIRGINIA 22209 

The President 
The White House 
Washington, D.C. 20500 

Dear Mr. President: 

(703) 841-9363 

May 19, 1987 

On behalf of the members of the Alliance for Responsible 
CFC Policy, I am writing to urge that the United States 
n_ot_ supp_ort _fill.Y _ reducti.Qn measures___as. __ part of the United 
.fu!.J:io.n..s._E_gyiro.t}~~..!!!._~rogr amme (UNEP) negotiation§ _ on a 
.P~Q_t:_9col to protect the ozone layer by restrt~t..ing 
chlorofluorocarbons (CFCs). 

Any reduction measures at this time are scientifically 
and environmentally unnecessary, and may place U.S. industries 
at a significant competitive disadvantage worldwide. Our 
industries will support, however, a freeze on the emissions 
of these compounds as part of the UNEP negotiations so long 
as the agreement incorporates a long-term management process 
for the assessment of scientific, economic and technological 
information as a basis for any additional control measures 
in the future. 

An emissions freeze is an effective environmental 
protection step in the near-term, but it will also impose 
significant costs on the U.S.- economy. Based on our analysis, 
the freeze will impose more than $1 billion in costs on the 
U.S. economy from CFC price increases alone between 1988 
and 2000. Near-term reduction measures will impose far 
greater costs on our industries, the impacts of which have 
not yet been properly evaluated by anyone in or out of 
government. 
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Mr. President 

CFCs are relied upon by several critical industries 
including air conditioning and refrigeration, automobile, 
electronics, food processing and foam manufacturing. We 
have estimated direct employment related to CFC use - is in 
excess of 715,000 jobs with the annual val~e of goods and 
services in the U.S of $28 billion. (A representative list 
of Alliance members is attached.) 

The industry has supported the negotiations of the 
protocol for protection of the ozone layer. An international 
agreement to freeze emissions accompanied by a long-term 
management and assessment process is a dramatic environmental 
protection step and one that will protect the competitiveness 
of U.S. industries worldwide. 

We urge you to cppose U.S. support for ·any reduction 
measures as part of tfiis international agreement at this 

-ume. 

Enclosure 

RB:sct 

Sincerely, 

,f~iJ~ 
Richard Barnett 
Chairman 
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Lons leach. CA 
Ins.co Inc. 
Quakertown. PA 
Insco OistrilM.itin9 
S.n Antonio, TX 
lnsopon Industries, Inc. 
Williamsport, ,A 
lnsta-Foam Products. inc. 
Joliet, IL 
lnstitule of Heatins & "" 
Condilionin1 Industries 

Los An1eles, CA 
lnsuldeck Corpo,a1ion 

• 811h. PA 
International Associ11,on of 
Refri1er11ed Wareho1ues 

Washintton. DC 
International Cold S1ora1e 
Company. Inc. 

Andover. KS 
lntern•tional Mobile " ir 
Conditionin1 Assoc,arron 

Landsdale. PA 

ITT Contl"-t.11 a.kine · 
Comp,ny . 

Charionesville. VA 
ITT T el«offlmunicacionl 
Corinth,MS 

I 
/amison Door Comp,ny 
H11en1own, MO 
/ohnson Controls. Inc. 
01k Brook, IL 
ceo,.e L. Johnston Company 
Detroit, Ml 
Jones Supoly. Inc. 
Kenn-iclc, WA 
Ch•rles D. /ones Company 
Denver.CO 
/on Pierce. Inc. 
FonWonh, TX 
Jordan Supply Comp,ny, Inc. 
Buffalo. NY 

K 
Kais-, Aluminum I Chemical 
Corporation 

Oakland,CA 
Kern Th-,mal Equipment 
Limited 

Rexdale, Ontario.CANADA 
Keya Fibre 
Stamford, CT 
Keyes, Inc. 
Crand llapids, Ml 
Kl~ Radio Corporation 
Olactie,KS 
Kint Shrimp Company, MC. 
lltunswick,GA · 
Kins Weyler Equi~ ~. 
Company, Inc. 

Fon Wayne, IN 
W.1. Knox & Astoeiatft, Inc. 
Uthoni1,CA 
Koldai,. Supoly Company 
Fort Worth, 1X 
Kraco-Oyplast, Inc. 
Miami, FL 
Kuss Corporation 
Findlay, OH 
Kysor/Warren-Sherer 
Conyen,CA 

L 
hmb-Wa1on. Inc. 
Ponland,Olt 
F.H. Lan1senkamp Company 
I ndian•polis, IN 
Larkin Coils, Inc. 
Atlanta, CA 
The Larsen Company 
Green lay, WI 
Larson Supply Company, Inc. 
Allentown. PA 
Lear Si._ier. lnc./Trampon 
Oyn1m1a Division 

S•nta Ana, CA 
Lear Siesler, Inc .. Mammodt 
Division 

Minneapolis, MN 
Ler,nox Industries, Inc. 
Carrollton, TX 
Lewis Corporation 
Oxford, CT 
Liniflow Manuf1cturin1 
Company 

Erie. PA 
Lyon Broltera1e Company, Inc. 
Minneapolis, MN 



M 
Matetdc WU'li"I Company, 
Inc. • 

Comwall, NY 
ll.0. ManNII & Compa,11, Inc. 
Alblny,NY 
Mlt1in lntulMlon, Inc. 
Ephr111, PA 
Mar.,co Markee Developers 
Pornptoft uk-. NI 
Master-Ilk Products 
New Albany, MS 
McCombl Supp1y Company 
Detwer,CO 
McCoy Electl'Oflia Company 
Mt. Holly Sprinp, PA 
~lndustrtes.lnc. 
Astoft, PA 
Mc:Knson Chemical Company 
San Francisco, CA 
McQuay Group, McQuay 
Perfft Inc. 

