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EXECUTIVE SUMMARY
INTRODUCTION

1.  The Open-Ended Working Group of the Parties 1o the Montreal Protocol requested, at its
seventh meeting, the Executive Commiftee "to estimale the quantites of controlled substances
required by counwies operating under Article 5, paragraph 1, during their grace and phase-out
periods, the extent to which the need could be met by existing production facilities and by
recycling in countries operating under Article 5, paragraph 1, and the methods of meeting such
needs in full. It also decided to recommend to the Fourth Meeting that such a process of
estimation should be carried out on an ongoing basis”,

2. The methodology used in calculating the estimated demand for controlled substances in
Aricle 5 counries is based on calculadon of expected growth and phase-out. Projection of

production capacity and recycling of controlled substances in Article 5 countries was made to
determine the extent to which these demands could be met.

3,  The result of applying this methodology lead to the following conclusions:

(a) The estimared cumulative demand for controlled substances in Article 5 countries
from 1992 1o 2010 is about 1,810,000 tonnes.

{(b) The forecast demand for CFC-11, CFC-12, CFC-114, Halon-1211 and Halon-1301
can be met by increased output from the existing production facilities of Articie 5
producer countries up w0 2010. However in 2007, the forecast demand for CFC-12
can only be partially met by existing production facilities in Article 5 countries bu,
might be fully met, if producton is supplemented by expected recycled volumes.
After 2010, recycled volumes could contribute significantly to meet forecast demand
when production has ceased.

{¢) The forecast demand for CFC-115, CFC-113 and methyl chloroform cannot be met
by existing production facilities in Article 5 counmies. The quantides the developed
countries’ producers are allowed to produce for export to Article 5 countries could
be sufficient to meet the forecast demand. However, developed country capacity may
be eliminated before these substances are phased-out in developing couniries.

METHODOLOGY

4. Future demand for controlled substances in Article 5 countries was calculated by
multiplying the base year consumption by growth and eliminanon factors. Production capacity
and/or recycling of these substances in Article 5 countries were analyzed to determine the extent



UNEP/OzL.Pro/ExCom/8/25

to which these demands could be met. The assumptions used in this methodology are based on
information included in country studies, country programmes, UNEP Technical Option Reports,
and from suppliers in developed countries, implementing agencies’ reports and others.

Growth

5. It is assumed that growth in demand for different countries in the absence of constraints

will be between 7 percent and 10 percent per annum. These figures are broadly consistent with
growth rates in coungy programimes.

Phase-out

6.  For those countries that have country studies and/or country programmes completed, the
elimination muldpliers are based on the phase-out assumptions provided in these reports. For
all other countries the following assumptions apply:

iy  with the exception of essential uses, the use of CFCs in aerosols will be eliminated
by 1997,

il) 50 percent of the unconstrained demand for CFCs in foams will be eliminated by
1997. CFC use in rigid foams will be eliminated by 2005;

iii) 20 percent of the unconstrained demand for refrigerants will be eliminated by 1997.
Refrigerant use in industrial applicatons will be eliminated in 2000, and in
commercial applications, by 2005. About 10 million air-conditioned cars and trucks
will be in service in Article 5 countries in 2010. Approximately one-third of the cars
will require air-conditioning service each year. Forty-five percent of CFC-12-using,
domestic refrigerators existing in 1995 will need recharge in 2010;

iv) the use of CFC-113 will be eliminated by 1999;

v) the use of methyl chioroform will be eliminated by 2005;

vi) the use of CFC-114 and CFC-115 will be eliminated by 2000; and,

vii) the use of halons will be eliminated by 2005.

Demand

7. In assessing demand for conmolled substances in Artcle 5 couniries the following
procedures were followed:

(a) A base-line year was established for each counwy for which consumption of the
various controlled substances is known. This base-line year was 1989, 1990, or 1991
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depending on the information available.

{b) Demand was proiected to 2010 using a growth muldplier for each counuy, to give
an estimate of what the demand for controlled substances would be if there were no
constraints on use or on supply.

