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TESTIMONY OF THE 
ALLIANCE FOR RESPONSIBLE CFC POLICY 

BEFORE THE 
SUBCOMMITTEE ON SCIENCE, TECHNOLOGY, AND SPACE 

SENATE COMMnTEE ON COMMERCE, SCIENCE, AND TRANSPORTATION 

April 16, 1991 

Good Morning. My name is Kevin Fay, and I am Executive Director of 
the Alliance for Responsible CFC Policy. The Alliance is a coalition of 
CFC and HCFC users and producers in the United States. The Alliance 
has been a strong supporter of the international framework for 
protecting the ozone layer. (See Exhibit I). We have participated in all 
of the negotiating sessions leading to the Montreal Protocol and its 
most recent revisions, and in the development of Title VI of the 
Clean Air Act Amendments of 1990. We appreciate this opportunity 
to appear before your subcommittee to discuss the new data on the 
depletion of the ozone layer and its implications for future action on 
ozone protecting technologies. 

The recent announcement from EPA of new NASA data indicating 
accelerated depletion of the ozone layer over North America is a 
cause for great concern among citizens, industry, and policy officials 
worldwide. The global ozone protection process has been guided by 
significant state of the art scientific analysis. While this issue has 
been at the leading edge of scientific investigation for the last fifteen 
years, it points up the difficulties of developing effective policies in 
response to rapid changes in scientific understanding. ^ 

Despite the new data, the global and domestic policy process is ( fvvC.t A''WAA>>'< Î 

working. The phaseout of CFCs, and the.-reduction--in-.bjjildup of '>,ViO"̂ M f̂̂  • 
atmosghen£_chlo^ It is chlorine 
concentration that has served as the surrogate for measuring our 



response to the ozone depletion concern. With this as our guide, it 
appears that we have reduced the potential peak chlorine 
concentration by more than 50%. 

The response to the new data should not be to discard the policy 
process, but rather to rely on it. The data calls for: 

--continued emphasis on the 
participation and enforcement of the global 
regulatory framework; 

--rapid approval and commercialization 
of substitute compounds and processes, including 
HCFCs and HFCs; 

--aggressive recovery and recycling of 
used CFCs and recognition of the challenges posed 
by the installed equipment base; 

--efforts to accomplish technology 
transfer to developing countries to encourage the 
acceleration of the phaseout among these nations; 
and 

--significant new research efforts 
concerning the effects and potential remediation 
of ozone depletion. 

The Montreal Protocol on Substances that Deplete the Ozone Layer, 
originally signed in September 1987, remains an unprecedented 
agreement for addressing this critical global environmental issue. It 
is a solid regulatory achievement built on a foundation of global 
cooperation and goodwill among governments, industry and 
environmental organizations. It addresses a complex scientific 
objective while balancing the social and economic concerns of the 
developed and less developed nations. 



The 70 signatories to the Protocol represent more than 90% of the 
worldwide CFC production and usage. The treaty is a dynamic 
agreement based on scientific understanding, Jechnological > 
feasibility^) and economics. The amendments adopted to the Protocol 
in London last year showed that the process can and will work. 

1̂' It is apparent that our only hope of ultimately reducing global 
• ^ atmospheric chlorine concentrations is by using this international 

process to ensure that we achieve a 100% participation rate and full 
compliance by all parties. Anything less than 100% participation and 
compliance will lead to a higher peak chlorine level and elevated 
chlorine concentrations (in excess of 2 parts per billion) well beyond 
the year 2100. (See Exhibit II). 

The 1990 amendments to the Protocol, a phaseout of CFCs by the 
year 2000, the addition of other ozone depleting compounds (carbon 
tetrachloride, methyl chloroform, and several small volume CFCs), 
and a resolution concerning the phaseout of compounds with low 
ozone depletion potentials (known as HCFCs), were all guided by 
rigorous scientific and technical analysis. There was also a keen 
awareness among the policymakers that a balance must be struck 
between the rapid phaseout of CFCs, the availability of safe 
substitutes, and the needs of existing installed equipment. It was 
understood that this balance must be struck if we are to have an 
effective global mechanism that encourages the 100% participation 
rate necessary to reduce atmospheric chlorine. 

The new data we are discussing today create a greater sense of 
urgency concerning the effects of ozone depletion, and highlight the 
need for additional effects research and identification of steps for 
potential effects remediation. These new data emphasize the 
continued need for a balanced and effective global process that 
maximizes global participation. 



Our scientific understanding several years ago was sufficient to lead 
U.S. industry to be the first to announce its support for a global 
phaseout of CFCs. We have worked since 1986 with the government, 
the international community, and our colleagues worldwide to assure 
that an effective global mechanism is implemented. 

The industry has also made significant technological progress in 
reducing CFC usage and emissions, in recovering and recycling used 
CFCs, in identifying potential substitute compounds to assist in the 
elimination of the fully-halogenated compounds, and_in^shayj^ 
Xears,̂ off̂ thê normaL ômiTierc.iâ ^̂  
compp.unds_:̂ and_,_technologieŝ . Chemicals, manufactured products, and 
manufacturing processes, are being introduced today which offer the 
hope that we can eliminate CFC compounds from new products and 
processes in relatively short order. 

Market forces have already led some industries, such as food 
packaging, to eliminate CFC usage entirely. Other industries, such as 
electronics _ manufacturers, have substantially curtailed their usage! 

Industry has also worked to implement recovery and recycling 
programs for mobile and stationary air conditioning equipment, 
beginning with the development of necessary industry standards and 
the building of new infrastructures in order to reprocess these 
compounds. In 1989, the Alliance petitioned EPA to establish 
uniform national recycling standards and requirements. 

As a result of the work on new compounds, processes, and recovery 
and recycling, we believe that the market for substitute chemicals 
will be less than half the size of the CFC markets they replace. In 
other words, conservation and replacement with not-in-kind 
substitutes will eliminate over half of the traditional markets. 

All of this work was begun several years ago, long before Clean Air 
Act amendments were adopted or even before the revisions to the 
Montreal Protocol. While the Clean Air Act amendments provide EPA 



with all the necessary authority to regulate (or accelerate) the CFC 
phaseout and the introduction of substitute chemicals, they can do 
little to affect global atmospheric chlorine concentrations that is not 
already being done. 

By our analysis, the Clean Air Act amendments will have the effect of 
Y'^reducing chlorine over and above that which would be achieved by 

the Montreal Protocol (assuming full global compliance) by only 0.1 
ppb, a de minimus amount, over the next several decades. 
Atmospheric chlorine concentrations are currently above 3 ppb. If 
all CFC activity were ceased today, stratospheric chlorine 

I concentrations would still reach approximately 3.5 ppb. We are 
y^^^ projecting that the chlorine concentration will peak at approximately 

^ 3 . 9 ppb. In contrast, the original 1987 Montreal Protocol would have 
vi^{^ ^ w resulted in atmospheric chlorine concentrations in excess of 8 ppb. 

V \ ^ \ 
U.S. usage of CFCs has declined substantially ahead of the schedule 

\ provided by the Protocol or the Clean Air Act. Usage in the first 
Protocol control year was approximately 25% less than that allowed 
by the Protocol. This reduction is due in large part to the industry 
actions described earlier. It is currently expected, assuming EPA's 
rapid approval and acceptance of HFCs and HCFCs, that the transition 
to ozone protecting compounds arid technologies could be virtually , 
complete for most new products"by 1997J - ^ Sc l''>U v'̂  f̂ <^<^ |̂ 

This does not address one issue of major concern to the U.S. economy, 
the existence of a huge installed base of equipment that relies upon 
CFCs for operation. The United States has the highest utilization rate 
for air conditioning and refrigeration equipment in the world. This 
equipment has been valued at more than $135 billion and is owned 
by consumers, small business owners, building owners, and industry. 
It includes: 

--140 million home refrigerators and freezers 
--80,000 large building and industrial chillers 
--90 million mobile air conditioning systems 



--45 million residential and commercial central 
air conditioning systems 

"50 million room air conditioners 
--5-10 million commercial refrigeration units 

None of the identified substitute compounds are "drop-in" substitutes 

for the CFCs used in this existing equipment. It is estimated that 

approximately 216 million pounds of CFCs are used annually to 

service this existing equipment base. Under the current CFC 

reduction schedules for 1997 (the Protocol and the Clean Air Act 

amendments are consistent between 1997-2000), the U.S. is allowed 

only 108 million pounds of virgin production, creating a potential ^.-^/(--yt: 

shortfall of 108 million pounds of essential refrigerant material./' ' 

Absent other technological breakthroughs, CFC shortfalls after 1997 
will result in the early retirement of this equipment or reduced 
operating efficiencies. The latter effect could lead to significantly 
increased energy consumption by this equipment. 