Minneapolis, MN 
Mechanical Contractors Assocl• 
adoft of America 

ChevyChase,MO 
Mechanical Maintenance 
Compaf11 

E. Hanford, CT 
Mechanlcal Supply Company 
St. Louil. MO 
M.;.r Supply Company. Inc. 
Binpamton, NY \. 
Meleo llefripratlon a. Air 
Condldoninf 

Ridgefield, N 
Metal luildlnt Maintenance 
Company 

Walkerton. IN 
Michiana Urethanes, Inc. 
Slur1is, Ml 
Mid-City Supply Company, Inc. 
Elkhan, IN 
Mid-State lndusuial lnsulljdon, 

Inc. 
Oildale,CA 
Milk Industry Foundation 
Washinston, DC • 
Miller-Stephenson Chemical 
Company, Inc. 

Danbury.CT 
Mobay Chemical Corporation 
Pinsbursh, PA 
Morristown Foam Company 
Morristown, TN 
Motor Vehide Manufacturer, 

Association 
Wuhinston. DC 
Mueller Brau Company 
Port Huron, Ml 
Murray Corporation 
Codceysville, MD 

N 
Nabisco 
Elst Hanover. N) 
NAHi Retearch Foundation, 
Inc. 

Rockville. MO 
National American Wholesale 

- •,, Grocers Association 
New York, NY 
National Associalion of Conven• 
ience Stores 

Falls Church, VA 

National Association of 
Homebuilden 

W»hinatOft, DC 
National Association of Retail 
c,ocen 

Wllhlnaton, DC 
National Commercial Refri1era-
tlon Sales Association . 

Phlr.defphia, PA " 
National Fishet'ies Institute 
W•hlnaton, DC 
National Meat Association 
Washington, DC 
NI-TEC. Inc. 
Nilet,ll 
Nohle Refrigeration Supplies 
Rochester. NY 
Norel Paper Corpomion 
9otota, NI 
Norfield, Division of filllek 
Chemical Company 

Danbury, CT 
North American Heating & Air 
Conditioning Wholesalers 
Association 

Columbus. OH 
Northern Packa1in1 Products 
Company 

Cleveland. OH 
Norton Company 
Granville. NY 
William F. Nye, Inc. 
New Bedford. MA 

0 
Oeveuge-Air 
Spartanburg. SC 
Olin Corporation 
Stamford. CT 
Orb Industries. Inc. 
Upland. PA 

'Orchard Hill h1rms, Inc. 
Red Hook. NY 
Ore-Ida foods. Inc. 
Boise, ID 
Otisca lndu,tries, ltd. 
SyrKU\e, NY 
lilly Divi,ion. Owens-Illinois 
Toledo.OH 

p . 
Paramount Electrical Supply 
Company. Inc. 

New York. NY 
Parker Hannifin Corporation 
Lyons. NY 
Puky & Company, Inc. 
Farmington Hills. Ml 
Panerson Frozen Fooch, Inc. 
Panerson.- CA 
Pennwalt Corporation 
Philadelphia. PA 
Pensacola Refrigeration Supply. 

Inc. 
Pensacol• . Fl 
Perlev•H•ll•day Anociates. Inc. 
Mal1tern . PA 
P~t Incorporated 
St . Lou,,. MO 
The Ptll\bur-. Compilny 
LeSueur . "1~ 
Pioneer Supplv Comp1ny 
Burlington. IA 
Plumb Supply Comp•nv 
Des Moine, . ' " 

Polycold System,, Inc. 
San Rafael, CA 
Precitlon Valve Corporation 
Yonken,NY 
Pride Solvefttt & Chemical 
Company, Inc. 

West Babylon, NY 
Pritchen•Stephen Refrigeration 
Company 

Ft. Worth, TX 
Proctor & Associates 
Redmond.WA 

Q 
The Quaker Oats Company 
Chicago, IL 

R 
lbwn Company, Inc. 
Spooner, WI 
Reeves Refri1erarion & He1tin1 
Supply, Inc. 

Minot.NO 
Refrigerants Incorporated 
Chica10, ll 
Refri1et'1tion & Electric Supply 
Company 

Little Rock. AR 
Refrigeration Engineering, Inc. 
Grand Rapids, Ml 
Refrigeration Research, Inc. 
Bri1hton, Ml 
Refri9er1tion Sales Company, 

Inc. 
Long Island City, NY 
Refrigeration Supplies 
Corporation 

Cleveland. OH 
Refri1er1tion Supply Company 
Richmond. VA 
Reichhold Chemicals Inc. 
White Plains. NY 
Ret"nedial Insulation Barriers 
Company, Inc. 

