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INTRODUCTION

1. The Fourth Meeting of the Parties to the Montreal Protocol on Substances that Deplete the Ozone Layer requested ". . . the Executive Committee of the Multilateral Fund for the Implementation of the Montreal Protocol, in the light of its terms of reference, and drawing on the various reports and assessments it has at its disposal, and with the cooperation and assistance of the implementing agencies, and independent advice as appropriate or necessary, to submit to the'Open‑ended Worldrig Group of the Parties at its next meeting a report comprising:

(a)

A report on the operation of the Financial Mechanism since I January 1991;

(b)
Its three‑year plan and budget (as required by paragraph 10 (b) of its terms of reference) based on:

(i)

The needs of Parties operating under paragraph I of Article 5 of the Protocol;

(ii)

The capacity and performance of the implementing agencies; and

(iii)
The strategies and projects to be implemented by Parties operating under paragraph I of Article 5 of the Protocol . . . .. (UNEP/OzL.Pro.4/15, Decision IV/18, Part 11, para. 1, page 20).

2. This document derives a budget based on a well‑defined strategic plan of action. Its intent is to focus the activities of implementing agencies and the Parties on attainable goals for the elimination of ozone depleting substances (ODS) in Article 5 countries during the period 1994 through 1996.

3. The plan of action provides a profile of projects that should be targeted by implementing agencies and Parties for funding during the budget period. These projects are identified by sector and sub‑sector. The plan focuses primarily on the identification and implementation of projects which use proven cost‑effective technologies that can be easily replicated throughout Article 5 countries; the promotion of good handling practices in ODS use; recovery and recycling; conversion and reduction of ODS use during the manufacture of intermediate goods; and, conversion of ODS production facilities to non‑ODS technologies. Implementation of the number of projects indicated in the plan could be expected to result in the elimination of targeted levels of ODS during the budget period.

4. This three‑year plan builds upon the sector‑based approach presented at the Fifth Meeting of the Executive Committee and the experience gained during the Fund's first two years of operation. The plan and the annual budgets and allocation among the implementing agencies will be further articulated in the annual planning process of the Executive Committee which is embodied in the work programmes of the implementing agencies. Finally, the projects included in the plan should be implemented within the context of the approved country programmes of Article 5 Parties. Consequently, the plan envisions the rapid completion of outstanding country programmes and the updating of country programmes on a periodic basis.
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5. The Fund Secretariat has already prepared an estimate of budgetary requirements for the next budget period entitled, "The Magnitude of the Fund Required for the Next Three‑Year Period" (UNEP/OzL.Pro/ExCom/7/27/Rev. 1). The document was based on a sectoral analysis which applied a cost factor per quantity of ODS expected to be eliminated during the time period.

6.
Other estimates using different methodologies have also been prepared by UNEP and

USEPA. All three estimates are of a similar order of magnitude as the one in this budget.

7. This report is intended to complement the previous studies by identifying projects as part of an overall strategy for the most expeditious and efficient approach to ODS phase‑out in Article 5 countries. Budget figures derived herein represent the needs of the plan, but not necessarily the precise project mix that will be presented to the Executive Committee during the course of the three‑year budget period.

8. By propagating this plan, the Committee is giving direction, but it must be emphasized that it is not, in any way, limiting the range of projects that it will consider during the years 1994 through 1996.
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BUDGET SUMM"Y (1"4‑1996)
9. The plan, as articulated in this document, would lead to the eventual elimination of approximately 46,600 tonnes of ODS consumption and 17,000 tonnes of ODS in production per year. To accomplish this goal, a budget of US $510 million is estimated for the three‑year period. This includes the following amounts for investment projects by sector and other budget items that may not directly relate to the phase‑out of ODS:
Annual
Annual



Consumption
Production


Cost
Reduction
Reduction

Item
(US $)
(ODS tonnes)
(ODS tonne5)
Projects

Aerosols
20,000,000
12,000


Rigid polyurethane foam
68,250,000
12,000


Flexible polyurethane foam
26,000,000
3,700


Extruded polystyrene and


polyolefin foam
20,000,000
2,500


Domestic refrigeration


manufacturing
87,000,000
2,500


Commercial and industrial


refrigeration
26,000,000
4,000


Mobile air conditioning
20,000,000
1,700


Chillers
17,000,000
900


Solvents
60,000,000
5,000


Halons
10,000,000
2,300


Production of chemical


substitutes
100,000,000

17,000



Sub‑total
454,250,000
46,600
17,000


Others


Implementing agency


work programme activities
21,400,000


Clearing‑house functions
12,000,000


Institutional strengthening
16,000,000


Executive Committee and


Fund Secretariat
5,900,000



Sub‑Total
55,300,000



TOTAL
509,550,000
46,600
17,000
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ALLOCATION OF FUNDS

10. Paragraph 10(b) of the Terms of Reference of the Executive Committee calls on that body "to develop the three‑year plan and budget for the Multilateral Fund including allocation of Multilateral Fund resources among the agencies identified in paragraph 6 of Decision 1118." Ile following allocation, which is being submitted in accordance with that requirement, should be considered highly indicative. Based on sector information provided by the implementing agencies, the following table presents an indicative level of expected activity by implementing agency and ODS sector. UNEP is not included because its programme does not include investment or demonstration projects. UNEP is primarily involved in global and regional clearing‑house activities. The estimated budget for these kinds of activities is identified as a separate budget item in the budget summary.