It is expected that some of the shortfall will be made up as a result 

of Ĉ FC recovery and recycleAoperations, and .that-ielrpfitting.?of some 

ejdsdng equipment may be possî ^̂ ^ study by government or 

industry has indicated that this projected shortfall in CFCs can be j i V^-'-' 

eliminated through even the most aggressive recycling efforts. I ^ ^ i / 

Therefore, while it is expected that rnosi._manû ^̂ ^̂  *̂  

products will have ceased to rely on CFCs, careful policy 

consideration must be given to the consumers and owners of existing 

equipment that may remain in service from anywhere from 10 to 40 

years. 

Much has been made of calls among European countries for 

accelerated CFC phaseouts. It should be noted that none of these 

' vJ> ^j>countries relies to the same extent on air conditioning and 

^"^^-(u^^—^reffigeration technology ?as does the United States, nor do they have 

^^^^ the climate conditions that would require such reliance. Also, to our 

\ V , knowledge, the policies adopted by these countries are silent on the 



issue of existing equipment and whether CFCs will be allowed to be |̂  
used for such equipment. 

The sooner EPA signals the acceptance of the substitute compounds ;! 
that have been identified, such as HFCs and HCFCs, the sooner •-'̂ '̂  
manufacturers will be able to broadly commercialize non-CFC reliant 
equipment. This will alleviate some of the pressures expected in the 
latter 1990's and after the year 2000 and the concern for premature 
obsolescence of the existing equipment base. According to a study 
performed for the Department of Energy, a three year delay in 
making the substitute compounds available nearly doubles the 
capital obsolescence costs from $13 billion to $22 billion. 

Substantial retrofit of existing equipment may be possible. However, 
this too will entail substantial investment. One large corporation has 
estimated the cost of its program to retrofit its 476 industrial CFC-
reliant chillers at $90 million. The cost for accomplishing the same 
task for the more than 80,000 industrial chillers in the United States 
would be more than $15 billion. (Even if only one-third of these units 
were converted the cost would still be in excess if $5 billion.) 

In any case, the policy requirement is the same, rapid approval of 
substitute compounds, and identification of the technological needs of 
the installed equipment base. The sooner the substitute compounds 
are commercialized, the smaller the need for CFC production and the 
smaller the base of existing equipment at the end of the CFC 
phaseout schedule. 

Concern has been expressed for the use of HCFC compounds as part of 
the transition out of CFCs, because of their low, but measurable, 
ozone depletion potential. The industry recognizes this concern. U.S. 
industry was the first to acknowledge that HCFCs are "bridging" 
compounds. As a family they are an 85% to 98% improvement over 
CFCs. (See Exhibit III). The Protocol's technology assessment panel 
has determined that commercialization of these compounds is 



essential in order to accomplish the first priority of the Montreal 
Protocol, i.e., the elimination of CFCs. 

HCFCs are not perfect, but they allow the continuation of high 
priority products and services such as refrigeration, air conditioning, 
and energy efficient insulation materials, while offering similar 
consumer and workplace protections characteristic of the CFC 
compounds. HCFCs are treated as a class in the Clean Air Act and in 
the Montreal Protocol. It is already clear that the market has 
identified a preference for the low or no ozone depletion products. 
EPA and policymakers at the international level have recognized the 
essentiality of these compounds and the need to ultimately phase out 
their use as well. Industry is continuing to work with EPA and other 
Protocol parties on the appropriate use of these compounds. 

It is important that EPA speak clearly now so that final \ ^ \\^ ^ 
commercialization decisions can be made by the chemical 1 •4""'^^""' 

I manufacturers and the user industries. Although some of these \ 
ĉompounds are "bridging" compounds, the most recent scientific data* 
•urge that we begin to build this bridge now and continue the search 
for the next generation of chemicals and technologies beyond HCFCs. 
Any delay in hopes of finding a "perfect" solution will only lead to \ 
^dditional..xhlorine-build-up in the atmosphere. . .y 

Reasonable HCFC use will not add to the peak atmospheric chlorine 
levels. If phased out in accordance with the timetables set forth in 
the Clean Air Act, HCFCs will not delay the return to pre-Antarctic 
ozone hole chlorine levels. The phaseout for HCFCs in the Clean Air 
Act, and the resolution adopted as part of the 1990 Protocol 
revisions, are based on sound scientific analysis, as well as the 
practical consideration that some assurance of a reasonable lifetime 
for HCFC technologies is necessary in order to persuade the users to 
shift to these technologies. 

Furthermore, if HCFCs and HFCs are not rapidly commercialized, we 
believe that the task of encouraging a more aggressive phaseout 

8 



policy on the less developed countries and current significant 
Protocol non-signatories will be made virtually impossible. 
Continued CFC use by those nations for the timeframe currently 
allowed by the Protocol will lead to significantly higher atmospheric 
chlorine concentrations for several additional decades. (See Exhibit 
IV). 

HCFCs and HFCs have been more thoroughly tested and scrutinized 
than any chemicals ever proposed for commercialization. The 
concern for exposures to these compounds has been recognized by 
the industry and has led to an unprecedented cooperative research 
effort by the industry and the government on the potential 
toxicological and environmental effects (including global warming 
potential) of these compounds. 

Finally, the new ozone data are cause for great concern from the 
perspective of the possible health and environmental effects, as a 
result of the stratospheric ozone losses. The United States has spent 
in excess of $1 billion on scientific study of the atmosphere, but we 
have spent insignificant sums on researching the potential effects of 
ozone depletion or possible remediation steps. 

EPA Administrator William Reilly has spoken frequently in the last 
year on the need for the Agency to speak clearly and accurately on 
potential environmental risks. While the risks as a result of 
stratospheric ozone losses are potentially significant, it is imperative 
that they be properly characterized in the context of actual scientific 
analysis. To date, the research on the effects of ozone depletion, 
including measurements of ground level ultraviolet radiation, has 
been inadequate. It is imperative that this research now be carried 
out. 

In sum, the new scientific data call not for a change in policy, but for 
the continued aggressive implementation of the international and 
domestic policy frameworks already in place. 



U.S. industry is poised for the rapid commercialization of ozone 
protecting technologies. The development and use of CFC 
substitutes on a worldwide scale is a technological accomplishment 
that is being achieved in an unprecedented brief period of time, 
literally altering technologies in ten years that were originally 
developed over the last 60 years. The global policy process that is 
producing this technological evolution is working better than anyone 
could have anticipated. It is imperative that we continue to rely on 
it to achieve the next crucial steps in the ozone protection process. 

We appreciate the opportunity to participate in this hearing and look 
forward to answering any questions that you may have. 

10 
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ALLIANCE FOR RESPONSIBLE CFC POLICY 
1901 NORTH FORT MYER DRIVE. SUITE 1200 

ARLINGTON. VIRGINIA 22209 
(703) 243-0344 

FAX (703) 243-2874 

POLICY STATEMENT 

BACKGROUND 

The Alliance for Responsible CFC Policy is a coalition of industries in the United 
States that produce chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), and 
hydrofluorocarbons (HFCs), and products and services that rely on these compounds. The 
Alliance was organized in 1980 to ensure that the establishment of reasonable govemment 
policies regarding the fiirther regulation of CFCs and protection of the stratospheric ozone 
layer be pursued on an intemational basis and be based on sound scientific facts. 

Thousands of consumer and industrial products and processes rely on CFCs, 
HCFCs, and HFCs. These compounds have contributed greatiy to the quality of life in the 
United States and around the world because of their unique and beneficial combination of 
functional properties and excellent safety charaaeristics. 

In 1986, the Alliance was the first industry organization to issue a call for an 
inteihational agreement to address the concerns of ozone depletion. By 1987, an 
unprecedented global environmental treaty, the Montreal Protocol on Substances that 
Deplete the Ozone Layer, was signed by 24 countries and the European Economic 
Community. At that time, it required the phaseout of 50% of the 1986 levels of worldwide 
CFC production by 1998. The Alliance welcomed this accord, and endorsed prompt 
Senate and Presidential ratification. The Protocol represented the unprecedented 
cooperation of nations, industries, and environmental organizations in addressing an 
intemational environmental problem. 

Significant scientific research contributed to the basis for the Montreal Protocol. 
Further research, data gathering, and analysis determined in 1988 that chlorine from long-
lived man-made compounds such as CFCs contributes to stratospheric ozone depletion 
over Antarctica, and that chlorine may also play a role in ozone depletion at other latitudes. 
This scientific evidence immediately led industry to seek a total phaseout of worldwide 
CFC production in order to assure that atmospheric chlorine be reduced to the level before 
development of the "Antarctic hole." In 1990 the Alliance supported the strengthening of 
the Protocol to phase out CFCs by 2000 at the Second Meeting of the Parties to the 
Montreal Protocol in London. The revised Protocol has now been ratified by 60 nations 
representing 90% of world CFC production and use. 

U.S. industry is determined to protect the ozone layer by taking precautionary 
measures to control eqiutably total global emissions of substances that deplete it, with the 
ultimate goal of their eliminated production and use based on adequate scientific, technical, 
and economic considerations. A CFC production phaseout by 2000 is generally achievable 
so long as altemative compounds including the HCFCs and the HFCs are proven to be safe 
and effective, and are rapidly made commercially available throughout the world. 