(¢} This unconstrained demand for each substance was reduced by an elimination
mulaplier for each year. The elimination multiplier for a particular year represents

the projected percentage of rost likely reduction in consurnpdon by the end of that
year,

8  The result of applying these growth and elimination multipliers to current consumption for
each substance is the projected demand in each year to0 2010. This method was used to calculate
the projected demand for each substance for each Article 5 counwy, using growth and
elimination multipliers that take into account the differing circumstances of individual countries.
The results were then added to determine the forecast demand of Arvcle 5 countries for each
substance,

Supply from Article 5 Producer Countries

9.  The future production capacity in Article 5 countries for individual controlled substances
was estimated by adjusting downwards their existing production capacities by the stated
intentions of wansnational companies to eliminate capacity and by the production consiraints of
the Montreal Protocol.

RESULTS

10. The estimated demand for contolled substances in Article 5 counmies has been derived
by applying the methodology described in paragraphs 5 - 9 above. The methods of meeting
these demands have been considered taking into account the provisions of the Montreal Protocol
and information provided in the Country Programmes, inciuded in UNEP Assessment Panel

Reports and received from producing companies and international organizatdons. The results are
presented on a substance-by-substance basis.

CFC-11 and CFC-12

11. The yearly projected Article 5 country demand for CFC-11 decreases from 50,000 tonnes
in 1992 to elimination in 2005, The forecast cumulative demand to phase-out is 417,000 tonnes.

12. The yearly projected demand for CFC-12 decreases from 66,000 tonnes in 1992 10 10,000

tonnes at the end of the grace and phase-out period in 2010. The forecast cumnulative demand
to the year 2010 is 845,000 tonnes,

13. The annual production capacity of Article 5 countries for CFC-11 and CFC-12 is currently
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121,000 tonnes. Closure of production facilities in Article 3 counries owned by transnational
producers is expected to reduce capacity to 80,000 tonnes in 2000. In 2005, when Article 2A

applies to production in Article 5 countries, production will be reduced to 48,000 tonnes and o
20,000 tonnes in 2007. In 2010 production must be zero.

14. The production capacity in Article 5 countries appears to be sufficient 1 meet these
countries” own needs and the needs of other Article 5 countries until the end of the grace and
phase-out period, except the year 2007,

15. The actual annual production of Article 5 country producers is currently about 50 percent
of production capacity and is generally only for domestic needs. If Article 5 country producers
increase their production it could take a few years before diswibution channels are developed so
that demand from other Article 5 countries can be met from increased production.

16. In 2010 the residual demand for CFC-12 is assumed to be used in the refrigeration sector,
especially for recharging domestic refrigerators and automotive air conditioners. This demand
is estimated to be 10,000 tonnes. The expected recycled volumes might contribute significandy
10 meetning this demand. Recycling projects in the Mobile Air Conditioning subsector are in the
preiiminary stages of impiementation. Experience gained through the successful implementation
of these projects will provide a more accurate prognosis of the share of recycled CFC to meet
required demands. On the basis of the UNEP Technical Options Panel Report on Refrigeration,
Air Conditoning and Heat Pumps (1991), it has been assumed that 20 percent of the total
recovered volumes of refrigerant from 1994 to 2003 will be in Artcle 5 countries, After 20085,
this proportion could increase up to 50 percent.

CFC-113

17. Based on the informadon from country programmes, the yearly projected demand in
Aricle 5 countries for CFC-113 decreases from 9,300 tonnes in 1992 to expected elimination
by 1999. The forecast cumulative demand before phase-out is 44,000 tonnes.

18. The annual production capacity of Article 5 countries is 2,500 tonnes. The cumulative
capacity for 1992 to 1999, the year of complete phase-out of CFC-113, is 16,000 tonnes. This
capacity is not sufficient to meet projecied demand during the grace and phase-out periods in
Article S countries. In theory, this shortfall could be met through allowed imports from
developed countries, in order to satisfy the basic domestic needs of the Parties operating under

paragraph 1 of Article 5, although in practice, capacity in these countries may be eliminated very
soon.

Methyl chloroform

19. The yearly proiected demand for methyl chloroform decreases from 51,000 tonnes in 1992
to expected elimination by 2005, The cumulatve forecast demand until phase-out is 431,000
tonnes.
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20. The Article 5 country producers do not have sufficient capacity to meet demand and are
therefore dependent on developed country producers for supply. Under Article 2E, these
producers may export to Article 5 countries 10 percent of their 1989 production level. This
would be sufficient 1o meet all projecied demand in Article 5 counties. However, capacity in
developed countries may be eliminated much earlier.