Investment and Demonstration Project Allocations

by Implementing Agency and Sector

(in thousand US$)

Sector
World Bank
UNDP
UNIDO
Total

Aerosol
15,300
4,300
400
20,000

Foam
81,700
19,600
12,950
114,250

Refrigeration
120,200
11,900
17,900
150,000

Solvents
50,000
3,400
6,600
60,000

Halon
1,900
7,500
600
10,000

Production
98,200
0
1,800
100,000








367,300
46,700
40,250
454,250
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At this stage, given the unavailability of approved country programmes that provide countries' action plans and list projects and timeframes for implementation, it is difficult to allocate funds by sector and year; however, it is estimated that the annual allocations of the total budget of US $510 million (including items in the "Other" budget category as described in paragraphs 131‑135) are as follows:

Year-T 
Amou




1994 
US $153 million

95 
US $178 million

1996
US $179 million

11. The following pie chart presents a sector by sector distribution of the targeted budget for ODS phaseout expected during the budget period. Most of the costs will be incurred in the refrigeration and foam sectors, and in conversion of ODS production sectors.

Costs by Sector

O&TS
Pefrig. (33.0%)


Aer‑‑e3l s (5. 0%)

Productic‑ ‑22,0%)

Solvents (13.0%)
Hei I ons C 2. 0%)
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12. The following bar graph shows the targeted phase‑out tonnage for the budget period. Over 70 per cent of aerosol tonnage is targeted during the budget period. The next largest target phaseout amount is in the foam sector where almost 50 per cent of ODS will be eliminated.

Percent of ODS to be Phased‑Out by Sector
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13. It is estimated that approximately 30 per cent of all ODS in Article 5 countries will have been eliminated as a result of the implementation of projects and other activities envisioned in this plan. During the period 1991 through 1993, several readily available, cost‑effective projects were approved by the Committee. During the new budget period, more costly projects per ODS eliminated are expected. Approximately 80 percent of the 1994 through 1996 budget is attributable to activities in three sectors: refrigeration (US $150 million), foam (US $114 million), and production (US $100 million).

METHODOLOGY

14. Several sources of information were used as the basis for'developing the three‑year plan and budget. The main sources are the country programmes and country studies of Article 5 countries. These documents were supplemented by the previous ' work of the Fund Secretariat, UNEP's technical assessment panels, the Ozone Secretariat, and the implementing agencies.
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15. The analysis was limited in certain cases by a lack of information about the stated phase‑out plans of some Article 5 countries and the availability of alternative technologies for immediate transfer to Article 5 countries.

16. The following sections address the three criteria which the Parties required the Executive Committee to use for the development of the three‑year plan and budget, namely, Article 5 country needs; projects and strategies; and implementing agencies' performance and capacities. As requested by the Parties, the three‑year plan and budget presented in the document is based on these three exiteria. A description of each criterion follows.

Needs of Parties operating under paragraph I of Article 5

17. Article 5 countries do not constitute a homogeneous group having unified needs. However, these countries can be classified into three main categories where needs are similar within each category:


large consumers of ozone depleting substances, where consumption is partially or


totally satisfied from local production of ODSs;
0
medium consumers, where ODSs are used as intermediate chemicals in the


production of finished products; and

0
small consumers, where ODSs are used to service existing appliances.

18.
The ten country programmes that have been approved thus far. by the Executive

Committee are considered to be representative of the three categories, and are used to assess the

respective needs of each category for the budget period. Pending country programmes are

expected to demonstrate the consistency of needs within each category.

19.
The needs of the Parties during the funding period under consideration can be

summarized as follows:

•
First category: technology transfer for the production of substitute chemicals


(patents, licensing, etc.), technology transfer for elimination of ODSs in all user


sectors and sub‑sectors, demonstration and technical assistance for phase‑out of


most of the halon uses.

•
Second category: technology transfer for elimination of ODSs in user sectors and


sub‑sectors, technical assistance and training in conservation of ODSs.

Third category: small demonstration projects, training and technical assistance on


regional and sub‑regional basis.

20.
Institutional strengthening and information are common needs in all three categories.

The function of institutional units will, however, vary according to the number of projects to be

implemented, the level of co‑ordination required and the experience of the local executing

agency (financial institution).
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Strategies and projects to be implemented by Parties operating under paragraph 1 of Article 5 of the Protocol

21. The country needs identified above, as well as the project profiles included in this plan, were developed largely from consideration of country programmes. The main feature of the strategies articulated in the approved country programmes is the identification of the most likely scenario for phase‑out of ODSs in the country. Country programmes also include action plans to implement the strategies described. Each action plan identifies a set of measures to be taken by the government and industry in the country concerned. It also lists projects to be implemented in the country within a finite time frame which will lead to the elimination of a specified quantity of ODSs.
22. The first category of countries (large consumers) is characterized by a large number of investment projects, which usually consist of several sub‑projects within almost all user sectors. The second category will include a few large investment projects belonging mainly to the refrigeration sector, and a moderate number of small to medium projects in the foam sector. The third category will have limited number of small investment projects, and most of the activities will be in recycling and improved servicing of existing appliances.