Buffalo, NY 
R&H Supply _Compan'!o' 
Montaornet'Y, Al 
Republic Refrigeration 
Wholesalers 

Davenport, IA 
Resco, Inc. 
H1rrisbur1, PA 
a.P. Rhinefort Company 
Fort Worth, TX 
Riker Laboratories. Inc. 
Northrid1e, CA 
RIP, Inc. 
Fort Worth. TX . 
Ritchie Engineering Company, 

Inc. 
Minneapoli,, MN 
Rmax. Inc. 
011111. TX 
R&R Supply Company . Inc. 
Orlando. fl 
R.L. Hartley Corporat,on 
Indianapolis. IN 
Robemhaw Control, Company 
Richmond. VA 
H.H. Robertson Compdny 
Pimburgh. PA 
Robertson Electric Comp1ny 
Chariouesv,lle. VA 
Robinatr Manufacturing 
Corporation 

Montpelier. OH 

Roche & Hui, Inc. 
lahtmote,MO 
R01en Refri...-ltloft COfflPl"Y, 

Inc. 
Marlow Heipts, MO 
Rosen Su.,.,ay Company 
Champai9n, IL 
W.A. Roowvelt Company 
LI Crosw. WI 
Rovanco Corporation 
Joliet, IL 

s 
Sanford, Semchak & ~hts, 

Inc. 
81kfflfield. CA 
Sawyer Fruit & Vqetable 
Bear Lake, Ml 
Scatena York Company 
San Francisco, CA 
Schroeder Refri1eration 
Corporation 

Oakland.CA 
Sealed Unit Parts Company, Inc. 
Allenwood, NJ 
Service Pan, Company 
Melt'OM Park, ll 
Service Suooly Company 
Phoeni•. A% 
Service Supply, Inc. 
Meridian, MS 
Service Suooly of Victoria, Inc. 
Victoria. rx· 
William 8. Sel,ern, Inc. 
Philadelphia, PA • . 
Sheet Metal & Air C~~ 

Contracton NatioMI 
Association 

HoustOft, TX 
Sheet Metal & Air Condillonin1 
Contractors National 
Association 

Vienna, VA 
Shelter Insulation, Inc. 
San Antonio, TX 
The Silna Corporation 
Moonachie, NI 
Th• Joteph Simons Company 
Hartford. CT 
J.ll. SimP.lot Company 
CaldweU, 10 
The Singer Company 
Carteret, NJ 
Sinsle Service Institute 
Waihinaton. D.C. 
SIC Corporation 
Elyria.OH 
Mrs. Smith's frozen Food 
Company 

Pottstown. PA 
s & s Nonlimited, Inc. 
Hopatcon1, NI 
Society of the Plastia Industry 
New York. NY 
South Central Company, Inc. 
Columbus, IN 
South Te•at Urethane, Inc. 
Edinbur1, TX 
Southern Michi1an Cold Stora■• 

Company 
Benton Harbor. Ml 
Southwest Manufacturin1 
Aurora, MO 
Spray, Inc. 
Bolton. MA 



Sornfolm Southwest, Inc. 
Tempe.AZ 
Soencw lnsulacton 
New Albany, PA 
~po,fan Valw Company 
t. Loult,MO 
~ D Company, SunOlal 
Plant 
~ite,TX 
tandard Refrl1eratlon Company 

. "4eltote Park, IL 
Stayton Cannln1 Company 
Cooperative 

Stayton, OR 
Stoeftln1, Inc. 
ICi.t, WI 
Stokely-Van Camp, Inc. 
lndlanapollt, IN 
Stouffer Foods Corporation 
Solon,OH 
Sundstrand Heat Transfer, Inc. 
Oowqiac,MI 
Superior SupPly Company 
N. KanSII City, MO 
Superior Supply Company, Inc. 
Wfch~. KS 
Superior Valve Company 
Washinston, PA 
Suppty Dlstributon Corporation 
Medford.MA 
Sw.etheart Plastia, Inc. 
Wllminston, MA 

T 
Taylor freezer 
Rockton, IL 
Taylor lndusmes, Inc. 
Des Moines, IA 

(

. Tech $pray, Inc.· 
Amarillo, TX 
- eek-Service, Inc. 
iidefl, LA 

Tecumseh Products Company 
Tecumseh, Ml 

• Tekni-Plft, Inc. 
•. -'.•~ . Somefville, NI I 

Temple Division of Temple-
EDtex, Inc. 

Diboll, TX 
Tenney En1inffrin1, Inc. 
Union, NJ 
Termlcold Corporation 
Ponfand,OR 
Texaco Chemical Company 
Bellair, TX 
Tesco Dlstributon, Inc. 
lrvinston, NI 
Texas lnstNments 
Dallas, TX 
Texas lnstn.1ment1 Inc. 
Attleboro, MA 
Texas Urethane, Inc. 
Austin, TX 
Textile Chemical Company, 

Inc. 
Readln1, PA 
ThenNI Control Industries 
Ellerbe, NC 
Thermal Products, Inc. 
Cerritos, CA 
Thermal Supply, Inc. 
Seattle, WA 
Thermo-1Cin1 Corporation 
Bloominston, MN 

10-11 

Tobin Refrt_1er1tlon Company 
O.n\'et', CO 
Torin Corporaton 
Torrinpon, CT 
The Trane Company 
Attintton, VA 
The Trane Company 
l.aCroae, WI 
Tre11Ure Isle, Inc. 
Tampa,FL 
Trude Trailer Manufacturen' 
Association 

Washinpon. DC 
Twin City Suoofy Company 
Providence. lti 
Tyler. Refri1eration Corporation 
Niles,MI 
Tyler Refri1eratlon Corporation 
Norwalk.CA 

u 
U.C. Industries 
Parsippany, NJ 
U.C.T.,lnc. 
Louisville, KY 
U1ine Kuhlmann of America, 
Inc. 