The minimization of peak atmospheric chlorine and the reduction of the chlorine 
concentration to that which existed prior to the appearance of the "Antarctic hole" is a sound 
environmental goal that is achievable only through 100% compliance with the Montreal 
Protocol by developed and developing countries, and prudent use of essential altematives 
such as HCFCs and HFCs. 

A decade after its beginning and three years following the ratification of the 
Montreal Protocol, the Alliance for Responsible CFC Policy continues its mission of 
seeking intemational ozone protection goals that are workable and fair to both developed 
and developing countries. Further missions for the 1990s include the establishment of 
responsible national, state, and local policies concerning the regulation of CFCs, HCFCs, 
and HFCs and protection of the ozone layer, the availability of CFCs before and beyond a 
phaseout for the industries which will rely on them; and the establishment of a smooth and 
orderly transition to safe and effective altemative compounds. 



MISSIONS 

•The Alliance will continue to work within the Montreal Protocol process as the United 
Nations Environment Programme conducts an assessment of the Protocol and considers an 
acceleration of the CFC phaseout and an eventual phaseout of HCFCs. In addition, the 
Alliance will monitor and participate in intemational efforts concerning technology transfer 
and any trade implications that arise from the Protocol's implementation. 

*The Alliance wiU monitor and participate in intemational meetings which address global 
wanning and the implication of CFCs, HCFCs, or HFCs as greenhouse gases. 

•The Alliance will actively monitor and advocate the industry's positions on the federal 
level in Congress, and communicate with members of Congress and their staffs. 
Congressional activity may include the issues of further taxes on ozone-depleting 
substances, acceleration of the CFC or HCFC phaseouts, use restrictions on particular 
industries, or global warming. 

•The Alliance will actively monitor and advocate the industry's positions at the federal 
regulatory agencies. Regulatory activity will include EPA rulemakings to implement 
portions of the Qean Air Act Amendments of 1990 dealing with CFC and HCFC recovery, 
recycling, and reclamation; emission reduction; labeling; and a safe altematives policy. The 
Alliance will continue to coordinate, monitor, and advocate positions on the EPA's review 
of the toxicity of the substitute compounds, clarification of hazardous waste requirements, 
and addition of the altematives on EPA's list of "Volatile Organic Compounds (VOCs) of 
Negligible Photochemical Reactivity That Should Be Exempt From State Implementation 
Plans." 

•The Alliance will actively monitor and advocate the industry's position at the state and 
local level as policymakers in state legislatures, city councils, and regulatory agencies seek 
to implement ozone protection policies that are unnecessary, environmentally insignificant, 
and burdensome to consumers and industry. The Alliance will monitor new legislation and 
ordinances; seek to amend some enacted laws; monitor regulatory activity implementing 
enacted laws, adding the substimtes to the states' lists of VOCs Exempt fi-om State 
Implementation Plans, and creating CFCs or HCFCs as toxic or hazardous. 

•The Alliance will continue to educate and inform policymakers at all levels of government, 
the media, the general public, and relevant industries or trade groups which seek 
information. 

•The Alliance will continue to support the research and development of altemative 
technologies, substimte compounds, reduced emissions, and reduced CFC and HCFC 
usage. 



POSITIONS 

•Intemational stratospheric ozone protection goals must be accomplished cooperatively and 
fairly among the nations of the world through the Montreal Protocol process. The 
participants must woric widun die Protocol's framework to reassess die Protocol taking into 
consideration the most recent and credible scientific, environmental, technical, and 
economic information. 

•Federal legislative and regulatory ozone protection policies should be consistent with the 
Montreal Protocol; consistent widi the intent of Congress in passing the Clean Air Act 
Amendments of 1990; fair and nondiscriminatory to die CFC-, HCFC-, and HFC-related 
industries; technically and economically feasible; environmentally significant; cognizant of 
existing products which rely on CFCs; and free of unnecessary burdens on society, 
including dismptive taxation. 

•Conservation and recovery, recycling, and reclamation of used CFCs and HCFCs are 
responsible and beneficial practices because they limit venting of these compounds to the 
atmosphere, result in reduced production, and provide a mechanism to assure the 
availability of CFCs to service and maintain existing equipment which is designed to 
operate with CFCs beyond a phaseout State and local governments eager to establish Uieir 
own recovery and recycling requirements should adhere to the national uniform 
reqiurements which the U.S. Environmental Protection Agency (EPA) will promulgate and 
which are required by the Clean Air Act to prohibit venting and to mandate recovery and 
recycling of used CFCs and HCFCs. 

•State and local legislative and regulatory ozone protection policies are unnecessary 
because die Montreal Protocol framework, die Clean Air Act Amendments of 1990, and 
industry's progress toward recovery and recycling and implementation of altematives are 
adequate for achieving the goal of protecting the ozone layer and restoring the atmosphere 
to a suitable condition. 

•Policy at all levels of government must recognize the essentiality of HCFCs and HFCs in 
assuring a rapid phaseout of CFCs by developed as well as developing countries widiin die 
Protocol's time frames; and policy must recognize that investment in substitute compounds 
and altemative technologies must not be discouraged or prematurely curtailed before society 
has achieved benefits commensurate with required resources, unless compelling scientific 
reasons justify it 

•Efforts to address global warming and the implication of CFCs, HCFCs, or HFCs as a 
greenhouse gases must be conducted intemationally and be based on sound scientific facts. 
Further scientific research is essential to increase die understanding of human activity on 
global warming. Any policy formulation addressing global warming must take into 
account direct and indirect energy consumption, and overall energy efficiency. 

•Research and development of safe and effective ozone-protecting compounds and 
technologies, and reduction of CFC and HCFC usage and emissions are essential in order 
to protect the stratospheric ozone layer and to achieve the goals of a smooth and orderly 
transition from CFCs. 

•Technology transfer and financial assistance are necessary to encourage the participation 
of the lesser developed comitries in the Protocol process. These must be carried out in a 
manner consistent with free market principles in intemational trade. 
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The large yellow circles ai the top ami right of the figure show the relatively large ozone depleting and 
global warming potentials of the CFCs. The small blue circles at the bottom and left of the figure show the 
significantly reduced potentials of HCFCs and HFCs. The area of circle is proportional to the atmospheric 
lifetime of the compound Note: CFC-11 is the reference compound and hence has an ODP and GWP of 1. 



Alliance for 
Responsible CFC Policy 

1901 N. Ft Myer Dr.. Ste. 1200. Rosslyn, Virginia 22209 June 1990 

REALISTIC POLICIES ON HCFCs NEEDED IN ORDER TO MEET 
GLOBAL OZONE PROTECTION GOALS 

In March 1988, an international 
scientific panel issued the first 
consensus report implicating fully 
halogenated chlorofluorocarbons 
(CFCs) in the depletion of strato­
spheric ozone. The Alliance For 
Responsible CFC Policy, a coalition 
of U.S. industries that use or pro­
duce CFCs and HCFCs, announced 
its support for the revision of the 
Montreal Protocol on Substances 
that Deplete the Ozone Layer to 
achieve the phaseout of CFCs as 
soon as possible, consistent with 
'^e availability of safe acceptable 

bstitutes and assuring the needs 
of existing installed equipment 
(valued in the U.S. alone to be 
worth more than $135 billion). 

Because CFCs have many 
important uses—ranging from food 
preservation and air conditioning 
to energy-efficient insulation and 
medical devices—die Alliance 
has also stressed the need for an 
orderly transition to replacement 
products of less or no ozone deple­
tion potential. 

There are several options that 
joinUy can achieve a timely phase-
out of CFCs. First, recovery and 
reclamation will lower the demand 
for CFCs long term. Second, some 
CFCs will be replaced by "not-in-
kind" materials, such as water-
based systems or hydrocarbons for 
certain cleaning agent applica­
tions. Third, replacement chemi­
cals in the fluorocarbon family 
will be uniquely qualified for such 
key uses as refrigeration, air condi­
tioning, energy saving foam insula-

^H)n oiid specialty cleaning for 
^Kedical or critical electronics. 

These compounds—the hydro­
chlorofluorocarbons (HCFCs) and 

hydrofluorocarbons fHf Cs>— 
perform in a similar manner 
to CFCs and offer dramatically 
improved environmental 
characteristics. 

HCFCs and HFCs are the best 
altematives available to society 
during the next several decades for 
certain uses. The HCFCs have, on 
average, 95 percent less ozone 
depletion potential than today's 
CFCs, and the HFCs have no im­
pact on ozone. Both classes of com­
pounds make minor contribution to 
calculated global warming, but 
much less than that of the CFCs. 

We acknowledge that industry's 
ultimate goal is to develop CFC 
replacements and technologies that 
are energy-efficient, safe in use 
and have no environmental impact. 
At this time, however, no such 
compound or technology has been 
developed for certain key applica­
tions, nor does any appear likely in 
the near future. 