23. The strategies and projects for implementation which are included in this plan were derived from: stated phase‑out plans, projects included in country programmes, follow‑up on projects already approved by the Executive Committee, and projects recommended by the technical options panels and implementing agencies' expert groups. In selecting projects for inclusion in this plan; priority was given to projects that can be implemented as replications of existing proven technologies, and strategies of Article 5 countries for phase out in the different user sectors where available. Additionally, it was assumed that a period of up to 24 months precedes actual implementation and most of projects and related activities identified within the time frame under review will be implemented up to the year 2000.

Capacity and performance of the Implementing Agencies

24. In further, considering the capacity of the implementing agencies as requested by the Parties, the Executive Committee asked the Agencies themselves to perform an assessment, on a sector by sector basis, of their capacity to deliver projects over the budget period taking into account:

their performance and capacity to absorb an increasing amount of projects over the budget period;

the anticipated projects possible during the period given technological considerations;

the existing policies of the Executive Committee; and the increasing capacities of the pertinent local institutions in Article 5 countries based on experience and as indicated by country programmes and national or strategic studies available.
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25. After consideration of the Executive Committee's request and criteria, all four agencies firmly believe that they, together with the pertinent local institutions, are poised to take advantage of the significant learning and investment in institutional strengthening that has occurred over the last two years, and absorb an increasing amount of projects over the 1994 to 1996 time frame. Specifically, they believe that the proposed plan, which is described on a sector by sector basis below, offers a conservative estimate of what they and the relevant local institutions can accomplish over the 1994 to 1996 time frame.

26. The Multilateral Fund is based on an intergovernmental agreement, thus, the implementation of the Fund has to be channelled through governments of Article 5 countries. In discussing this issue, one has to differentiate between the capacities of local institutions responsible for the Montreal Protocol and those of the Fund's implementing agencies. It is also necessary to distinguish between those local institutions and enterprises who are the ultimate beneficiaries.

27.
Enterprises in Article 5 countries which are medium to large ODS consumers are seen

to have the capacity to absorb projects for ODS elimination rapidly. Local institutions are

responsible for the co‑ordination of all efforts needed to facilitate the expeditious implementation

of projects for speedy and effective phaseout. Additional resources may be required to facilitate

these efforts. The Fund has provided resources to 17 countries to supplement such institutional

strengthening requirements and funds are requested for this activity during the next budget

period.

The capacities of Article 5 countries to participate in Fund activities increases as

countries gain experience through country programme and project preparation. Funds have

already been allocated for the preparation of country programmes for 44 count ' ries, 15 of which

are beneficiaries of investment projects. The experience gained thus far will expedite

implementation of future investment activities in these and other countries. Activities such as

UNEP's clearing‑house function, training projects, and other information dissemination activities

should further contribute to Article 5 capacity to participate in Fund activities. In addition, the

clearing‑house activities of UNEP and other agencies which have initiated training projects and

information dissemination activities should further contribute to Article 5 capacity to participate

in Fund Activities.

28. In considering the capacities of implementing agencies, one must first recognize that all implementing agencies are well established international institutions with considerable capacity to undertake the implementation of projects within their mandate. Therefore, the assessment of capacity is more pertinent at the level of day to day operations.

29. While the implementing agencies did not, over the two year operation of the Interim Fund, perform up to their own expectations or those of the Executive Committee, those expectations did not have the benefit of experience, or anticipate the time it would take to fully establish and operationalize essential processes. The implementing agencies are now positioned to build on two years of experience with the ozone issue, the Fund, its clients and its clearly established procedures.

30.
To accommodate the increased level of activities necessary for the next budget period,

the implementing agencies have designated its own team of professionals to deal with tile
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Multilateral Fund according to specific agreements with the Executive Committee, and the Agencies are continuing to take steps to streamline their internal procedures of doing their usual business in order to cope with the implementation issues encountered over the last two years.

31. The sector‑based approach for ODS elimination affords significant opportunities for replicating project designs and methods of implementation. This also enables implementing agencies to absorb an increased level of activities since the types of technically‑viable, alternative projects is well known. The implementing agencies are identifying global projects which contain numerous sub‑projects at different individual sites employing essentially the same technology for ODS elimination; therefore, one global project proposal for Executive Committee consideration may eliminate ODS in several countries.

32. Two of the implementing agencies with local field offices have indicated a greater utilization of those facilities for simultaneous implementation of projects in several countries. Where agencies do not have local field offices, financial intermediaries or local institutions may be required for project preparation and project execution.

Descriptions of Budget Components

33. Each user sector is introduced in this document with a description of total known consumption. The amount of consumption is adjusted according to growth and elimination indices as provided. Whenever possible, the number of projects that can be identified within the period under review is given per sector and in some cases per sub‑sector. These projects may include training, demonstration and other aspects of technical assistance.

34. Project costs are developed according to available costs of technology taking into account a wide range of country specific institutional circumstances, involving prices of substitutes, economies of scale, etc. The total costs per sector are aggregated as the sector budget required for meeting the needs of Article 5 parties.

35. It should, however, be stressed that actual projects brought forward for the consideration of the Executive Committee may vary both in costs and individual components. For this reason, the projects and their costs mentioned in this document should be considered indicative.