CFC-114 and CFC-115

21, CFC-114 and CFC-115 are used in small quantties in Article 5 counties. The cumulative
demand for CFC-114 and CFC-115 from 1992 to expected elimination by 2000 is 12,000 tonnes.
There is no specific breakdown available. There seems to be sufficient production capacity in
Anicle 5 countnies to meet the projected demand for CFC-114. However, there is no production
of CFC-113 in Article 5 counwies. CFC-115 is mainly used as a component of low-temperature
refrigerant R-502. Their use is assurmed to be phased-out in line with developed country
schedules. The substitute for R-502 has been developed and will soon be on the market.

Halon-1211 and Halon-1301

22, In 1992, projected demand for Halon-1211 was 6,900 tonnes and for Halon-1301, 900
tonnes. The forecast cumulative demand for halons from 1992 to expected elimination by 2005
is 54,000 tonnes of Halon-1211 and 6,800 tonnes of Halon-1301. The production capacity of
Artcle § countries is sufficient t0 meet all Article 5 countries’ projected needs throughout the
grace and phase-out periods.

RECOMMENDED METHODS OF MEETING ARTICLE § NEEDS

23. For CFC-11, CFC-12, Halon-1211 and Halon-1301, the total existing production capacities
in Artcle 5 countries is greater than projected demand untl 2007.

24, If these production capacities are to meet the future demand in Article 5 countries, the
existing disoibution arrangements, under which companies in Artcle 5 countries import
substances from developed country producers, will have to be replaced by corresponding
arrangements with producers in Articie 5 countries.

25. Customers for these substances in Artcle 5 countries may need to be informed of the
possibility that, if their existing suppliers cannot meet demand because of the elimination of
production capacity, there could be alternative sources of supply from Article 5 countries.

26. In 2007 projected demand for CFC-12 is greater than the alowed production under Article
2A. I recovery and recycling programmes are successfully implemented, there might be
sufficient recovered CFC-12 available 10 meet the projected demand for the servicing of CFC-12
refrigeration equipment, especially domestic refrigerators and mobile air conditoners in 2007
and after 2010. Efforts should be directed at assisting each counmry to set up recovery, recycling
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and sworage programunes ahead of 2007 when recovered volumes will be needed.

27. For CFC-115, CFC-113 and methyl chloroform, there appears to be insufficient capacity
in Article 5 countries to meet their projected demand. The demands can be met only by export
of these substances from industrialized countries.
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METHODOLOGY
Study Ohjectives
1. The Parties to the Montreal Protocol have requested the Executive Commitiee to

consider the needs of Article 5 countries for conwrolled substances during their grace and
phase-out periods, with the following objectives:

» to forecast the demand of Article 5, Paragraph 1 Parties for controlled substances
in the years to 2010;

. to assess to what exeent this demand can be met by existing production facilities;
and,
. o recommend methods of meeting their needs in full.
2. To meet the first objective, data has been collected from various sources to establish the

current consumption of controlled substances by Article 5 countries.  Stated intentions of
individual Parties and justified assumptions are used to develop projections of future
consumption. Within the constraints of available data, this analysis has been prepared for each
of the controlled substances and for each of the Article 5 countries.

Data Sources

3. In order to forecast future Article 5 country demand for each substance, the following
information and estimates have been used:

. current consumption of each substance, to establish a baseline;

. an estimate of growth in consumption;

. a breakdown of consumption by usage, in order to develop an elimination
profile;

* stated intentions of individual countries to adopt an accelerated phase-out; and,

. forecasts of usage of controlled substances.

Method of Analysis

4, Current consumption by substance was determined for each country. Future demand was
forecast by applying a growth profile and an elimination profile to the base year. Where
information was available from country studies and/or country programmes, the growth and
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elimination profiles were tailored to each country. Where there was no information available on
future usage, the standard elimination profiles were used. These were estimated for each
substance reflecting the ease and economic viability of substitution.