Until such products or technolo­
gies are developed, the HCFCs can 
facilitate a timely CFC phaseout by 
serving as bridging chemicals. 
Because the HCFCs contain small 
but measurable chlorine, the 
Alliance believes that responsible 
intemational policy will include 
realistic provisions for controlling 
these compounds so that pre-
Antarctic "hole" atmospheric 
chlorine levels can be achieved. 
This approach is consistent with 
the goals of the science panel to the 
United Nations Environment 
Programme. 

Prudent policy would support 
the introduction of these altema­
tives and their use in new equip­
ment until at least 2030. Recycle 

Global compliance to a CFC phaseout is 
required in order to minimize atmospheric 
chlorine concentrations and maximize ozone 
protection. A 100 percent global compliance 
would ensure maximum ozone protection, 
but unceriainty of hydrochlorofluorocarbon 
(HCFC) availability via production caps, 
ozone depletion potential (ODP) limits or 
regulations requiring a phaseout of HCFCs 
before the time period 2030 to 2050 will en­
courage noncompliance. 

Chlorofluorocarbons (CFCs) serve many 
needs considered valuable to society. Those 
in developing countries desire to improve 
their standards of living through the use of 
goods currently dependent on CFCs. Tech­
nology assessments show that HCFCs are the 
only safe, viable alternatives for about 
30 percent of CFC demand. 

Continued use of CFCs by countries 
accounting for a small percentage of current 
CFC consumption would lead to an increase 
in chlorine concentrations in the stratosphere 
and a risic of unnecessary ozone depletion 
for decades. Developing countries currently 
account for about 15 percent of CFC 
consumption and, of those, countries 
accounting for about 10 percent of current 
consumption have not signed the Montreal 
Protocol. 

Conversely, scientific analysis indicates 
that a transition from CFCs to HCFCs would 
reduce chlorine concentrations in the strato­
sphere, thus increasing ozone protection. 
An HCFC phaseout over the period 2030 to 
2050 would "repair" the Antarctic ozone 
"hole" at the earliest possible date. 

Continued use of HCFCs beyond 2030 to 
2050. however, could lead to an increase in 
chlorine and prevent "repair" of the Antarc­
tic ozone "hole." Recognition that HCFCs 
are transitional solutions and establishment 
of prudent HCFC phaseout dates is therefore 
encouraged. 



and some new production provides 
HCFCs for servicing the declining 
balance of capital equipment for 
its 1-15 year residual life. (Some 
capital equipment, such as large 
air conditioning and refrigeration 
systems, last more than 30 years.) 

This approach would facilitate a 
timely phaseout of CFCs. It would 
provide the certainty needed by 
industry and consumers to support 
the introduction and use of HCFCs 
for those CFC applications for 
which no environmentally benign 
near-term replacements are fea­
sible. Most important, it would 
allow the use of HCFCs over a 
sufficient period to encourage 
developing countries to phase out 
of CFC production and transition to 
the altemative products. Without 
such an approach, some develop­
ing countries would likely continue 
to produce and/or use CFCs, lead­
ing to increased potential for envi­
ronmental harm. 

To date, U.S. companies have 
invested several hundred million 
dollars in research and capital for 
development of HCFC, HFC, and 
other ozone protecting technolo­
gies. The total for U.S. producers 
could reach $2 to S3 billion over 
the next decade. Much larger 
investments will be necessary by 
the industries which currentiy use 
CFCs to produce industrial and 
consumer durable goods. 

Premature unilateral national 
regulations by a major nation in 
altematives development could 
create continued uncertainty about 
the status of the HCFCs, thus de­
terring marketplace acceptance 
and adoption. 

The Alliance For Responsible 
CFC Policy strongly supports global 
action through the Montreal Proto­
col that would include provisions 
for a complete CFC phaseout in de­
veloped countries by the year 2000 
(2010 in developing countries) and 
controls on HCFCs that would al­
low their use as transitional com­
pounds at least until the period 
between 2030-2050. 

INTRODUCTION 
United States industry strongly 

advocates strengthening the 
Montreal Protocol to completely 

eliminate the production of fully 
halogenated chlorofluorocarbons 
(CFCs). However, the phaseout must 
occur in concert with an orderly 
transition to altemative products, 
particularly the hydrochlorofluoro­
carbons (HCFCs) and hydrofluoro­
carbons (HFCs) to minimize disrup­
tions to society. 

HCFCs and HFCs. which are 
necessary to achieve a safe, orderly 
global phaseout of CFCs, should not 
be regulated over the period of a 
normal product life cycle (30—40 
years for these chemicals and capital 
equipment that uses them). Regula­
tion of these compounds will 
increase uncertainty among produc­
ers and users and could delay or 
stop necessary investment. Near-
term production and use regulations 
will likely lead to prolonged use of 
CFCs, resulting in increased chlorine 
concentrations in the atmosphere 
and increased probability of damage 
to the ozone layer. 

As little as 1% noncompliance to a 
CFC phaseout in high growth LDC 
(less developed countries') econo­
mies contributes more total chlorine 
emissions than would occur from 
ten years of HCFC use by the entire 
world. For this reason we believe 
HCFCs must be in the world's alter­
native plans for sufficient time to 
assure that LDCs do not postpone 
CFC phaseout while waiting for 
solutions that have no environ­
mental impact but may be available 
only in the distant future. 

Since HCFCs contain chlorine 
and can contribute low, but measur­
able, amounts of chlorine to the 
ozone layer, some policymakers and 
environmentalists have been reluc­
tant to support the introduction of 
HCFC altematives without restric­
tions. They fear that unlimited, 
continued growth in the emissions 
of these compounds could eventu­
ally lead to increases in atmospheric 
chlorine. 

Thus an approach is required that 
will encourage a series of invest­
ments over the next two decades for 
the transition from CFCs to HCFCs 
and at the same time prevent unlim­
ited growth in the use of HCFCs. 
Time certain dates for the phaseout 
of HCFCs that allow a normal prod­
uct life cycle beyond the transition 
period satisfy this requirement. It 

would provide the regulatory 
certainty needed to encourage 
development of HCFCs and would 
also ensure that the search for "non-
chlorine" options continues. 

Time certain phaseout dates in 
the time period 2030-2050 for 
HCFCs could provide the regulatory 
certainty to minimize atmospheric 
chlorine throughout the next cen­
tury. Specific phaseout dates within 
this time period can allow for 
differing atmospheric lifetimes for 
HCFCs and appropriate time lags for 
developing countries. 

CFC PHASEOUT REQUIRED 
The discovery of the Antarctic 

ozone "hole" in 1985 and the role 
that chlorine plays in the develop­
ment of this localized, seasonal 
ozone depletion, has undermined 
confidence in the calculations of 
ozone changes that might result from 
continued use of CFCs. 

A conservative approach to 
projecting potential effects involves 
examining future chlorine concen­
trations in the atmosphere under 
various assumptions of emissions of 
chlorine-containing compounds. An 
approach that minimizes chlorine 
concentrations and still meets 
societal needs provides the optimum 
solution. 

Using this approach, the items of 
most concern from an ozone protec­
tion standpoint are the long-lived, 
fully halogenated compounds— 
CFCs and carbon tetrachloride. 
Current scientific information 
indicates that most, if not all, of the 
chlorine content of these com­
pounds is transported to the strato­
sphere where it has the potential to 
destroy ozone. Furthermore, these 
compounds remain in the atmo­
sphere for about 100 years, pro­
viding a significant background 
chlorine concentration. 

An 85 percent reduction in global 
CFC emissions from 1986 levels is 
necessary just to maintain current 
atmospheric levels of chlorine from 
these compounds. If the goal is to 
reduce, rather than stabilize, chlo­
rine concentrations in the atmo­
sphere, the overall reduction in 
global CFC emissions must be much 
greater that 85 percent. 



U.S. industry believes CFC emis­
sions should be reduced by more 
•*»an 95 percent worldwide to ensure 

otection of the ozone layer. The 
united States has announced its 
policy to support a phaseout of CFCs 
and Halons by the year 2000 pro­
vided that safe substitutes are 
available. 

SA-nSFYING CFC 
DEMAND IN THE YEAR 2000 

The research of U.S. industries 
and others has identified HCFCs and 
HFCs as the leading candidates to 
meet societal needs and protect the 
environment. 

The Technology Review Assess­
ment Panel Report sponsored by 
UNEP and presented in August, 
1989, at Nairobi, Kenya, concluded 
that HCFCs and HFCs now being 
developed must be commercially 
available if the phaseout of CFCs 
in developed countries is to be 
accomplished by the year 2000. 

Industry analysis has been per­
formed on the potential for satisfy­
ing demand for goods and services 

ovided by CFCs, assuming full 
mpliance to a CFC phaseout 

by the year 2000 in developed 
countries. 