THE AEROSOL SECTOR

Consumption

36.
In 1994, annual consumption of chlorofluorocarbons (CFCs) in the aerosol sector in

Article
5 countries is estimated to be about 16,000 tonnes.
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Investment Projects

37. The majority of aerosol producers in Article 5 countries are likely to choose deodorized hydrocarbons (propane, butane, iso‑pentane). Since hydrocarbons are highly flammable, specific safety precautions are required, especially at the filling plant.

38. The USA‑based cost of hydrocarbon is about US $0.6/Kg. which is substantially lower than that of the CFCs, US $3.3/Kg. Savings arising from the change in propellants are considered while estimating the incremental cost of a project.

39. The cost effectiveness of the projects, determined as the ratio of incremental cost to the estimated annual savings of CFCs, varies from US $0.37/Kg. for a large plant to US $3.0/Kg. for small plants.

Sector Costs and ODS Reduction

40. For‑ the budget period 1994 to 1996, roughly 400 medium‑sized and small‑sized aerosol plants in Article 5 countries could be converted from CFCs to hydrocarbons, at an estimated incremental cost of US $20 million resulting in the elimination of about 12,000 tonnes of CFCs per year.

THE RIGED POLYURETHANE FOAM SUB‑SECTOR

Consumption

41. CFC‑ I I is used as a blowing agent in the manufacture of polyurethane insulating foam in the refrigerator and freezer industry. The total amount of CFC‑ I I used for this purpose will be about 16,000 tonnes in 1994.

42. Rigid polyurethane foam is also used in insulation applications in the construction and building industries for insulated boards and panels, and in spray foam and pipe insulation. The total consumption of CFCr 11 used for these purposes is estimated to be about 10,000 tonnes in 1994.

Investment Projects

43.
A three phase approach is being adopted by some countries. for the complete elimination

of CFC‑ I I in foam blowing operations.

44.
Phase I achieves a 50 per cent CFC reduction by using new polyol/water formulations;

this technology is now mature. Phase I may also require replacement of low pressure foam
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injection equipment by the high pressure variety resulting in improved foam quality and hence improved insulation values. The Executive Committee has already approved foam conversion projects to reduce CFC‑ I I usage in the refrigeration sector.

45. Phase 11 will replace 100 per cent of CFCs with a HCFC‑based blowing agent or blend, as is being implemented in developed countries. It involves the use of either HCFC‑14lb or a binary blend of HCFC‑142b and HCFC.‑22 as foam blowing agents.

46.
Phase III is based on the introduction of non‑ODS as blowing agents; however, this

technology has still not been adequately tested.

47. The estimated average cost for a typical Phase I conversion project in a developing country is about US $300,000. Approximately 80 production lines are expected to implement Phase I conversion in refrigeration foam. About 60 projects are foreseen in construction foam and in pipeline insulation foam. The total cost of Phase I conversion projects is expected to be US $52 million.

48. Phase II conversion will cost an additional US $200,000 per project. Approximately 70 Phase I projects are expected to subsequently undergo complete conversion toward the end of the budget period by implementing Phase 11 at a total additional cost of US $14 million.

49. Approximately 15 projects will be based on HCFC‑14lb substitute technology. The major cost of conversion will be operational costs and technical assistance. Conversion costs are estimated at US $150,000 per project at a total cost of about US $2.25 million. The ozone depletion potential of HCFC‑14'lb is twice as high than HCFC‑142b/HCFC‑22 blend, hence the limited number of projects based on HCFC‑14lb technology.

Sub‑sector Costs and ODS Reduction

50.
The total requirements for rigid polyurethane foam conversion during the budget period

is about US $68.25 million resulting in the elimination of 12,000 tonnes of ODS.
THE FLEXIBLE POLYURETHANE FOAM SUB‑SECTOR

Consumption

51.
In 1994, the annual consumption of CFC‑ I I in the flexible polyurethane foam sub‑sector

in Article 5 countries is estimated to be 4,000 tonnes.
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Investment Projects

52. Methylene chloride will be the prime alternative to CFC‑l I in the manufacture of slabstock flexible polyurethane foam for conventional applications. investment will mainly be the provision or improvement of containment systems for worker health protection and some equipment retrofits.

53. Conversion from CFC‑l I to methylene chloride in the production of polyurethane slabstock foam is now being implemented in many countries. From 1994 to 1996, over 50 plants in several Article 5 countries could replace CFC‑ I I with methylene chloride. The incremental costs of the conversion are estimated at US $10 million leading to a phase‑out of 2,500 tonnes, of CFC‑ 11.

54. HCFC technology could be used to substitute for up to 10 per cent of CFC‑ I I for blowing modified, super‑soft foams for special applications. Although HCFC technology may not involve substantial equipment modification, there might be significant incremental operational cost because of the higher cost of HCFCs. 15 projects for the substitution of CFC‑ I I with HCFCs could be implemented. The estimated cost is US $2 million for an annual phase‑out of 200 tonnes of CFC‑ 11.

55. An estimated 20 per cent of the CFC‑ I I consumption in flexible foam production will be for the production of moulded flexible polyurethane foam for the automobile manufacturing or assembly industries. CFC‑ I I will be substituted with carbon dioxide.