5. Demand in year n of substance s is thus D, such that:

D, = D(4+R)(1-E,)

where, D, is the base year consumption;
R, is the total unconstrained growth in the years i to n; and,
E, 1s the projected percentage of most likely reduction in consumption of substances
by the end of vear n.

6. The data on current consumption is not consistent. Some of the data is from 1989, 1990
and 1991 and occasionally, all three, In each case, the most recent year has been used as the
base. To derive a consumption figure for 1991, where data was available only for 198% or 1990,
the figures have been extrapolated forward at the expected growth rate.

7. The method by which values of R, and E,, for each country was derived depends on the
available information. For those countries for which stated phase-out intentions are available, the
projection uses this information to determine future demand.

8. The projected demand prepared in this study are thus sensitive to assumptions of growth
and elimination of usage. Changing the assumptions used would alter the results obtained.

9. Future production capacity was assumed to be current production capacity reduced by
producers’ stated ODS elimination plans. During the phase-out period when the Montreal
Protocol applies to Anicle 5 countries, any remaining production by a given producer country
is limited to a percentage of 1996 production plus the additional production allowed for export
under the terms of the Protocol.

10. It is assumed that non-Article 5 countries will cease their production either in accordance
with the terms of the Protocol or earlier. This study is based on the London Amendment to the
Montreal Protocol and does not take account of any expected future amendments.

Unconstrained Growth Assumptions

i1 Where an estimate of unconstrained growth is available from a country programme, that
estimate has been used. Where no information is available, an estimate based on an overall
growih in demand of 7 percent per year has been used, varied by likely growth in that country’s
gross domestic product (GDP) and degree of use of controlled substances. From examination of
the country programmes and other sources, 7 percent appears to be a reasonable estimate of

growth.
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Individual Country Elimination Profiles

12. Certain Article 5 countries have officially stated their intention to adopt developed
country phase-out schedules in accordance with the Montreal Protocol. Some of the other Article
5 countries for which country programmes have been prepared have declared a schedule for
phase-out which makes use of the grace period allowed them as Article 5 countries. These stated
schedules have been used in projecting needs for controlled substances for these countries.

Development of the Standard Elimination Profile

13, Where no information is available from country programmes, a standard ¢limination
profile for each substance is used which is the amount of ODS remaining after the substitution
or replacement of equipment.

14. Cenain uses of controlled substances can be reduced at little or no additional cost. For
these uses, including aerosols, flexible foams and some solvent processes, substitute technologies
can be adopted easily by Article 5 countries thus eliminating some consumption of controlled
substances. This early elimination will particularly apply to transnational-owned companies and
products exported to markets in developed countries. Where domestic markets are subject to
international competition, there will also be a trend towards new technologies.

i5. The development of these elimination profiles is judgemental and depends on various
factors, such as:

. the existence and availability of substitutes for ODS;

. the availability of alternative non-ODS technology and information on
applications of this technology;

. the costs of conversion for the end user;
. the export potential of Article § countries;
. the extent to which, for non-producer countries, supply of ODS is constrained;
and,
. the exteat to which price trends render use of ODS uneconomic.
16. The elimination profiles have been developed through: discussions with informed sources

including producers, consideration of the above factors, and examination of country programmes
and recent papers on ODS use.

17. The profiles for each sector are described in the following sections together with the
results of the analysis.
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REFRIGERANTS, FOAMS AND AEROSOLS

18. This section considers the current consumption and projected demand for and expected
supply of CFC-11 and CFC-12 in the Article 5 countries. The production capacity of the
Article 5 countries is considered and compared with projected demand to derive the capacity
difference (excess or shortfall) annually to 2010,

19. CFC-11 and CFC-12 are widely used in Article 5 countries in the production and
servicing of refrigeration equipment, in foam blowing and as aerosol propellants,

Assumptions

20. The elimination profiles for CFC-11 and CFC-12 were developed initially by considering
usage sectors, namely refrigeration, foams, and aerosols. These profiles by usage were then
converted into profiles for CFC-11 and CFC-12, using average figures.

21, Figure 1 shows the elimination profiles. The assumptions on which these profiles were
derived are described below.