Figiue 1 shows the results based 
on a global market model and 
current infonnation on altematives 
to CFCs. About 30 percent of the 
demand could be met through im­
proved conservation practices, 
including better maintenance of 
refrigeration and air conditioning 
systems, recovery and recycle during 
servicing of equipment and recovery 
and recycle of material used for 
cleaning applications. These prac­
tices are currently being implemen­
ted for CFCs and it is likely that they 
would be continued for the new com­
pounds. Conservation actually de­
creases overall demand; hence, that 
part of the pie is shown removed. 

Non-fluorocarbon altematives 
could meet another 30 percent of the 
demand. Most of the aerosol propel-
lant uses (about 20 percent of global 
CFC use in 1988) will probably be 
""inverted to non-fluorocarbon 

jmatives as they were in the U.S. 
.aring the late 1970s. Several 

cleaning agent and blowing agent 

Industry Estimate of How CFC Demand 
Could Be Satisfied in Year 2000 

Conservation 

HCFC 
30% 

Fluorocarbon 

Figure 1. About 60% of future demand can be met through increased consen/a-
tion measures (practices which actually decrease overall demand for new produc­
tion) and use of non-fluorocarbon alternatives. The only viable options for meeting 
the remaining 40 percent of demand for essential societal needs in the year 2000 
are HCFCs and HFCs. 

applications also will be converted 
to altematives outside the fluorocar­
bon family. 

Based on current data, the only 
viable options for meeting the 
remaining demands for essential 
societal needs are HCFCs and HFCs. 

About 10 percent of these de­
mands, primarily in refrigeration 
applications, could be met through 
the use of HFCs. Because HFCs do 
not contain chlorine, their vapor 
pressures are generally higher and 
their solubility properties generally 
lower than CFCs. These two charac­
teristics limit their use for many 
applications. HCFCs could meet the 
remaining 30 percent of demand, 
primarily in the areas of refrigeration 
and air conditioning, energy-effi­
cient insulating foams and cleaning 
of critical electronic and medical 
components. 

HCFCs WILL REDUCE 
ATMOSPHERIC CHLORINE 
LEVELS 

HFCs do not contain chlorine, the 
compound believed to contribute to 
the formation of the Antarctic ozone 
hole. In HCFCs, the addition of 
hydrogen (H) to the CFC structure 
allows the removal of virtually all 
chlorine in the lower atmosphere 

before it can reach the ozone layer. 
Because the chlorine is dissipated at 
lower altitudes, the HCFCs have 
relatively short atmospheric life­
times—from 2 to 20 years—and only 
a small fraction (2 to 15 percent) of 
their chlorine is transported to the 
ozone layer. 

The timing of CFC emission 
reductions is important because 
CFCs have long atmospheric life­
times (60 to 400 years) and because 
continued emissions would increase 
the background concentration of 
these long-lived chlorine-containing 
compounds. The introduction of 
HCFC and HFC substitutes is a 
critical factor in the timing of CFC 
phaseout and the resultant peak 
atmospheric chlorine levels. 

Figure 2 (next page) shows results 
of a sensitivity analysis provided to 
UNEP by Drs. R. T. Watson and M. J. 
Prather of the U.S. National Aero­
nautics and Space Administration. 
They assume a phaseout of all man-
made chlorine compounds with 
lifetimes longer than one year in the 
year 2000 and a wide range of HCFC 
substitution scenarios starting in 
2000. Use of HCFCs is assumed to 
stop suddenly in 2030. 

The sensitivity analysis shows 
three important factors that must be 
considered in formulating policy to 



assure protection of the ozone layer: 
• The peak chlorine concentrations 

are controlled primarily by the 
rate of transition away from CFCs. 

• Replacing CFCs widi HCFCs 
leads to reductions in chlorine 
concentrations. 

• Use of HCFCs does not affect the 
time required to return to chlorine 
concentrations that existed before 
the Antarctic ozone "hole" if 
HCFC use is stopped during the 
2030-2050 timeframe. The time 
required to return to these chlo­
rine concentrations is determined 
primarily by the rate of transition 
away from CFCs. 
Because of the threat of near-term 

regulation of HCFCs, less than 10 
percent of the needed capacity to 
transition away from CFCs is avail­
able or announced as under con­
struction; hence, CFC phaseout is 
threatened. Thus, policy should be 
formulated to encourage the rapid 
development of HCFCs and the 
goods and services that use them in 
order to minimize the peak chlorine 
concentration and the time required 
to return to chlorine levels that 
existed before the Antarctit: ozone 
"hole". However, growth in the use 
of HCFCs beyond the period 2030-
2050 could lead to increases in 
chlorine concentrations. 

GLOBAL COMPLL\NCE 
REQUIRES HCFCs AND HFCs 

Policies that discourage the rapid 
development and use of HCFCs will 
slow the transition away from CFCs 
and discourage global compliance to 
a CFC phaseout. Developed coun­
tries would need to use CFCs for a 
longer period to continue to meet 
current needs. Countries striving to 
develop their economies and to 
improve their standard of living 
through the use of goods and ser­
vices currently using CFCs (refrig­
eration is an example) will be 
reluctant to participate in a CFC 
phaseout if viable altematives are 
not available. Prolonged use of CFCs 
would result in increased chlorine 
concentrations. However, if viable, 
cost-effective HCFC and HFC alter­
natives are widely available, CFC 
use will be minimized. 

Environmental Goals Can Be Met 
Through Use of HCFCs 
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Figure 2. Analysis presented by Drs. Watson and Prettier at ttie Nairobi, Kenya. UNEP meeting (September 
1989). It assumes a total phaseout of CFCs. HCFC-22, carbon tetrachloride and mettiylchlorolorm in ttie year 
2000. Ttie baseline decline of CFCs ia shown along with two "bracketing' HCFC substitution scenarios. The 
upper t)and assumes use and emissions of 1.8 billion kgs/yr of a compound that has a IS year lifetime and 
contains one chlorine atom. The lower band assumes 4S0 million kgs/yr ol a compound that has a 6 year 
lifetime and contains one chlorine atom. Current CFC use is about 1 billion kgs/yr. The analysis assumes 
100% worid compliance and HCFC phaseout in 2030. Pre-Antarctic 'hole' levels (2 ppb) are reached in 
approximately 2075 in all cases. 

Figure 3 also shows the results of 
an analysis of chlorine levels with 
the most likely substitution levels of 
HCFCs and HFCs (from Figure 1) for 
CFCs plus continued use of HCFCs 
in current applications. The analysis 
assumes phaseout of CFCs in the 
developed countries by 2000 and 
phaseout of HCFCs between 2030 
and 2050. Recycle and some new 
production provides HCFCs for 
servicing the declining balance of 

capital equipment for its 1-15 year 
residual life. Even with higher 
growth rates in developing coun­
tries, atmospheric chlorine levels 
continuously decrease to pre-
Antarctic "hole" levels. Such a 
scenario requires 100 percent world 
compliance and has a high probabil­
ity of success if there are HCFC alter­
natives available. Consistent with 
the analysis of Drs. Watson and 
Prather, this analysis shows that 

Use of HCFCs Over Normal Product 
Life Cycle Will Minimize Chlorine 

a ppb) 

Figure X Acceptance ol cost-eltective altematives including HCFCs and HFCs will encourage global accep­
tance ol a CFC phaseout and minimize atmospheric chlorine. A curve for chtorine levels ttiat assumes 100% 
world compliance to the present Montreal Protocol (50% CFC phasedown by mid-1998 is shown). No growth 
in methylchloroform emissions is assumed. A curve tor phaseout consistent with ttie Prather/Watson analysis 
in Figure 1 is also shown. The curve contains industry estimates of HCFC substitution rates and assumes that 
HCFCs are phased out between 2030-2050. In addition, current uses of HCFC-22 are included in the analy­
sis. A ten year delay in CFC and HCFC phaseout dates is assumed lor developing countries. 



delay the time for atmospheric 
chlorine levels to decrease to a goal 
value. 

However, establishment of time 
certain phaseout dates for HCFCs 
could help resolve such uncertain­
ties that surround their introduction. 
Such dates, if supported worldwide 
and included in the Protocol, would 
offer the following advantages: 
• Removes uncertainties for indus­

tries that are poised for large 
investments in both HCFC pro­
duction and equipment that uses 
HCFCs, provided that normal 
product lifecycles are built in to 
the phaseout dates that allow rea­
sonable returns at reasonable 
prices on those investments. 

• Provides assurances that chlorine 
emissions from HCFCs will be 
limited. 

• Provides incentive for continued 
development efforts of "ideal" 
non-chlorine alternatives and 
allows for normal product evolu­
tion from research to develop­
ment to commercialization. 

• Provides certainty for all nations 
in HCFC product lifetimes and 
thus provides incentive for world 
Protocol compliance. 

• Provides impetus for most rapid 
worldwide phaseout schedule 
for CFCs. 