56. Average unit incremental cost of phase‑out in the moulded foams is assumed to be US $10/Kg. based on projects approved. About 20 projects could be implemented. The estimated cost is approximately US $ 10 million. These projects would lead to annual elimination of 1,000 tonnes of CFC‑ 11.

57. Demonstration and technical assistance programmes in the flexible foam sector could be provided in Article 5 countries at an estimated cost of US $4 million. This could lead to direct elimination of CFC‑ 11 in a number of plants particularly in small‑consuming countries.

Sub‑sector Costs and ODS Reduction

58. The total budgetary requirement in the flexible foam sub‑sector is approximately US $26 million which includes US $22 million for investment projects and US $4 million for technical assistance and demonstration projects. About 3,700 tonnes of ODS would be eliminated during the budget period.
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THE EXTRUDED pOLySTyRENE AND POLYOLEFIN FOAM SUB‑SECTOR

Consumption

59.
1994 estimated consumption of CFC‑12 in extruded polystyrene and polyolefin foams

will be

approximately 5,000 tonnes.
60.
There are two distinct polystyrene foams, foam sheet which is used in disposable food

service

packaging, and foam boardstock which is used as a building insulation.

61. Polyolefin foams are manufactured into extruded sheets which are commonly used as protective packaging for furniture, electronic devices, or moulded products such as expandable beads.

Investment Projects

62. Many manufacturers of food service and packaging products are converting to hydrocarbons such as butane and pentane. Converting to hydrocarbons requires investment to bring plants in line with environmental and fire safety regulations. Operating costs using hydrocarbons are, however, lower than those for CFCs.

63. The main alternative blowing agents for polystyrene board in the short term are HCFC‑22 and HCFC‑142b and many polyolefin foam products are now manufactured with HCFC‑22, HCFC‑142b and hydrocarbons. However, there has been limited conversion to processes using these alternatives in developing countries.

64.
Hydrocarbon conversion projects are therefore the recommended project type for

conversion in the production of extruded polystyrene sheet, and in some cases, polyolefin foam.

65. Based on the available data, the cost of a hydrocarbon conversion project (including fire safety measures) is US $1 million for projects eliminating more than 100 tonnes of CFCs per year and US $500,000 for projects eliminating less than 100 tonnes of CFCs per year.

Sub‑sector Costs and ODS Reduction

66. For the budget period 1994 to 1996, approximately ten projects costing US $1 million each and 20 projects costing US $500,000 each are foreseen. These projects will result in the elimination of 2,500 tonnes of CFC‑12. Total incremental costs for this sub‑sector are estimated at US $20 million.
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THE DOMESTIC REFRIGERATION

MANUFACTURING SUB‑SECTOR

Consumption

67. The domestic refrigeration industry is a rapid growth industry, particularly in developing countries. In 1994, it is estimated that about 4,000 tonnes of CFC‑12 will be consumed in the production of refrigeration appliances.

Investment Projects

68.
HFC‑134a appears to be one of the best long term substitute refrigerants in the domestic

refrigeration sector.

69. However, the manufacturing of compressors and appliances based on HFC‑134a technology implies much higher stringency in the requirements for the quality of the production environment. It is recommended that conversion from CFC‑ 12 to HFC‑ 134a technology should be accomplished in two phases. The first phase should involve testing of the HFC‑134a technology in the manufacturing process through a pilot project, and the second phase is a full‑scale conversion.

70.
HFC‑134a technology transfer should be conducted within the framework of working

relationships and agreements with technology suppliers established for this ‑purpose.

71. The Executive Committee has already approved four projects for conversion to the HFC‑134 based technology in this sub‑sector. Two projects relate to the conversion of compressor manufacturing, the others relate to the conversion of domestic refrigeration appliances to incorporate the new technology.

72. The cost of conversion from CFC‑12 to HFC‑134a technology for compressor manufacturers is estimated to be US $1.5 million per plant. The total costs of about 10 projects are expected to be approximately US $15 million.

73. The cost of conversion from CFC‑12 to HFC‑134a technology for refrigerator manufacturers is estimated to be around US $1 million per plant. This cost includes capital cost of equipment for assembly line related to the new lubricant.and refrigerant and technical assistance. On the assumption that about 40 projects would be submitted from Article 5 countries, the total costs of these projects are estimated at approximately US $40 million.

74.
Coupled with these projects, recovery and recycling programmes within the refrigerator

manufacturing plants will be implemented at a total estimated cost of US $2 million.
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75. Refrigerator manufacturers in Article 5 countries which do not produce HFC‑134a compressors will incur an incremental cost of about US $10 per imported new compressor. It is expected that about 3 million refrigerators will be fitted with such compressors at a total cost of US $30 million.

Sub‑sector Costs and ODS Reduction

76.
In summary, the domestic refrigeration sub‑sector will require about US $87 million

during

the next budget period leading to the elimination of about 2,500 tonnes of ODS.
THE COMMERCIAL AND INDUSTRIAL REFRIGERATION SUB‑SECTOR

Consumption

77. Commercial refrigeration systems are used by retailers to display and store fresh and frozen food ‑and to cool food and drinks in vending machines. Commercial food processing and storage includes a variety of applications, with storage temperatures above freezing (0 * C to 10 * C) or below (‑ 18 * C to ‑50 * Q. Industrial refrigeration covers a wide range of uses within the chemical and pharmaceutical industries, the oil and gas industry, the metallurgical industry, civil engineering, etc. About 18,000 tonnes of CFC‑12 are used in commercial and industfial refrigeration in Article 5 countries. The commercial refrigeration sub‑sector represents about 17,000 tonnes and the rest is used in industrial refrigeration.