Paramus. NJ 
Union C.,bide Corporation 
New York. NY 
Unlwnal Applicaton, Inc. 
Huto,MN 
United Refrigeration, Inc. 
Philadelphia, PA 
The Upjohn Company 
Kalamazoo. Ml 
Urethane Foam Contracton 
Association 

Dayton.OH 
Urethane Chemical Company 
Carrollton, TX 
U.S. Urethane, Inc. 
Bef'nardsvil'4t. NI 

V 
Valcour Imprinted Papers, Inc. 
Glen falls, NY 
Vanderbilt bpon Corporation 
Norwalk. CT 
VaneWall Urethane Contracton 
Inc. 

Mansfield. TX 
Van Waters• Ropn Division 
of Univar 

San Mateo, CA 
Vertea Corporation 
Kirkland, WA 
Vir1inia Chemical, Inc. 
DaR11, TX 
Vollrath Refrl1etation, Inc. 
Rlwr falls, WI 
Voltek. Inc. • 
Lawrence, MA 
Vulcan Material, Company 
lirmin1h1m, Al 

w 
Wa~m Springs Enterprises. Inc. 
Ketchum, ID 
Warwick Operating Corporation 
New York. NY 
Wayne Dennis Supply Company 
Des Moines. IA 
Wei T'O Assoc11tfl, Inc. 
Mane10n, IL 

Wesrfietd Refrigeration & Air 
Condltlonln1 Company 

Wesdleld, NJ 
WestlnthouN Electric 
Corporation 

Plttstiursh, ,A 
Westin1house Electric Company 
Staunton, VA 
TM Whalen Company 
Easton, MO 
White Consolidated Industries, 
Inc. 

Cleveland, OH 
White & Shaugher. Inc. 
Paterson, NI 
The Williamson Company 
Cincinnati, OH 
William WurzbKh Company, 
Inc. 

Oakland.CA 
Wilson Refrigeration & Electric, 

Inc. 
Anderson. SC 
F.E. Winstei Company 
Cincinnati, OH 
Witco Chemical Corporation 
New Castle, DE 
Woodward Governor Company 
Rockford, IL 
Ralph Wright Refrigeration 
Fort Wonli, TX 
y 
Youn• Supply Company 
Detroit, Ml 

IC:C Alll•nce for Re1pon11bie CFC ,olicy 
1901 N. Ft. Myer Drive, Suite 1204· 

Roulyn, Virgini• 2220, 
70J/IC1·CJJ6J 



ALLIANCE FOR RESPONSIBLE CFC POLICY 
1901 N. FT. MYER DRIVE. SUITE 1204 

RO~L YN. VIRGINIA 22209 
(703) 8'61-9363 

The Honorable . George P. Shultz 
Secretary 
Department of State 
Main State Department Bldg. 
2201 C Street, N.~. 
Washington, D.C. 20520 

Dear Secretary Shultz: 

May 18, 198 7 

The Alliance for Responsible CFC Policy appreciates 
the opportunity to provide further input concerning the 
ongoing negotiations to obtain a protocol to the Vienna 
Convention for Protection of the Ozone Layer. In view of 
the recently completed Ad Hoc Working Group meeting, we 
felt it would be useful to reiterate the Alliance's position 
concerning the international agreement. 

The most critical aspects in the United Nations Envi­
ronment Programme (UNEP) negotiations are the broad coverage 
of chemical crompounds, country participation and the establish­
ment of a long-term management process for future decision 
making. j ·Efforts to focus on attainment of reduction steps 
in this _agreement are scientifically and environmentally 
unnecessary, economically unwise, and, we believe, imprudent 
from a negotiation standpoint. 

We believe the current use or emission of CFCs for the 
near future does not present a threat to human health or 
the environment. The Alliance encourages that steps 
be taken to curtail additional growth in the production 
capacity of these compounds until such time as scientific 
analysis provides better information. Reduction steps, 
however, should be considered only as part of the future 
assessment process · if deemed to be necessary at that time. 

The Alliance has stated, however , that it will not 
oppose a freeze on the emission of the fully-halogenated 
compounds so long as it is accompanied by a periodic assess­
ment of the scientific, economic and technological issues . 
as a basis for tuture steps. An agreement to freeze the 
emissions of these compounds should be considered an effective 
environmental protection step. It should also be recognized 
as one that will impose significant costs on the U.S. 
economy. 
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According to a recently completed analysis of the CFC 
using and producing industries, a freeze on CFCs 11, 12 and 
113 could lead to price increases of 300-400% by the rnid-1990's. 
Costs to the economy would be approximately $1 billion 
during the period 1988-2000. Annual costs would exceed 
$180 million in the mid-1990's. 