• Minimizes peak atmospheric 
chlorine levels, minimizes the 
time at elevated chlorine levels 
and minimizes the time for 
disappearance of the Antarctic 
ozone "hole". 
Time certain phaseout dates for 

HCFCs must be given careful consid­
eration. The following criteria must 
be considered: 
• The best available scientific 

information should form the basis 
for any phaseout policy. 

• The phaseout dates must recog­
nize that a series of investments 
must be made over the next 1-2 
decades to assure sufficient 
chemical and end-product supply 
investments are made to not only 
phaseout today's CFC but to meet 
the growing demand, primarily in 
LDCs, for goods and services 
using these materials. Phaseout 
dates must provide normal 
product lifetimes for all these 
investments. 

• The phaseout date must be 
sufficiently distant from the 
required phaseout date for CFCs, 
particularly in developing coun­
tries, so that these countries will 
not simply continue to use CFCs 
until the "perfect" solution is 
offered. It is likely that the devel­
oping world will not be switching 

completely to HCFCs until 2010 
primarily because product availa­
bility and technical resources will 
be committed to achieving the 
2000 mandated phaseout in the 
developed world. 

• Countries that are considered 
less developed (LDCs) at that time 
can be given special allowances 
in accomplishing the HCFC 
phaseout, similar to the special 
provisions allowed for use of 
CFCs in LDCs in the present 
Protocol. 

Phaseout dates between 2030 and 
2050 for HCFCs would meet each of 
these criteria. In addition, these 
phaseout dates would allow atmo­
spheric chlorine levels to decrease to 
pre-Antarctic "hole" levels (2 ppb) at 
the same time now projected in the 
Watson and Prather analysis due to 
the baseline decay of CFCs coupled 
with the rapid elimination of chlo­
rine from HCFCs. 

Thus HCFC phaseout dates will 
minimize the short-term atmo­
spheric chlorine peak, decrease and 
minimize the atmospheric chlorine 
in the next several decades by 
providing incentives for a rapid 
transition and world compliance, 
and produce no long-term HCFC 
contributions to chlorine levels. 

SUMMARY 
HCFCs and HFCs provide the 

balance in meeting essential societal 
needs while protecting the environ­
ment. If a transition away from CFCs 
is to be completed by the year 2000 
in the developed nations and by 
2010 in developing countries, major 
investment decisions by both the 
producers and users of alternatives 
must be made now and over the next 
20 years. 

Uncertainty about availability of 
HCFC and HFC altematives delays 
commitments by producers of goods 
currently dependent on CFCs. 
Companies must know what alterna­
tives will be available before com­

mitting major investment to the 
research and development necessary 
to use the new compounds in their 
goods. 

Regulation or potential regulation 
of the HCFC and HFC alternatives 
that attempts to cap growth, volume 
or ozone depletion potential will 
delay or prohibit investments and 
the transition away from CFCs. 
Policymakers need to provide clear 
and prompt signals to industry and 
the consumer. HCFC and HFCs were 
determined by UNEP to be an 
essential component to achieve a 
safe, rapid transition away from 
CFCs. Premature regulation of these 
compounds may force industry to 

focus its resources elsewhere, 
delaying the introduction of com­
pounds and technologies that will 
preserve the ozone layer. Such a 
delay will probably mean continued 
use of CFCs especially in those 
nations that have limited resources 
to invest in frequently changing 
technologies. 

Inclusion of appropriate time 
certain HCFC phaseout dates into 
the Protocol should be considered as 
an environmentally acceptable 
method of providing the necessary 
certainty to industry that will spur 
the introduction of HCFC alterna­
tives and minimize long-term 
chlorine levels. 
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Figure 4. Early or pre-2030 phaseout ol HCFCs by devekiped nations may encourage noncompliance to a 
CFC phaseout by developing nations. Such action would contribute increasing amounts ol tong-lived 
chtorine that wouU not te purged Irom ttie atmosphere lor anottier century. The etiect of delay in a CFC 
phaseout by LDCs can be estimated by drawing a line parallel to the declining section of curve B Irom tlie 
point on the increasing section ol curve Bat the assumed phaseout date. Even if LDCs only delayed their 
phaseout until 2015 the increase in king-lived chtorine would assure persistence ot the Antarctic 'hole' weH 
into the 22nd century. 

transition from CFCs to HCFCs with 
time certain HCFC phaseout dates 
minimizes atmospheric chlorine. 

.Acceptance of cost-effective 
altematives including HCFCs and 
TCs will encourage global accep-
nce of a CFC phaseout and mini­

mize atmospheric chlorine. 
Figure 4 shows an analysis of one 

probable effect if HCFCs are not 
available over a normal product life 
cycle. As shown in Figure 5, regula­
tions requiring an early HCFC 
phaseout would create a global 
shortage of HCFCs, encouraging 
continued use of CFCs by some 
developing countries. The continued 
use of CFCs to meet growing de­
mands in developing coimtries can 
dramatically increase atmospheric 
chlorine concentrations, even if a 
total phaseout of all chlorine-
containing compounds was accom­
plished in developed countries by 
the year 2000. This noncompliance 
scenario is compared to chlorine 
levels with 100% compliance to the 
present Montreal Protocol. 

The demand for CFCs in develop­
ing countries is projected to grow at 
three to four times the rate in devel­
oped countries (2.5 percent com-
ounded growth in developed 
untries is assumed). Those larger 
owth rates are used in this analy­

sis. Ultimately, the compliance of 
developing countries to a CFC 

phaseout will be the critical factor in 
limiting atmospheric chlorine. 
Stringent regulations on altematives 
could increase the probabilities of 
noncompliance and thus could 
actually result in increases to atmo­
spheric chlorine. The availability of' 
HCFC alternatives will reduce the 
risk of this unintended result. 

RAPID INTRODUCTION OF 
HCFC AND HFC SUBSTITUTES 

To achieve a smooth transition 
within the next ten years, industry 
must begin now to make major 
capital investments. The total for 
producers could reach $4 to $6 
billion over the next decade. Much 
larger investments will be necessary 
by the industries which currently 
use CFCs to produce industrial and 
consumer durable goods. 

The CFC producing and using 
industries need prompt and clear 
encouragement from policymakers 
to develop the HCFCs and HFCs that 
can accomplish a timely transition 
away from CFCs. 

With the suppori of national and 
intemational policymakers and 
continued promising results from 
toxicity tests, investments by indus­
try can be made so the transition to 
HCFC and HFC alternatives can be 
virtually completed by the year 2000 
in developed nations and by 2010 in 

developing nations. However, if 
policymakers view HCFCs and HFCs 
as short-term solutions providing 
only marginal benefits, industry 
would have difficulty justifying the 
significant additional resources that 
will be needed to develop and 
commercialize these compounds. To 
achieve a timely, orderly transition, 
the following are essential: 
• Commitment of capital for facili­

ties to produce commercial 
quantities of the HCFC and HFC 
altematives. Construction of new 
facilities can take 3-5 years. 

• Commitment of resources by 
manufacturers of goods, such as 
refrigeration equipment, insulat­
ing foams and cleaning processes, 
to develop the necessary technol­
ogy to use HCFCs and HFCs. 

• Commitment of capital for facili­
ties to commercially produce 
goods using HCFCs and HFCs. 
Uncertainty regarding the ac­

ceptability of HCFCs and HFCs will 
slow each step. Decisions by poli­
cymakers will determine the transi­
tion time. If these altemative 
compounds are not regarded as 
solutions over the period of a normal 
product life cycle (30-40 years) with 
provisions for continued service of 
long-lived equipment, we believe 
their development will be slowed or 
stopped. 

Regulation, or the threat of reg­
ulation, also sends a strong message 
to developing countries that HCFCs 
and/or HFCs are not considered 
acceptable solutions. To avoid a 
second transition before full value 
of HCFCs was attained, the develop­
ing countries could decide not to 
consider adopting HCFC alternatives 
at the outset but continue to use 
CFCs until the ultimate nonchlorine 
solutions are made available to 
them. 