Refrigerants

22. Demand for CFCs for refrigeration and air conditioning is primarily the result of the
production of new equipment and recharging and servicing of existing equipment. In less
developed countries, equipment lifetimes tend to be much longer. Thus, recharge demand is
higher and lasts longer than in the developed world. New refrigerators are assumed to be
recharged five years after purchase and may be recharged several times during the refrigerator’s
lifetime of approximately 20 years. The growih in recharge demand thus lags the growth in the
refrigerator population: typically recharge demand will continue for 20 years after production of
CFC equipment has ceased.

23, CFC refrigerators will be replaced by HFC refrigerators in developed countries which
is expected to result in an increased supply of second hand CPC refrigerators to Article 5
countries. Manfacturers of refrigerators in Article 5 countries may start to convert to HFC
refrigerators from 1996 but due to the expected influx of second hand equipment there is not
expected to be any decrease in the CFC refrigerator population until after 2002,

24. It is assumed that 20 percent of the unconstained demand for refrigerants will be
eliminated by 1996. Their use in industrial applications will be completely eliminated in 2000,
and in commercial applications by 2010. About 10 million CFC-based air-conditioned vehicles
will be in service in Article 5 countries in 2010 and approximately one-third of these vehicles
will require servicing annually thereafter. Forty five percent of 1996 forecast demand for use
in domestic refrigeration will remain in 2010.
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25, CFC-114 and CFC-115 are used in small quantities. Their use is assumed to be
phased-out in line with the developed countries. A substitute for CFC-115 has been developed
and will soon be on the market.

Aerosols

26. Most of the products which are currently dispensed by aerosols with CFC-11 and
CFC-12 propellant can be dispensed easily and economically by other means. Other chemicals
can be used as substitute propellants. An exception is metered dose inhalants for which CFCs
are currently considered essential. However, research is progressing and a substitute is expected.
Several Article 5 countries have implemented initiatives to curtail CFC use in aerosols. The
elimination profile shows a 50 percent elimination by 1994 and complete elimination by 1997.

Foams

27. Foams which use CFCs as blowing agents are classified as flexible, semi-rigid and rigid.
Substitutes are readily available for production of flexible foams and approximately 50 percent
of total foam usage could be eliminated by 1997, For rigid foams, technology is available to
reduce CFC content. However, there are no proven alternatives available in insulation foams for
refrigeration and use is assumed to continue until 2005.

Consumption by Article 5 Countries in 1991

28. In 1991, the estimated total consumption of CFC-11 and CFC-12 by the Artcle 5
countries was 111,626 metric tonnes of which CFC-11 accounted for 48,025 metric tonnes and
CFC-12, 63,601 metric wonnes.

29, Of this total consumption, 69 percent was domestic consumption in producer countries.
Each of the producer countries has sufficient production capacity to satisfy domestic demand but,
in 1991, actnal production by some of the producer countries was well below capacity and CFCs
were also imporied for domestic use.

30. The non-producer countries had total estimated consumption of 37,227 metric tonnes.
CFCs were imported from developed countries and other Article 5 country producers.

31. Article 5 consumption was 18 percent of total world production for 1991, (463,866
tonnes) as reported in the Alternative Flurocarbons Environmental Acceptability Study (AFEAS).
The study indicates that there may be an additional 163,325 tonnes of unreported production.

Forecast Demand

32. Applying the methodology described above to the data collected, projections of Article 5
country needs have been derived. The calculated demand of all Article 5 countries for CFC-11
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and CFC-12 is displayed in Table 1 and graphically in Figure 2. Total forecast ODS demand is
shown in Figure 3.

33. The yearly projected Article 5 countries demand for CFC-11 decreases from 50,000

tonnes in 1992 to complete elimination by 2005. The 1otal projected demand to phase-out is
417,000 tonnes.

34, The yearly projected demand for CFC-12 decreases from 66,000 tonnes in 1992 w
10,000 tonnes at the end of the grace and phase-out periods in 2010. The total projected demand
to 2010 is 845,000 tonnes.