A freeze will reduce aggregate projected CFC use by 
approximately 1 .1 million metric tons by the year 2000, or 
the equivalent of about four years of current U.S. CFC 
production. This curtailment of CFC use over the next 
decade will create a significant market incentive for users 
and producers to search for substitute compounds and other 
environmentally effective processes. 

Some EPA officials have acknowledged that a freeze 
will "eventually" spur the development of substitute compounds. 
The above economic analysis supports our assertion, however, 
that this development work will proceed rapidly. 

The U.S. industry will have a more definitive answer 
concerning the availability of substitute compounds in 3-4 
years. In our view, no agreement on a reduction step should 
be signed, assuming a freeze is achievable, until after the 
next scientiffc assessment is completed. 

To Qµr knowledge, neither EPA nor anyone else has 
completed an economic or environmental impact analysis of 
the reduction steps currently being considered at UNEP. 
Although, we do understand that EPA currently has a study 
in progress. 

Furthermore, an agreement to reduce CFC use and 
emissions prior to the known availability ot acceptable 
substitute compounds may actually prove counterproductive. 
A reduction timetable that does not allow user industries 
the time to wait for development of appropriate long-term 
CFC sustitutes may leave no other choice but to begin 
planning based on the currently available, but less desirable 
substances. Once such a commitment is made on the part . of 
the user industries the desire for both users and producers 
to pursue develop~enc of new compounds will be greatly 
diminished. 

These concerns greatly necessitate the need for a 
long-term managemenc process for proper decision making. 
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Finally, if we continue to seek reduction steps in 
the negotiation process without a proper focus on the trade 
and developing-nations issues, we may lose the opportunity 
to obtain a fair and reasonable agreement that protects both 
the environment and U.S. competitiveness in the world 
market. In our view the U.S. has placed too much emphasis 
on reduction steps rather than on a well-rounded agreement 
in the UNEP negotiations. 

· We urge you to consider these points as you give 
consideration to the U.S. position and hope to meet with 
you and your staff soon to discuss our economic analysis. 

Enclosures 

RB:sct 

Sincerely, 

Richard Barnett 
Chairman 



IDENTICAL LETTER SENT TO: 

The Honorable George Bush 
Vice President of the United States 
Old Executive Office Building 
17th Street & Pennsylvania Avenue, N.W. 
Washington, D.C. 20501 

The Honorable Edwin Meese Ill 
Attorney General 
Department of Justice 
Main Justice Building 
10th and Constitution Avenue, N.W. 
Washington, D.C. 20530 

The Honorable Clayton Yeutter 
U.S. Trade Representative 
600 17th Street, N.W. 
Room 209 
Washington, D.C. 20506 

The Honorable James C. Miller III 
Director 
Office of Management and Budget 
Old Executive Office Building 
17th Street & Fennsylvania Avenue, N.W. 
Washington., D. C. 20503 

The Honorable Lee Thomas 
Administrator 
Envi~onmental Protection -Agency 
401 M Street, SW 
Suite 1200, West Tower 
Washington, D.C. 20460 

The Honorable George P. Shultz 
·secretary 
Department of State 
Main State Departmen·t Bldg. 
2201 C Street, N.W. 
Washington, O.C. 20520 

• The Honorable Caspar W. Weinberger 
Secretary 
Department of Defense 
The Pentagon 
Washington, D.C. 20301 
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The Honorable Malcolm Baldridge 
Secretary 
Department of Commerce 
Herbert C. Hoover Bldg. 
14th Street and Constitution Ave., N.W. 
Washington, D.C. 20230 

The Honorable Elizabeth Hanford Dole 
Secretary 
Department of Transportation 
Nassif Building 
400 Seventh Street, S.W. 
Washington, D.C. 20590 

The Honorable Donald P. Hodel 
Secretary 
Department of the Interior 
Interior Building 
18th & C Street, N.W. ~ 
Washington, D.C. 20240 

The Honorable John S. Herrington 
Secretary 
Department of Energy 
Forrestal Building 
1000 Independem:e Avenue, S.W. 
Washington, o.c. 20585 

·I· 



DOMESTIC POLICY COUNCIL 

June 11, 1987 

STRATOSPHERIC OZONE - BENEFITS AND COSTS 

o Interagency process has been arduous. 

Not all differences in assumptions have been reconciled. 

Purpose is to present "best judgment" on range of estimates 

and assumptions, recognizing that this will not represent 

unanimity among agencies. 

o Concept of economic cost of control actions is relatively 

straightforward. 

Calculate total present discounted value of costs of 

cutting back CFC's and moving to substitutes. 

Costs will be shown as a range reflecting alternative 

assumptions about the growth of demand. 

o Concept of economic benefits much more difficult, because the 

largest benefit, from perspective of U.S. and in terms of 

current knowledge, is the benefit from avoiding a large number 

of skin cancer deaths in the future. 

How to put an economic value on lives saved? 

How to account for the fact that these benefits will accrue 

mostly to future generations? 

We will follow recommendation of the Working Group 

Subcommittee on Benefits and Costs, and report results 

under a range of assumptions selected by the Subcommittee. 