TIME CERTAIN PHASEOUT 
DATE FOR HCFCs 

Some policymakers and environ­
mentalists are reluctant to fully 
support the introduction of HCFCs 
since they result in emissions of 
chlorine to the atmosphere. Unre­
stricted worldwide growth could 
eventually lead to the growth of 
atmospheric chlorine levels and can 



Pre-2030 HCFC Phaseout Would Encourage 
Continued Use of CFCs 

(millions of pounds) 
5000 

4000 

0) 

I 3000 
o 
> 
O 
O 2000 
I 

1000 

Q. -'-
— i n 
(0 o 

Demand with 
CFC Phaseout 

Production 
Capacity 
Increases 
Incrementally 

Unsatisfied Demand 
That Might Be Met 
By Continued Use 
of CFCs 

J L J L 
1990 2000 2010 2020 2030 

0 
1990 

CFC Demand 

Demand Grows Faster in LDCs 
(Less Developed Countries) 

I I LDCs Participating 

H LDCs not Participating 

Developed nations participating 

Most of Population Is in 
Non-Participating Countries 

2030 
HCFC Demand 

1990 
Population 

2030 
Population 

Figure 5. Regulations requiring an eariy HCFC phaseout would encourage continued use of CFCs. The pie charts show the dis­
tribution of CFC demand and population among less developed countries (LDCs) participating and not participating in the Montreal 
Protocol and developed countries participating. Currently, countries representing about 90% of CFC demand but only about 35% of 
population have signed the protocol. With rapidly growing demand and population, those LDCs that have not yet signed the protocol 
could represent 35% of demand for HCFCs and 70% of the world's population by 2030. If LDCs believe HCFCs will not be available 
or that a non-chlorine solution wilt be fully commercial in advance of 2015, they may opt to continue to use CFCs. The graph shows 
that a 2015 HCFC phaseout would create an HCFC shortage and encourage CFC use. The bold line shows projected global demand 
for HCFCs with a CFC phaseout The stairstep shows that capacity to produce HCFCs would be increased about every five years to 
meet current projected market demand. If regulations require a 2015 HCFC phaseout, producers are unlikely to commit capital for 
new plants after about 2000, since about 15 years would be required to recover the investment This would lead to a shortage of 
HCFC supply by as eariy as 2010. 
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THE ALLIANCE FOR RESPONSIBLE CFC POLICY ts A U.S. coALmoN OF COMPANIES AND 

TRADE ASSOCIATIONS REPRESEr̂ TINC COMPANIES THAT USE OR PRODUCE C F C s . T H E ALLIANCE IS 

KEY SUPPORTER OF THE "MONTREAL PROTOCOL O N SUBSTANCES THAT DEPLETE THE OzONE L A Y E R . 
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nancan Pamlaum liuti iuta 

jnancan Sociaiy (or Hospital 
Cantar Panonnal 

Amarican Standard Inc. 
Amarican Supply Auociation 
Amasbury Induitnas 
Amoco Foam Pnduct i Company 
AncQ Insulationa. Inc. 
Aodaraon Broa. Rafrigaratioo 

Sarvica. Inc. 
Aodraw K. .^^orTi• ft Ai«ociai«*. Inc. 
Andy' i Rafrigaratioo and 

Atr Conditioning 
Anacoti Cbamicai Industriaa. Inc. 
Arizona Rafrigaration Supplia*. Inc. 
Artay Equipmani Corporauon 
Amw-Riaco. Inc. 
Ashland Cbamicai Company 
Aaaociatad Supply Co.. Inc. 
Asaociation of Homa Applianca 

Manulaciurara 
Alocbam 
Autiioruad Supply Corp. 
Automatic Switch Co. 
BftH Pizza Company. Inc. 
BftH Urathaoa Syttami. Inc. 
B. F. Goodrich Chamical Croup 
Baksr Bra . . Inc. 
Bally Caaa ft Coolar. Inc. 
Bard Manulaaunng Co. 
Baiic Induamat. Inc. 
Ballway Haating ft Air Conditioning 
Bav«ngt-Air (Tannatics. Inc.) 
Blua M-A Unit of Caoaral Signal 
Boha Haat Trusfar 
Bon Air Sarvica Company. Inc. 
Booth Rafrigaraiton 
Bramac Corporation 
Braiuon Ultrmionic Corp. 
Briitol Corapraaaort 
Burka Enginaanng Co. 
Bunon Plating Co. 
Burton-Dljiia Corporation 
Butlar Rafngarauoo Co. 
Cahill Sarvica. Inc 
California Cooling Supply Company 
Capttol Rafrigaration Company, Inc. 
Carnation Company 
Camar Corporation 

tuady Supply Co.. inc. 
loiax Corporation 

antral Coating Company, inc. 
v>niral Ohio Haaiing ft 

Air Conditioning 
Catylkia Industhai. Inc. 
Chaaa Supply Company 
Chanucal Manufacturtn Association 

Oiamical Packaftinf Corp 
Chemical Spacialiiaa Manufacturer* 

Association 
Chamtach Roofing ft Insulation 

SysKtms. Inc. 
Chatabrough-Pond s Inc. 
Circia Arrow Uralhana Sytiams. Inc. 
• ima ia Enginaaring. Inc. 
Qinion Chamical Company 
Coatmg Spacialisls. Inc 
Columbia Books. Inc. 
Commarcial Dlitnbuling Co. 
Commarcial Rafn|aration 
Coniinanial RaMarch Corporatkon 
Copaland Corporation 
Comahus Company 
Craaiiva Urathanai. Inc. 
Cnscant Manufacturing Company 
Craat Systams. Inc 
Crown Rafngaraiton Supply Co. 
OK EJiginaanng. Inc. 
DUTKO and Asaociatas 
Dairy ft Food Industry Supply 
Davidson Rubbar Division 
Davidson Supply Company 
Day Supply Companv 
Dannif Supply Company 
Dashlar Machanical Con.. Inc. 
Discount Insulation and RooHng 
DIsinbuton. Inc of Colorado 
Dolco Packaging Corporalion 
Domasiic Salai Corporation 
Douglas Barrels. Inc. 
Dow Chamical U S A. 
Duncan Supply Company, Inc. 
Dunham-Busb. Inc. 
Dyplast, Inc. 

E. I. du Pom da Namoun snd Company 
EFR] 
Ebco Manufacturing 
Eggan Company 
Ell lott-Will tanu Company, Inc. 
Elliott Co. of Indianapolis. Inc. 
Emarion Elactnc Company 
En-Tach. Inc 
Enginaanng and Rafrigaraiion. Inc. 
F. E- Wirui t l Company 
F H. Langsankamp Co.. Inc. 
Falcon Safaiy ProducU. Inc. 
Fallak Chamical Company 
Fivtuicraft, Inc. 
Flax-O-Lsion. Inc. 
Flick Supply Company 
Florida Containan. Inc. 
Fluid Packaging Company. Inc. 
Foam Applications. Inc. 
Foam Eniarprlsai. Inc. 
Foam Insulation Contractors 
Foam Syiiams Co. 
Foamsaal. Inc. 
Follalt Corp 
Fomo Products. Inc. 
Food Markaiiag Insiituta 
Forma Sciantiflc-Dlv. of Mallickrodl. Inc. 
Fan Howard Papar Company 
Fox Applianca Paru of Augusta 
Fox Sarvica Co.. Inc. 
Fra»-Air Cosuicting 
Fraa-FIow Packaging Corp. 
Fraaman Chamical Corporation 
Frigoacaadia 
GftO Tharmal Supply Company 
G. B. H. Fabricating ft Packaging, Inc. 
CTE Products Corporation 
Cabrial Mtnulacturing Companv. Inc. 
Galilao Elaciro Optics Corporation 
Ganaar. Inc 
Gas Applianca Manufacturers 

Auociation. Inc. 
Cabauftr Chamical Company 
Galdbach Rafalgaralor Co.. Inc. 
Ooaral Elactnc Company 
Ganaral Haating ft Cooling 
Canaral Moton 
Ganaral Radio ft Elactnnici Co. 
Ganaral Rafrigaration Supply Company, Inc. 
Ganasaa Rafngantion 
Gaopak Corporation 
Gilbart Foam Insulation Co.. Inc. 
Cilman Corporation 
Glas-Oafl. Inc 
Goattl Air Conditioning. Inc. 
Graat Lakai Chamical Corp. 
Great Lakas Sysianu, Inc. 
Graanbarg Supply Company, Inc. 
Crocary Manufacturars of Amanca 
Gusmar Corporation 
H C. Duka ft Son. Inc. 
H. H. Robartaon Companv 

H. M. Swaany Company 
Hacknay Bros. Body Co. 
Halocarten Pmducti Corporation 
Halsay Supply Co.. Inc. 
Halstaad/Nomaco 
Harold Elactnc Co. 
Harris Enviranmtntal Sysianu. Inc. 
Hams-Taaiar Suparmarkais 
Harry Altar Company 
Hart ft Coolay 
Haallh Industry Manufacturars Association 
Harculas Manufacturing Company 
Hlghsida Chamicals 
Hill Rafngaraiion Corp. 
Hill and Knowlion 
Hinshaw Supply Company 
Hoban Corporation 
HornwI. Inc 

Hoaiar Rafngaraiion Supply. Inc. 
Howard/McOay Rafngarator Company, Inc. 
Huuman Rafrigaraior Corporation 
Hvail Hotals Corporation 
IBM Corp. 
IC1 Amancaa 
IPS Sarvicaa Incorporaiad 
ITT Contlnanial Baking Company 
ITT Talacommunicationa 
Ig-Lo Products 
Igloo Corporalion 
Ikon. Inc. 
Illinois Supply Company 
Impanal Govita. Inc. 
Impro. Inc. 
Inaaco Incorporatad 
Indapandant Rafrig Supply. Inc. 
Industrial Coatings. Inc 
Industrial Hydrocarbons. Inc. 
Indusinal Papar Dixthbutors 
Insco Distributing 
Insopon Industnas. Inc. 
Insta-Foam Producu. Inc. 
Instituta of Haating ft Air Conditioning 