35. Demand for CFC-12 for recharge and servicing of existing refrigeration equipment and
automotive air conditioners is expected to continue. Demand for CFC-12, therefore, does not fall
below 50,000 tonnes until 2001 and gradually decreases to 10,000 tonnes in 2010,

Production Capacity

36. Production capacity is the maximum possible output of existing plants. CFC-11 and
CFC-12 are being produced in six of the Article 5 countries. These two substances are
manufactured by the same plant which is capable of switching production from one to the other
to meet demand. The same plant can also be converted, in some cases, to produce HCFC-22,

37. The annual production capacity of the Article 5 countries for CFC-11 and CFC-12 is
currently 121,000 tonnes with 1991 output estimated at 61,000 tonnes. Planned elimination of
production facilities in Article 5 countries owned by transnational producers is expecied to reduce
capacity to 80,000 tonnes in 2000.

38. Article 2A of the Montreal Protocol restricts Article 5 country consumption of CF(s in
2005 to 50 percent of base-year levels and to 15 percent of base-year levels in 2007, with
complete phase-cut in 2014. Further, production for export cannot be more than 10 percent of
base-year production after 2005. Production is, therefore, restricted to 48,000 tonnes in 2005 and
to 20,000 tonnes in 2007. In 2010 production must be zero. {(Note: the base-year levels referred
1o in this paragraph are average annual consnmption levels from 1995 10 1997 or a calculated
level of consumption of (.3 kg. per capita, whichever is the lower amount).

Methods of Meeting Needs

30, From this analysis, there 1s estimated to be an excess of production capacity in the
Article 5 countries until 2010 with the exception of 2007 when there is a slight shortfall (see
Figure 2). Therefore, Article 5 producers could increase production to satisty demand for
CFC-11 and CFC-12 in all the Article 5 countrigs.

44, Table 2 shows the quantities of CFCs developed countries are allowed to produce
between 1995 and 2000 under the terms of the Montreal Protocol for export to Article 5
countries. Should Article 5 producers be unable to meet the needs of other Article 5 countries,
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the export volumes allowed to developed country producers are clearly sufficient to meet the
shortfall. The economic viability of producing small quantities for export and the intentions of
developed world producers to shut down ahead of the Montreal Protocol schedule will determine
the extent of supply from the developed world.

41. In the 1991 UNEP study "Technical Options Report on Refrigeration, Air Conditioning
and Heat Pumps”, total world recovered amounts of CFCs are estimated to be 10,0(6) tonnes in
1991 increasing to 17,000 tonnes in 1997 then decreasing. It is assumed that by 2005, 20 percent
of the total estimated recovered quantities will be within Article 5 countries. After 2005, this
proportion is assumed to increase. If recycling programmes in Article 5 countries are successful,
the expected recycled volumes might contribute significantly to meet demand in 2010 when
approximately 10,000 tonnes will be required.

CFC-114 and CFC-115

42. Total consumption in Article 5 countries in 1991 was less than 1,000 tonnes each of
CFC-114 and CFC-115. The cumulative demand for CFC-114 and CFC-115 from 1992 1o
expected elimination by 2000 is 12,000 tonnes. CFC-114 is used in small quantities in air
conditioning, heat pumps, and in foam blowing. CFC-115 is used with HCFC-22 in refrigerant
R502 for low temperature refrigeration.

43. CFC-114 is produced in one Article 5 country. The quantities produced and the
production capacity are not known exactly. Production is estimated at less than 1,000 tonnes per
annum and the plant will probably be shut down in 1996.

44, CFC-115 is not produced in Article 5 countries. Demand must be nmet by imports from
developed countries while production continues or by recycling R502. A substitute for R502 has
been developed and will soon be on the market.

45. In 1990, AFEAS reported world production of CFC-114 to be 7.969 tonnes and
CFC-115, 10,046 tonmnes.

46. The timing and extent of the shortfall in supply of CFC-114 and CFC-115 depends on
the extent to which production in the developed countries is phased-out. The supply constraints
on these substances may force early substitution and replacement of equipment.

SOLVENTS

47, CFC-113, methy! chloroform and carbon tetrachloride are used as solvents. CFC-113 1s
primarily used in the electronics industry and for precision cleaning. Methyl chloroform is moere
widely used for metal cleaning. The consumption of carbon tetrachloride is insubstantial. For
this reason, it is not considered in this analysis.
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Assumptions

48, Conservation and recycling measures can be introduced 1o reduce demand. However,
the amount of solvents that could be conserved and recycled has not been quantified due to the
lack of experience in solvent conservation and recycling. Substitutes are available or are under
development for most processes. CFC-113 is used in industries such as electronics, which is
dominated by transnational corporations, and in the production of goods primarily used for
export. Consequently, phase-out is likely to occur in line with developed country schedules.
Elimination of CFC-113 is assumed to occur by 1999 in Article 5 countries.