Investment Projects

78. Large industrial refrigeration equipment can be replaced with new equipment using ammonia or HCFCs. Some industrial equipment based on CFC‑12 refrigerant can be retrofitted with HCFC‑22 using relatively inexpensive technical modifications. New HCFC‑22 and ammonia compressors and related equipment can replace CFC‑12 equipment.

79. Commercial systems are prone to leakage because the equipment design usually incorporates a large amount of jointed piping and all systems contain a large amount of refrigerant. Therefore, the emphasis of phase out activity in the commercial refrigeration sector during the budget period should be on better maintenance and recycling.

80.
The Executive Committee has already approved several improved servicing and

maintenance training projects relating to commercial refrigeration for Article 5 countries.

81.
A maintenance and recycling project would include a training programme for servicing

technicians in the commercial refrigeration sector and the purchase of recovery and recycling
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machines. It is estimated that about ten projects from small‑ to medium‑consuming countries and ten from large‑consuming countries are foreseen during the budget period.

82. The total cost of maintenance and recycling programmes in commercial refrigeration that are considered necessary and feasible during the budget period will be US $5 million which would lead to the elimination of approximately 1,000 tonnes of CFCs.

83. HCFC‑22 or ammonia are the most important substitute refrigerants in commercial refrigeration. Projects for the conversion of CFC‑12 compressor manufacturing facilities to HCFC‑22 technology are expected during the budget period.

84. It is estimated that the conversion of ten CFC‑12 compressor assembly lines to produce HCFC‑22 or ammonia compressors will occur during the budget period. The conversions are foreseen in five countries at a total cost of US $10 million.

85. The availability of HCFC‑22 and ammonia compressors will lead to speedy conversion of commercial refrigerator manufacturing plants to the new technology. The estimated cost of such a conversion would be about US $500,000 per plant. Twenty plants are expected to be converted in ten Article 5 countries at a total cost of US $10 million. This would lead to elimination of approximately 3,000 tonnes of CFCs annually.

86. Some large CFC‑12 based systems for cold storage, food processing and industrial applications may have remaining service lives of 20 to 30 years. System retrofitting or replacing to use alternative refrigerants like HCFC‑22, ammonia or hydrocarbons may be attractive from an economic point of view.

87. The incremental cost would be US $100,000 per system. It is estimated that ten projects converting from CFC refrigerant to HCFC‑22 or ammonia may be submitted during the budget period at a cost of US $1 million. A possible CFC elimination would be about 50 tonnes.
Sub‑sector Costs and ODS Reduction

88. In summary, approximately US $26 million is foreseen for this sub‑sector which includes: US $5 million for recovery, recycling, and maintenance; US $10 million for semi‑hermetic compressor conversion to HCFC‑22; US $10 million for commercial refrigerator conversion to HCFC‑22; and, US $1 million for cold storage conversion to HCFC‑22 or ammonia. These projects will lead to the phase‑out of 4,000 tonnes of CFCs.
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THE MOBELE AIR CONDMONING SUB‑SECTOR

Consumption

89. It is estimated that approximately 20,000 tonnes of CFC‑12 will be used in the manufacture and servicing of mobile air conditioners (MACs) in developing countries in 1994. About 4,000 tonnes are used for the filling of new MACs. The remaining 16,000 tonnes is used during refilling and servicing.

Investment Projects

90. Refrigeration experts generally agree that the best short term measure for saving CFC‑ 12 refrigerant used in MACs can be achieved through better handling and recycling during servicing. With fully implemented recycling, improved handling, and better refrigerant containment, it is estimated that the usage rate will drop from 0.4 Kg. to 0.24/Kg. per vehicle per year. Another source estimates savings of 0.61/Kg. per vehicle serviced.

91. Recovery and recycling projects have been included in the country programmes of several countries. The Executive Committee has already approved two investment projects in MAC recycling which are projected to result in the elimination of about 300 annual tonnes of CFC‑12 at a cost of approximately US $900,000 each. Demonstration projects and training projects have also been approved. The Committee also approved a global MAC project which aims to develop projects in 13 Article 5 countries and includes management and implementation arrangements, training programmes, project appraisal, and implementation of pilot recycling projects.

92. A typical recycling project might contain about 50 MAC service shops per country in 15 countries. It would also include training and workshops on equipment utilization and improved servicing techniques.

93. A service shop would contain three MAC recovery and recycling machines and perform around 3,700 MAC servicings per year. Capital costs are estimated at US $13,000 and about US $2,000 is required in annual operational costs.

Sub‑sector Costs and ODS Reduction

94. Based on these assumptions, it is estimated that the incremental cost of each project would be about US $1 million. The larger, more dispersed countries would have more facilities. Including this adjustment, it is estimated that projects in 15 countries would require approximately US $20 million over the budget period which would lead to the elimination of approximately 1,700 tonnes of CFCs.
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THE CIULLER SUB7SECTOR
Consumption

95. In 199 1, approximately 4,000 tonnes of CFC‑ I I and CFC‑ 12 were used as coolant for chillers. At that time, an estimated 28,700 chillers were in operation in developing countries. An estimate of the amount of chillers in 1994 is not available.