Indus in aa 
Insulatad Roofing Coniractor-Div. 

of Urwhana-Kaniuckiana, Inc. 
Insuldack Corporation 
Iniemaiional Association of 

Rafrtgaraiad Warahousai 
Iniamational Cold Storage Company. Inc. 
Iniamatlonal Mobile Air 

Conditioning Assoc. 
jftP Supply Co.. Inc. 
I -Red" Cukins Co. 
]. R. Simploi Company 
lamison Door Company 
lohn F. Harkins Company. Inc. 
lohnson Controls. Inc. 
lordoo Supply Company. Inc. 
Kayas Fibra-Foam Division 
Kayaa Rafrigaration. Inc. 
King ft Prince Seafood Corp. 
King-Waylar Equipment Co.. Inc. 
Koldaire Supply Company 
Kragar Company 
K u u Corporation 
La Roche Chemicals 
Lark Refrigeration 
Larkln Coils. Inc. 
Laar Sieglar. Inc./Transpon 

Dynamics Division 
Leggatt ft Piatt. Inc.-Urathana 

Foam Division 
Lennox Industries. Inc. 
Lewis Corporation 
Ljnford Sarvica Co. 
Liotani Corporalion 
MARVCO-Remac, Inc. 
S4anunoth/A Nonek Co. 
Manitowoc Equipment Works 
ManviUe Sales Corporauon 
Marin Tek. Inc 
Martin Insulation. loc. 
Mason Supply Co. 
Mastar-Bilt f^roducti 
McCoy Electronics Co.. Subsidiary 

of Oak Industnas. Inc. 
McGee Industries. Inc. 
McKasaon Chemical Co.. Foramosl-

McKesaon Chamical Group 
Mechanical Maintenance Company 
Mechanical Service Corporation 
Machanical Supply Company 
Meier Supply Co.. Inc. 
Melcoir. Armstrong, Oesuu. Inc. 
Metal Building Maintenance Company 
Metro Rafngeration Supply. Inc. 
Micbiana Urethanes. Inc. 
Micro Care Chemical Corp. 
Mid-City Supply Company. Inc. 

Midwast Component Sales. Inc. 
Mill»r-P>cklng Corporation 
Mitian. Iitr. 
Mobay Chemical Corporation 
Monsen Enginaanng Co. 
Moniroae Sales. I IK . 
Moms/Trane Service Agency 
Motor Vehicle Manufaciuren Association 
Murrav Corporation 
NAHB Research Foundation. Inc. 
NCH Corporation 
isfWAW 
Nabisco. Inc. 
Nalionai Asaociatioo of Homa Buildara 
National Automobile Dealers 
National Comman:ial Refngeration 
National Fire Protection Aun . 
National Rafngarants. Inc. 
Naaton Auto Products Mfg.. Inc. 
Nohla Refngeration Supplies 
Norel Papar Corporation 
Nonh Taus Atr World. Inc. 
Nonham Packaging Products Co. 
Northern Weatharmakars. Inc. 
Northland Corporation 
Norton Company 
Omega Chemical Corp. 
Orb Indusirws. Inc. 
Ore-Ida Foods. Inc. 
Owens-Ill iiKMS 

PftH Supply. Inc. 
Pamaco-Aire 
Parker Hannifin Corp. 
Paiterion Frozan Foods. Inc 
Paarless PaciFtc 
Penn wall Corporalion 
Pansacola Refngeration Supply. Inc 
Perky-Hailaday Associates. Inc. 
Pat Incorporated 
Pioneer Supply Company 
Plumb Supply Company 
Polythana Systems. Inc. 
Polyurethane Foam Association 
Powan Service Compeny. Inc. 
Precision Valve Corporation 
Pnde Solvents ft Chemical 
Quadrex HPS Inc 
Quaker Oeli Compeny 
RftH Supply Company 
RftR Supply Company 
R. D. .Manhall ft Company 
R. L Hartlav Corporation 
RIP. Inc. 
RPC Indusines 
Racon. Inc./Essex Chemical Corp. 
Radobenko Distributing Co.. Inc. 
Ralph Wnght Rafrigaraiion 
Rawn Company, Inc. 
Radical Foam Corp.-Momstown Foam Co. 
Reeves Refngeration ft Healing Supply. Inc. 
Rafrigaration ft Elecmc Supply Co. 
Refrigeration EnginMnng, Inc. 
Retngantion* Heat ing. Inc. 
Retrigantion Research. Inc. 
Refrigeration Sales Co.. loc. 
Refrigeration Service Engineers Society 
Rabigenilon Suppliara Corp. 
Refrigeration Suppliers Inc. 
Refngeration Supplies. Inc. 
Refrigeration Supply Co.. Inc. 
Rasco. Inc. 

Rhode Island Refrig. Supply Co.. Inc. 
Ritchie Enginaenng Company. Inc. 
River Valley Foods. Inc. 
Rmaz. Inc. 
Robinair 

Rogen Supply Company 
Rovanco Corporation 
S ft S Nonlimitad. Inc. 
S Eisenberg ft Company 
Safer Prints Inc. 
Sanford Semchak ft Spaighu. Inc. 
Sara Lea 
Scatena York Company 
Schroedar Refrigeration Corp. 
Sealed Unit Pans Co.. Inc. 
Service Parts Co. 
Service Supply Company 
Service Supply of Victoria. Inc. 
Service Supply. Inc. 
Sexton Can Company 
Sid Harvey Industnes. Inc. 
Simons Company 
Single Service Instiiute 
Singleton Seafood Co. 
Simne Environmenial Consultants 
Snyder General 

Society of the Plastics Industry 
South Caniimi Co., Inc. 

South Texu Urpihane. Inc. 
Southern Refrigeration Corp. 
SouihMTi Supplies 
Southland Corporation 
Southwest -Manufaciunng 
Spencer Insulation 
Sporlan Valve Company 
Spray. Inc. 

Spreyloam Soulhwesl. Inr. 
Standard Rofrigeraiion Compeny 
Sioeliing, Inc. 
5ub-Z«ro Freezer Compan>. Inr 
Suggs Sales ft Service. Inc. 
Suniirand Haat Transfer. Inc. 
Superior Supplv Company 
Supenor Valve Company 
Supply Distnbutors Corporation 
Taylor Freezer 
Taylor Industries. Inc. 
Tech Spray. Inc. 
Tacumaah Products Company 
Tekni-Plex. Inc. 
Tampeco, Inc. 
Temple. Inc. 
Tinney Engineenng. Inc. 
Tesco Distributors. Inc. 
Taxaco Chemical Company 
Texas Instrument! 
Texas Urethanes. Inc. 
Textile Chemical Company 
Thaller ElKtnc 
The 3M Company 
Thermal Company. Inc 
Thermal Products, Inc. 
Thermal Supply. Inc. 
Thermo-King Corporailoa 
Thermofoam. Inc. 
Theurar Atlantic loc 
Thorpe Supply 

Tolin Mechanical Systems Co. 
Trane Company 
Treuurer Isle. Inc. 
Tnble'i Inc. 
Twin City Supply Company 
Tyler Refrigeration Corp. 
L'. C Industries 
U. S. Urelhane. Inc. 
UniHow Manulaciunng Company 
United Refrigeration. Inc. 
Universal Applicators. Inc. 
Urethane Chamical Company 
Valcour Incorporated 
Van Waters ft Rogers-Subsidiary 

of Univar Corp. 
Van-Wall Ureihane Contracton. Inc. 
Venecs Corporation 
Virginia Chemical. Inc. 
Vollrath Refngeration. Inc 
Voltek-Division of S^kisui .^me^ca 
Vulcan Materials Company 
W A. Brown ft Son. Inc. 
W. A Roosevelt Company 
W. M. Barr and Company 
W. R. Grace ft Co 
WCl Appliance Center 
Warm Springs Enterpnses. Inc. 
Warren Chemical Co . Inc. 
Warren-Sherar-Division of Kysor 

Lndustnal Corp. 
Warwick Operating Corporation 
Wawa. Inc. 
Wa>-na Dennis Supply Companv 
Wet T'O Associates. Inc. 
Wastfield Refngeration ft Air 

Conditioning Company 
Whalen Company 
White ft Shauger. Inc. 
William F Nye. Inc 
Williamson Company 
Wilson Refngeration ft Electnc. Inc. 
Wiitichen Supplv Company 
Wm. WunhachCo.. Inc 
Woodward Governor (^mpeny 
Worthington Cylinder 
York International Central 

Enviroiunental Systems. Inc. 
York Intemational Corporauon 
Young Supply Company 

PuOlisheti t)y the Alliance for 
Responsible CFC Policy 

Pri in U.S.A. 