49, Methyl chloroform is used more widely in Article 5 countries than CFC-113. It is used
most often in less sophisticated processes and industries. For most applications, there are
substitute solvents or processes, but due to wider and more fragmented use, elimination will be
slower than for CFC-113., It is assumed that use will be completely eliminated by 2005.

50. Estimated elimination profiles for solvents are shown in Figure 4.

Consumption by Article 5 Countries in 1991

81. In 1991, consumption of CFC-113 was 8,600 tonnes and was concentrated in a few
countries.
52, Methyl chloroform is more widely used in developing countries. The Hydrogenated

Solvents Industry Alliance (HSIA) estimates developing country consumption of methyl
chloroform in 1989 was 69,525 tonnes of which 47,500 was consumed by the Article 5 countries.

Foreeast Demand

53. The result of this analysis is that the yearly projected demand in Article 5 countries for
CFC-113 decreases from 9430 tonnes in 1993 to expected elimination by 1999, The total
projecied demand before phase-out is 44,000 tonnes. Forecast demand is shown in Table 3 and
Figure 5.

54. The yearly projected demand for methyl chloroform decreases from 51,000 tonnes in
1992 to expected elimination by 2005. The total projected demand until phase-out is 431,000
tonnes. Forecast demand is shown in Table 3 and Figure 6.

Production Capacity

53. World production of CFC-113 in 1990 reported in AFEAS was 174,801 with the
possibility of an estimated 23,625 tonnes of unreported production. CFC-113 is produced in
Article 5 countries but production capacity is not known exactly. The annual estimated
production capacity in Article 5 countries is 2,500 tonnes. The cumulative capacity for the
period from 1992-1997, the year of complete phase-out of CFC-113, is 16,000 tonnes.
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56. There is still some methyl chloroform produced in Article 5 countries but the production
capacities are small and not known exactly. World production in 1991 was approximately
700,000 tonnes.

Methods of Meeting Needs

57. On the basis of the estimates Article 5 producers do not have sufficient production
capacity for CFC-113 from 1994 to 1999 1o supply Article 5 country demand. Figure 5 shows
forecast demand and production capacity.

58. CFC-113 will continue to be produced in developed countries and possibly by Article
5 producers as a feedstock for HFC-134a which is a substitute substance. Under the terms of the
Protocol, developed country producers would be able to continue to supply up to 10 percent of
1986 production to meet essential needs of Article 5 countries.

59. There is a small production capacity of methyl chloroform in Article 5 countries.
Article 5 countries are therefore dependant on the developed country producers for supply.
Under Ariicle 2E of the Protocol, non-Article 5 producers may export to Article 5 countries 10
percent of their 1989 production up to 2010. If production continues, this would be sufficient
to meet all projected demand in Article 5 countries. Figure 6 shows forecast demand and
praduction capacity.

Carbon tetrachloride

60. The data received on consumption of carbon tetrachloride is incomplete. The country
programimes indicate total consumnption of carbon tetrachloride in Article 5 countries 1991 of only
564 tonnes.

61. It has been assumed that consumption will be eliminated in 2004. The elimination
profile used is the same as that for methyl chloroform.

62. Carbon tetrachloride is produced as a feedstock for production of CFCs. The data
available does not allow non-feedstock production to be separated from feedstock production.

63. Supply is expected o0 be sufficient for the small quantities required by Article 5
countries,

HALONS

Assumptions

64, Halons are mostly used in fire protection. The high ODP weighting of halons has made
them subject to early reduction by substitution, recycling and conservation efforts. Essential uses

could be as little as 20 percent of current applications. Halons stored in halon equipment recalled
from non-essential uses can be recovered, banked and used to replace production for essential
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uses until a substitute is developed.

65. For Article 5 countries the estimated halon elimination profile eliminates 20 percent of
halon use by 1995 and 80 percent of use by 2000 with complete phase-out by 2005. This is
shown in Figure 7.