[[[The following two bullets cover major points, but there is not 

enough time for it. What is your preference?]]] 

o Valuation of deaths averted. 

Shorthand way of expressing how much society would be 

willing to pay to reduce the skin cancer risk from ozone 

depletion. 

Estimates based on people's willingness to pay to avoid 

risks -- a market-based concept grounded in empirical data. 

Economists (and the agencies) do not have a consensus 

value. CEA agrees with Working Group Subcommittee on 

Benefits and Costs recommendation to report initial values 

of $2 million and $4 million. 

Should this value be allowed to increase over time as per 

capita income increases? Again, no agreement. 

* Wealthier people (hence future generations) will have 

greater willingness to pay to avoid risks, but 

* We will be making sacrifices for wealthier future 

generations 

No adjustment made for effects of age on willingness to pay 

to avoid risk, hence value of life saved. 

o Discounting of future benefits~ 

Agencies disagree on discount rate to use; we concur with 

Working Group Subcommittee recommendation to report 4% and 

6 ~ 0 • 
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Real rate of return on capital is what future generations 

would use if they could make the decision. 

Using a discount rate higher than the real rate of 

return on capital means placing less weight on well-being 

of our children and grandchildren than we place on our own. 

Using a discount rate lower than the real rate of return on 

capital is like buying an insurance policy against a very 

bad outcome. 

[[[ Resume discussion here. ]]] 

o Comparison of benefits and costs. [See Handout.] 

Benefits of the freeze substantially outweigh the costs. ~ 
r ·n , L 

True in all cases reported. ~ ~ ~ \ 
on average and in almost all cases reported, the benefits 

of the additional 20% reduction exceed the costs. 

--on average and in most cases, the benefits of the 

.,(JM additional 30% reduction exceed the costs. But more 

(j _ ~ -~ formation will be available before that step is taken. 

l'.:f1N\ Benefit and c~ can be updated. 

~~ and the first 20% reduction are considered as 

a single step (as in the Chairman's text), the benefits 

outweigh the costs. 



o Commend EPA on the thoroughness and high standard of its Risk 

Assessment. 

Strongly recommend increase in research budget for 

estimation of health and other effects, in time for the 

scientific, technical, and economic review before the 30% 

cut. 



STEP 

COMPAR~ : BENEFITS 

MARGINAL BENEFITS* 
(billions of dollars) 

Discount Rate 

4% 6% 

AND COSTS 

MARGINAL COSTS** 
(billions of dollars) 

Discount Rate 

4% 6% 

(No action) to (Freeze) $739 $131 $1.6 $3.3 $1.0 $1.4 

(Freeze) to (Freeze +20%) 34 6.4 3.5 - 7.0 2.2 - 3.0 

(Freeze +20%) to (Freeze +50%) 58 11 9.2 - 18.7 5.8 - 8.0 

(No action) to (Freeze +20%) 773 137 5.1 - 10.3 3.2 - 4.4 

*Assumptions for Benefits Calculation: 

(1) Deaths averted and scenarios for "Freeze" and cuts corresond to deaths averted and scenarios for 
health effects estimates. E.g., "Freeze" is a "Protocol Freeze," not a true global freeze, etc. 

(2) Present values of marginal benefits are averaged 
Subcommittee on Benefits and Costs: 
- Value of life initially: 2,000,000-$4,000,000 
- Increase in value of life over time: growth at 

constant. 
- Four different profiles for deaths averted 

V 
over ranges of perameters reported by Working Group 

2% per year; constant at 2% per year; value of life 

(3) Benefits calculated for premature deaths averted only. Benefits for preventing non-fatal skin 
cancers, cateracts, and other economic damages would be additive. 

**Assumptions for Cost Calculations: 

(1) Low end of range: marginal costs grow at .625% per year forever. 

(2) High end of range: marginal costs grow at 2.5% per year forever. 



SENSITIVITY ANALYSIS: Comparison of Benefits and Costs Under Different Assumptions 

Step 

(No Action) to 
(Freeze) 

(Freeze) to 
(Freeze 20%) 

(Freeze+ 20%) to 
(Freeze+ 50%) 

(No Action) to 
(Freeze+ 20%) 

Percent of cases 
in which benefits 
exceed costs 

100% 

78% 

56% 

100% 

Assumptions: Same as previous table. 

Percent of cases 
in which benefits 
approximately 

equal costs 

0% 

3% 

19% 

0% 

Percent of cases 
in which benefits 

are less than costs 

0% 

19% 

25% 

0% 



THE WHITE HOUSE 

WASH I NGTON 

June 12, 1987 

MEMORANDUM FOR THE DOMESTIC POLICY COUNCIL 

FROM: 

SUBJECT: 

RALPH c. BLEDsorlf2,L_~ 
Executive Secretf;;l -

Stratospheric Ozone 

As requested at the June 11 Council meeting, a draft of a decision 
memorandum that will be sent to the President is attached for 
your review. It was prepared following a meeting of a small 
group of Council principals appointed by the Chairman Pro Tempore. 

You are asked to comment on the accuracy and general format of 
the memorandum, and provide your department or agency position on 
the issues for which you have a view. Comments should be 
returned or telephoned to my office, (Room 200 OEOB -- 456-6640), 
no later than noon on Monday, June 15, 1987. If you have any 
questions, please call Vicki Masterman or me at that number. 