Investment Projects

96. Only a few Article 5 countries have taken measures to eliminate the use of CFCs in chillers, by retrofitting CFC‑12 units with HFC‑134a. While retrofitting the existing number of chillers in Article 5 countries would cost over one billion dollars, retrofitting will not be warranted for every chiller. During the budget period, requests from approximately 20 Article 5 countries to retrofit existing chillers are foreseen.

97.
Conservation, recovery and recycling projects, and improved service and maintenance

programmes in the refrigeration sector have been implemented in several Article 5 countries.

98. The servicing of chillers should also be undertaken where good practices could lead to savings in the use of refrigerant. CFC recovery machines available in the market will minimize the amount vented to the atmosphere. Nearly two tonnes; of CFC can be recovered from each machine per year. The cost of a recovery and recycling machine with training is estimated at US $7,000 to $10,000.

99.
The cost effectiveness of the projects, determined as the ratio of incremental cost to the

estimated annual savings of CFCs, is US $5.0/Kg. for the recovery of CFCs used in chillers.

Sub‑sector Costs and ODS Reduction

100. For the budget period, recovery projects for CFCs in chillers could be implemented in 16 Article 5 countries. Each programme would include 15 recovery machines and training. The incremental cost is estimated at about US $2 million. Almost 500 tonnes of CFCs per year could be recovered from these projects. Retrofitting projects in 20 Article 5 countries could be implemented at an estimated cost of US $15 million resulting in the phase‑out of about 400 tonnes of CFCs.

101.
In summary, the total cost of projects in this sub‑sector will cost about $17 million

leading
to the elimination of 900 tonnes of CFCs.

UNEP/OzL. Pro/WG. 1/9/4 Page 20

THE SOLVENT ‑SECTOR

Consumption

102. The projected 1994 consumption of Article 5 countries in the solvent sector is estimated at 58,500 tonnes of ODS. This consists of 9,900 tonnes of CFC‑ 113, 47,700 tonnes of methylchloroform, and 900 tonnes of carbon‑tetrachloride.

103. Three countries consume over 10,000 tonnes each, and four countries consume over 1,000 tonnes each. These top seven consuming countries account for more than 90 per cent of solvent consumption in Article 5 countries. The rest of Article 5 countries are low consumers of solvents; their consumption ranges from virtually zero to 500 tonnes.
104.

In some of the high consumption Article 5 countries, subsidiaries of transnational
corporations are the largest consumers.

105. The electronics cleaning, precision cleaning and metal cleaning are the three major end‑users. The dry cleaning and adhesives, coatings and aerosols are minor users. Generally speaking, the electronics industry is the highest consumer of solvents.‑ However, consumption per end‑user is generally low; the range being less than 5 to 20 tonnes per year.

Investment Projects

106. Given the fact that many of the end‑users are small consumers, the best short term options for reduction in ODS use are improved conservation and handling practices, improved cleaning equipment, and recovery and recycling. When implemented effectively, these measures could collectively lead to a reduction of as much as 75 per cent of solvent consumption per user. Thus, such activities should be implemented immediately in Article 5 countries, coupled with demonstration and training.

107. The cost of a conservation project including training could range from US $60,000 for a low ODS‑consuming company (5 ODS tonnes per year) to about US $400,000 for a medium‑sized company (50 ODS tonnes per year).

108.

During 1994‑1996, it is expected that 10 medium‑sized and 100 small‑sized solvent

conservation projects will be implemented, leading to the elimination of 800 tonnes.
109.

Although the volume of direct elimination of ODS by project is small, the ripple effect

of these demonstration projects might result in a few thousand tonnes of ODS reduction.

110. There are also several non‑ODS technologies in the solvent sector including the use of: halogenated solvents, alcohols, aqueous (water), semi‑aqueous solvents, no‑clean fluxes, and controlled atmosphere soldering. The cost of a project using non‑ODS technologies, including
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supplemental costs such as environment protection, ranges from US $500,000 to $800,000, which will result in the annual elimination of 10 to tOO tonnes per project.

111. Although non‑ODS technology projects may not be as cost effective as conservation projects, these projects must also be implemented in Article 5 countries, if they are to meet their obligations to eliminate ODS totally. It is estimated that 70 non‑ODS technology projects will be implemented, leading to the elimination of 4,200 tonnes of ODS.
112. The Executive Committee has approved a global solvent project. The strategy of implementation of conservation projects and non‑ODS technology projects should be established in the global solvent project formulation.

Sector Costs and ODS Reduction

113. In summary, approximately 180 projects (this number represents all small‑ and medium‑sized projects contained within large projects) are foreseen during the budget period, costing about US $60 million. These projects will lead to the direct elimination of 5,000 tonnes of ODS per year.

114. In addition, almost 10,000 tonnes of ODS would be phased out by subsidiaries of transnational corporations located in Article 5 countries during the period 1994 to 1996 at no cost or at a much reduced cost to the Fund.