Consumption hy Article § Countries in 1991

66. In 1991, consumption of Halon-1211 by Article 5 countries was 6,285 tonnes and of
Halon-1301 was 825 tonnes.

Forecast Demand

67. The total projected demand for halons from 1992 to expected elimination in 2005 is
54,000 tonnes of Halon-1211 and 6,800 tonnes of Halon-1301. Forecast demand shown in Table
4 and Figure 8.

Production Capacity

65. Halons are produced in two Article 5 countries which have a total production capacity
of 16,000 tonnes annually. This production capacity is sufficient to meet all Article 5 countries
projected needs throughout the grace and phase-out periods.

CONCLUSION

69, On the basis of assumptions made in this study, Article 5 countries have sufficient
production capacity to meet the expected demand for CFC-11, CFC-12, CF(C-113 and halons
during the ten year grace period allowed under the Montreal Protocol.

70. Output of the Article 5 producers is cumently well below production capacity. 1If
production for export were significantly increased over that required to satisfy domestic demand
in producer countries, then Anicle 5 needs could be met up to 2010 except for a slight shortfall
in 2007 for CFC-12.

71. Supply at this level would, however, require development of the necessary distribution
channels between producer and non-producer Article 5 couniries, and the enforcement of
domestic control measures to ensure that additional production for export is actally exported.

72. The terms of the Montreal Protocol, as they apply to developed countries, allow limited
additional production for export to Article § countries during their grace and phaseout periods.
For all controlled substances, the allowed export volumes would be sufficient to cover any
shortfall between expected demand and Article 5 production. However, several developed
country producer companies have anounced their intentions to shut down production ahead of the
allowed dates. The allowed production for export from non-Article 5 countries may not be made
available if the small volumes required by Article 5 countries cannot be viably produced.
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73. Recovery and recycling could supplement Article 5 production of CFC-12, The
estimated recoverable volumes might absorb the shortfall in 2007. Recoverable volumes might
contribute significantly to meeting projected demand until 2010.

74. It is expected that Article 5 country producers will be unable to supply amounts of
methyl chloroform required to meet expected demand.

75. In the final analysis, the degree to which demand for QDS will be met in Article 5
countries depends on:

the econonmic viability of production of small quantities of controlled substances;

local regulatons limiting production of controlled substances in producer
countries;

the establishment of recovery and recycling programmes, and

the establishment of distribution channels between Article 5 producers and other
Article 5 countries.
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DEVELOPED WORLD PRODUCTION FOR EXPORT TO ARTICLE 5 PARTIES
ALLOWED UNDER THE TERMS OF THE MONTREAL PROTOCOL
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Figure 1

CFC-17 & M2 ELIMINATION PROFILE
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Figure 2

Article 5 Production Capacity and Demand of CFC-11 and CFC-12

195 1994 “1ERG 1948 EDDD 2002 20404 20086 200 2010
1993 19835 1987 ghsiele] 0o 2003 200% 2007 2689

- foadue b ron capecity o 3 DGMDALYE

/] 8beq

G2/8/40JX3/04d " 1Z0/d3NN



UNEP/OzL.Pro/ExCom/8/25

Page 18

SAO 1e10) =%~ 2L -040 % LL-04D0 8-

GLGe 800 =] 218 PO0E P W e 00 BEGL GE6L PEAL e oL
500C DS <s00g ECOS LODE kbl L REBL GEEL S TER L BBL
7 ¥ T 1 i ¥ 1 i 1 T i 1 Y 1 1 1 ] 1 ; I 0
@//mw./fw!f.{
.
=
5
8. . 4 0
;dm;r4mpr;mr 3 -
% M
zfmf;; qooL §
5
aﬁzzxw;;; s g 0
(2 = * D
-t
0
in
hns T 55,54 9
ffxaf;;mv x@\\xé
oogeé

S311dvd S 410114V NS00 "HOd ONYWEG

¢ aandg



.

SULVENTS ELIMINAT TON

Figure 4
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Figure 6

Methyl chloroform: Production Capacity and Demand
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Figure 7

HALONS ELIMINATION PROFILE
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Figure 8

Halons : Production Capacity and Demand
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