We will notify you immediately if there is need for a Domestic 
Policy Council meeting to further discuss this issue. Otherwise, 
the decision memo will be forwarded to the President. 

Attachment 



DRAFT 
THE WHITE HOUSE 

WASHINGTON 

June 12, 1987 

MEMORANDUM FOR THE PRESIDENT 

FROM: THE DOMESTIC POLICY COUNCIL 

SUBJECT: Stratospheric Ozone 

Issue: What guidance should the U.S. delegation be given for the 
next stages of international negotiation of an agreement for 
regulation of chemicals believed capable of future depletion of 
stratospheric ozone? 

Background 

During the 1970's, concerns were expressed in the scientific 
community that continued growth in the use of certain chemicals 
would result in future depletion of stratospheric ozone, which 
some scientists predict would cause such adverse heal th and 
environmental effects as increased skin cancer deaths, cataracts, 
crop damage and aquatic impacts. Others, however, believe that 
some of the scientific assumptions and projections, which extend 
as far as the year 2165, do not accurately account for future 
technological and scientific developments that may occur. 

Most scientists, however, predict that significant ozone depletion 
will occur unless international action is taken to control the 
chemicals at issue, even though there are numerous medical and 
scientific uncertainties about the potential impacts of such 
depletion. Ideally, any freeze or reduction in CFCs should be 
based on reliable scientific evidence that use of CFCs causes 
depletion of stratospheric ozone. While there are differing 
views within the Council on the reliability of the scientific 
evidence available at this time, the irreversibility of CFC 
accumulations and consequent ozone depletion argues for strong 
action to secure some form of international agreement this year, 
with provision for future scientific assessment. 

Concern over these predictions led Congress to add an ozone 
protection section to the Clean Air Act in 1977 and to ban 
aerosols in 1978. Similar actions were taken by other countries. 
Currently, there is strong judicial and congressional pressure 
for action to protect the ozone layer. Both the Senate and the 
House have passed resolutions supporting international negoti­
ations. If an effective international agreement is not reached, 
Congress and the courts are likely to require unilateral domestic 
reductions of the chemicals in question. Such unilateral U.S. 
action would not protect the ozone layer and would likely dis­
advantage American businesses in world markets. 
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The U.S. is currently a party to the 1985 Vienna Convention for 
Protection of the Ozone Layer. Your ratification message to the 
Senate stated that this Convention addresses stratospheric ozone 

· depletion "primarily by providing for international cooperation 
in research and exchange of information ... and could also 
serve as a framework for negotiation of regulatory measures that 
might in the future be considered necessary .... " The U.S. has 
been a leader in the three Convention meetings held thus far to 
develop an international agreement on control of the chemicals in 
question. The U.S. delegation has been guided by a Circular 175 
approved by the State Department. The next meeting is scheduled 
for June 29, 1987 with plans to conclude the negotiations in 
Montreal by September. ,.- / ~\- ) 

In a recent cost benefit analysis done by/c~' CEA the potential 
benefits of taking some actions to protecf l ~ ozone layer were 
found to be much greater than the costs '-. controlling the 
relevant chemicals. For example, a freeze plus a 20-percent 
reduction of emissions of selected chemicals was concluded to be 
clearly economically justified. Further reductions may also be 
economically justified under other scenarios considered, although 
further information and evaluation of these benefits and costs 
would be needed. The chemicals in question are used in the 
production of refrigerators, mobile air-conditioners, computers, 
foam insulation, fire extinguishers, and electronic industry. 
Some of them also have national defense applications. 

Discussion 

The most recent negotiations have produced a Chairman's Text for 
an agreement, which each country has been asked to review prior 
to the June 29 meetings. The Domestic Policy Council met on May 
20 and June 11 to discuss the Chairman's Text, as well as the 
overall negotiations. The Council agreed that we should continue 
with negotiations based on the general framework of the Circular 
175. Several members felt, however, that the delegation should 
be given further specific instructions, which are covered in the 
following issues and options. Your decisions on these are 
requested. 

ISSUE 1 -- FREEZE 

Should the delegation seek a freeze at 1986 levels on production/ 
consumption of all seriously ozone-depleting chemicals (CFCs 11, 
12, 113, 114, 115; Halons 1201 and 1311), to take effect one or 
two years after the protocol entry into force (EIF)? 

Yes No --------- ---------
This proposal is contained in the Chairman's Text and has unanimous 
support of the Council. 
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ISSUE 2 -- SCHEDULED 20% REDUCTION 

Should the delegation agree to a 20% reduction from 1986 levels 
of CFCs 11, 12, 113, 114 and 115, two to four years after EIF, 
following an international review of updated scientific evidence? 

The Council supports this option, but it is divided over the 
following options for how the reductions should be implemented: 

Option 1. The 20% reduction should occur 
regardless of a scientific review. 

This proposal is contained in the current 
Chairman's Text and is supported by ...... . 

Option 2. The 20% reduction should take 
place following a scientific review, unless 
2/3 of the parties vote against. 

This option is supported by ..... . 

Option 3. The 20% reduction should take 
place only if a majority vote in favor, 
following a scientific review. 