THE HALON SECTOR

Consumption

115. Unabated consumption of halons could reach an annual level of approximately 8,000 tonnes in the year 1994. Some Article 5 countries have, however, stated their intention to eliminate about half of this amount in 1996. Thus far, the Executive Committee has approved projects that will lead to the elimination of 1,700 tonnes in 1996, leaving an estimated target elimination of around 2,300 tonnes for the next budget period.

Investment Projects

116. According to halon sector experts, the preferred strategy is to convert to alternative fire extinguishing technologies such as water technologies as soon as practicable while concurrently providing training in good conservation and testing practices.

117.

Halon recycling and conservation will entail training, the purchase of lialon recycling

machines and the establishment of reclamation centres. The Executive Committee has already
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approved a halon project for one Article 5 country. The Committee also approved a global halon project which will develop specific projects in seven countries and is expected to include the establishment of halon control systems (management of testing, servicing and recycling), the development of regulations and insurance requirements for non‑halon use, the establishment of a halon bank management system, and workshops in non‑halon technologies.

118. For most consuming countries, a national project for halons might include a number of halon 1211 recycling machines and one 1301 machine, with a training programme, and a reclamation centre at a cost of US $400,000 per project. For large consuming countries, the cost would be higher.

119. Projects in at least 12 countries might be anticipated during the next budget period at a cost of US $6.8 million. Assuming that each project will eliminate on average 100 tonnes per year, approximately 1,700 tonnes of halons, would be preserved from recycling and recovery at cost effectiveness measurement of less than US $4.0/Kg. ODS.
120. Implementation of projects for production plant shutdown and transformation, and water‑based extinguishing systems with training costing almost US $3.2 million for the elimination of 600 tonnes are expected.

Sector Costs and ODS Reduction

121. In summary, the targeted elimination figure for the halon sector is 2,300 tonnes with the largest activity in recovery, recycling, and reclamation. The estimated cost for this sub‑sector is US $10 million.

PRODUCTION OF CHENUCAL SUBSTITUTES SECTOR

Production Facilities

122. There are six Article 5 countries producing controlled substances. The total production in 1991 was 91,000 tonnes. The total production capacity installed in Article 5 countries was about 156,000 tonnes. The total production of CFC‑ I I/CFC‑ 12 in 1991 is 71,000 tonnes.
123. In some countries, CFC‑II/CFC‑12 plants cannot be easily converted to produce HCFC‑22, therefore CFC‑l I/CFC‑ 12 plants will have to be replaced with new capacity. In others, CFC‑l I/CFC‑12 plants (swing type design production plants) can be switched to produce HCFC‑22 with low incremental cost, which is mainly operational cost.
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Investment Projects

124. HCFC‑22 is an important short and medium term alternative substitute. The demand for HCFC‑22 will increase in the 1994‑1996 period due the substitution of CFC‑ I I/CFC‑ 12 with HCFC‑22 in foam and refrigeration sectors. One project is expected during the budget period with capacity of 5,000 tonnes at a cost of US $10 million.

125. It will also be necessary to carry out activities to adapt new substitute production technologies to local circumstances for HFC‑152a, HCFC‑123/124/HFC‑125, HFC‑23 and HCFC‑14lb/142b production processes. It is assumed that about US $500,000 will be required per one process. The total cost is estimated to be US $2 million.

126. It is estimated that CFC producing plants will be converted to the production of HFC‑ 134a at a capacity of 4,000 tonnes/year each in three Article 5 countries during the budget period. The cost of anticipated projects cover capital investment and operational costs. The estimated need for investments for these plants will be about US $88 million during this budget period taking into consideration mixed transnational/ national corporation ownership.

Sector Costs and ODS Reduction

127. The total cost of projects involving production of chemical substitutes will be US $100 million resulting in an elimination of 17,000 tonnes of CFCs per year.

OTHER BUDGET ITEMS

128. Other budget items (US $55.3 million) include estimates for the implementing agencies' work programmes, types of clearing‑house activities, institutional strengthening for Article 5 countries, and the cost of Executive Committee meetings and the Fund Secretariat. It is to be noted that the "other budget" items will not result in direct elimination of ODS but will however help achieve this goal.

Implementing Agencies

129. Implementing agency work programme activities include technical assistance, preparation and updating of country programmes, and in some cases, training projects and administrative overhead. Budgets for the performance of these agency activities are estimated at US $21.4 million for 1994 to 1996.
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Clearing‑house Functions

130.

The budget for the performance of clearing‑house types of activities is estimated at

US $12 million for 1994 to 1996.

Institutional Strengthening

131. Funds for institutional strengthening are provided to strengthen the capacities of existing institutions in Article 5 countries to allow them to better manage their participation in the preparation, monitoring and promotion of the activities of the Multilateral Fund. A budget of US $16 million is foreseen to cover the participation of Article 5 countries over the budget period.

Executive Committee and Fund Secretariat

132. The three‑year budget includes the costs for Executive Committee meetings, travel of Article 5 country members, document distribution, and the Fund Secretariat. The level of funding required for the first three years of operation will be maintained for the next budget period. It is expected that the cost to the Fund will total US $5.9 million. Over one‑third of this amount entails the cost of Committee meetings, travel for Article 5 country members, and document distribution. The Fund Secretariat's operational costs accounts for the balance not including Canada's annual counterpart contribution.