This option is supported by ..... . 

ISSUE 3 -- SCHEDULED FURTHER REDUCTIONS 

Should the delegation seek further CFC reductions, more or less 
than 50% cumulative, from 1986 levels? These would occur 8 or 
more years after EIF? 

Option 1. Yes, and such reductions should be 
specified to occur automatically at designated 
points in time. 

This option is supported by ..... . 

Option 2. Yes, and such reductions should 
occur only after further scientific reviews, 
and if a majority of the protocol parties 
vote in favor. 

This is consistent with the Chairman's Text 
and is supported by ..... . 

Option 3. Further reductions should not 
occur unless the parties enter into an 
additional protocol based on scientific 
evidence not now available. 

This option is supported by ..... . 

fr-
5 
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ISSUE 4 -- ENTRY INTO FORCE AND PARTICIPATION 

Ideally, all nations should participate in the protocol for it to 
globally address the ozone depletion problem. Recognizing that 
this is not likely, the Council feels we should nevertheless seek 
maximum participation. 

Should the delegation agree to entry into force of a freeze and 
any future reductions only when a sufficient number of countries 
have signed and ratified the protocol? 

Option 1. Yes, and this determination shoul 1-l.---~✓• 
be made by the U.S. delegation. /. 

This option is supported by ..... 

Option 2. Yes, and determination should be 
according to a formula that takes into 
account population, production, consumption 
and other factors about the parties. 

This option is supported by ..... 

_Option 3. No, but reassess U.S. actions 
after other countries have signed. 

This option is supported by ..... 

ISSUE 5 -- GRACE PERIOD FOR LESSER DEVELOPED COUNTRIES 

To encourage their participation, lesser developed nations should 
be given a grace period up to the year 2000? 

Option 1. Yes 

This option is supported by ..... 

Option 2. No 

This option is supported by ..... 

ISSUE 6 -- LONG RANGE OBJECTIVE 

Should the delegation seek a statement that the ultimate objective 
is to substantially eliminate all potential threats to the 
stratospheric ozone layer from man-made chemicals, as determined 
by regularly scheduled scientific assessments. 

Yes No 

This proposal has unanimous support of the Council. 
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ISSUE 7 -- VOTING 

Should the delegation seek to negotiate a system of voting that 
gives due weight to the significant producing and consuming 
countries? 

Yes No -------- --------
This proposal has unanimous support of the Council. 

ISSUE 8 -- CREDITS FOR PREVIOUS ACTIONS 

Should the delegation seek a system of credits for previous 
emissions reductions, such as the 1978 U.S. ban of non-essential 
aerosols. 

Option 1. Definitely propose such a system. 

This option could provide an advantage to the 
U.S. in meeting any reduction targets, and is 
supported by ..... 

____ 2_;:- Let the deleg~.tio1' d~cide. 
I I / 

I .\ .' I ' • b t1on ·1.x, supported y ..... 

Option 3. Do not propose such a system. In 
previous negotiations, other countries 
objected to this proposal, claiming that we 
are still the largest producer of CFCs. 

This option is supported by ..... 

ISSUE 9 -- MONITORING 

Should the delegation seek strong provisions for monitoring and 
reporting to secure the best possible compliance with the protocol? 

Yes No -------- --------
This proposal has unanimous support of the Council. 

Attachment 

Edwin Meese III 
Chairman Pro Tempore 



CHAIRMAN'S TEXT 

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) 

'l'hird Session 
Geneva, 27-30 April 1987 

Distr. 
RESTRICTED 

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

Original: ENGLISH 

TEXT PREPARED BY A SMALL SUB-WORKING GROUP OF 
HEAD OF DELEGATIONS 

ARTICLE I I: CONTROL MEASURES 

1. 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" Pr6tocol T~he (dbmbin-ed ~nnual:""pr-oouction and imports) 
. ' - . 

(canbined adjusted annual production) of these substances do not exceed their 

1986 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 within (2) years from the entry into force of this 

Protocol (its combined annual production and imports) (its combined adjusted 

annual production) do not exceed the levels of imports in 1986. 

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

of this Protocol levels of substances referred to in paragraph 1 attained in 

accordance with paragraphs 1 and 2 will be reduced by 20 per cent. 

4. Each party shall ensure that within (6) (a), (8) (b) years after the 

e·ntry into force of this Protocol, the 1986 levels of substances referred to 

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

majority of the parties so dee ide, (b) (unless parties by a two-third majority 

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

suer. decision should be taken not later than (2) (4) years after entry into 

force. 
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5. Parties shall decide by (two-third majority) (a majority vote) 

- whether sub=-,tances should be added_ to or removed from the reduction 

schedule 

whether further reductions of 1986 levels should be undertaken (with 

the objective of eventual elimination of these substances). 

These decisions shall be based on the assessments referred to in Ar-ticle III. 

Note: A second paragr;Jj reading as follows has to be added to Article III. 

Beginning 1990,~every four years thereafter)the parties shall review 

the control measures provideo for in Article II. At least one year 

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

scientific experts, with cc:xnposition and terms of reference determined 

by the parties, to ·- review advances ·'"in sc:ientific understanding:.-Qf.. 

modification of the ozone layer, and the potential health, 

environmental and climatic effects of such modification. 


