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This document consists of the comments and recommendations of the Fund Secretariat on
the following:

Foam:

. Phasing out CFC-11 with HCFC-141b at six companies and UNIDO
phasing out CFC-11 by conversion to water blown technology at
one company (umbrella project)

. Phase out of CFC-12 in the manufacturing of extruded polystyrene UNIDO
(EPS) foams through the use of butane as a blowing agent at 9
enterprises (umbrella project)

. Incremental operating cost: replacement of CFC-11 with HCFC- UNIDO
141b in manufacturing of PU rigid spray foam for insulation at 26
enterprises

Refrigeration:

. Replacement of CFC-11 foaming agent with cyclopentane and World Bank
CFC-12 refrigerant with HFC-134a in manufacture of domestic
refrigerators at Shangling Electric Appliance (Group) Co. Ltd.

Sector plan

. Sector plan for phaseout of CFC-11 in the China foam sector World Bank
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PROJECT EVALUATION SHEET

CHINA
SECTOR: Foam ODS use in sector (1999): 19,162 ODP tonnes
Sub-sector cost-effectiveness thresholds: ~ Polystyrene/Polyethylene US $8.22/kg
Rigid US $7.83/kg

Project Titles:

(a) Phasing out CFC-11 with HCFC-141b at six companies and phasing out CFC-11 by conversion to water blown
technology at one company (umbrella project)

(b) Phase out of CFC-12 in the manufacturing of extruded polystyrene (EPS) foams through the use of butane as a
blowing agent at 9 enterprises (umbrella project)

(c) Incremental operating cost: replacement of CFC-11 with HCFC-141b in manufacturing of PU rigid spray
foam for insulation at 26 enterprises

Project Data Multiple-subsectors |Polystyrene/polyethylene Rigid
Umbrella 9 enterprises 26 enterprises®

Enterprise consumption (ODP tonnes) 206.65 750.00 978.80

Project impact (ODP tonnes) 191.60 750.00 891.40

Project duration (months) 30 24 30

Initial amount requested (US $) 1,661,447 5,056,864 5,361,113

Final project cost (US $):
Incremental capital cost (a) 566,000 5,148,600 2,996,000
Contingency cost (b) 42,896 493,110 299,600
Incremental operating cost (¢) 1,052,551 -584,846 5,361,113
Total project cost (a+b+c) 1,661,447 5,056,864 8,056,713
Local ownership (%) 100% 100% 100%
Export component (%) 0% 0% 0%

Amount requested (US §) 1,661,447

Cost effectiveness (US $/kg.) 7.83 6.76 7.77

Counterpart funding confirmed? Yes

National coordinating agency SEPA

Implementing agency UNIDO

Secretariat's Recommendations

Amount recommended (US $)

Project impact (ODP tonnes)

Cost effectiveness (US $/kg)

Implementing agency support cost (US §)

Total cost to Multilateral Fund (US $)

*  The incremental capital cost component of the project was approved at the 32" Meeting. UNIDO is requesting
approval of incremental operating cost component.
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PROJECT DESCRIPTION
Sector background
- Latest available total ODS consumption (1999) 67,580.00 ODP tonnes
- Baseline consumption of Annex A Group I substances (CFCs) 57,818.70 ODP tonnes
- Consumption of Annex A Group I substances for the year 1999 42,983.40 ODP tonnes
- Baseline consumption of CFCs in foam sector Not available ODP tonnes
- Consumption of CFCs in foam sector in 1999 19,162.00 ODP tonnes

- Funds approved for investment projects in foam sector as of end US $80,258,917.00
of 2000

- Quantity of CFC to be phased out in investment projects in 14,988.90 ODP tonnes
foam sector as of end of 2000
- Quantity of CFC phased out from approved investment projects 7,953.10
in the foam sector as of end of 2000
- Quantity of CFCs in approved investment projects in the foam 7,953.20
sector not yet completed as of end of 2000
- Quantity of CFCs remaining to be phased out in the foam sector Not available
as of end of 2000
1. The performance of the China foam sector and projected phase out of ODS in the sector

are based on China’s 1999 sector consumption as described in China’s country programme
update. The phase out of CFC-12 from the polyethylene and polystyrene sub-sector is covered
under a strategy plan submitted by UNIDO to the Executive Committee at its 33 Meeting. The
remaining consumption of CFC-11 and phase out plan are described in the polyurethane foam
(PU) sector plan being submitted to the 34 Meeting by the World Bank.

2. Two umbrella projects and the PU sector plan have been submitted to the 34" Meeting.
In addition, UNIDO has submitted a request for payment of the incremental operating cost
component of a rigid foam umbrella project for 26 enterprises approved at the 32" Meeting. The
umbrella projects include one multiple sub-sector project covering six rigid polyurethane foam
enterprises as well as one enterprise producing polyurethane integral skin foam and one extruded
polystyrene foam project covering nine enterprises. The umbrella projects are expected to phase
out 941.6 ODP tonnes of ODS following implementation within a period of 30 months in each
case. UNIDO submitted all the investment projects while the World Bank submitted the sector
plan.
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Multiple Sub-Sectors

Umbrella project

(a) Rigid foam component

3. The six rigid foam enterprises included in the umbrella project (Hongyu, Longan,
Songliao, Tianyun, Xinyang and Yizheng) consumed a total of 188.8 ODP tonnes of CFC-11 in
the production of refrigerated vehicles in 1999. Four of the enterprises (Longan, Songliao,
Xinyang and Yizheng) operate spray foam dispensers, one enterprise (Tianyun) operates
low-pressure dispensers and one enterprise (Hongyu) operates foam pouring machines in the
baseline.

4. The enterprises will convert their production from CFC-11 to HCFC-141b as the foam
blowing agent. The project includes incremental capital costs for the six enterprises amounting to
US $751,000, covering the cost of high-pressure spray foam dispensers and the replacement of
low-pressure dispensers with high-pressure dispensers. Each company is requesting funds for
commissioning and trials (US $5,000 - US $15,000) and training (US $4,000 - US $7,000).
Incremental operating costs of US $4,959 to US $268,820 are requested by each enterprise for a
period of two years due to the higher cost of chemicals.

(b) Integral skin foam component

5. Yinxian consumed 17.85 ODP tonnes of CFC-11 in the manufacture of integral skin
foam for automotive applications in 1999. The enterprise operates two in-house low-pressure
dispensers and five injection moulds in the baseline.

6. Yinxian will phase out the use of CFC-11 by converting to HCFC-141b as the foam
blowing agent. The project includes incremental capital costs covering two high-pressure
foaming machines (US $160,000), retrofit of five moulds (US $10,000), three in-mould coating
machines (US $15,000) and a ventilation system (US $6,000). Other costs include trials,
commissioning (US $12,000) and training (US $7,000). Incremental operating costs of
US $87,951 are requested by the enterprise for a period of two years due to the higher cost of
chemicals.

Extruded Polystyrene Foam

Umbrella project: nine enterprises

Background information

7. This is the third of a series of umbrella projects prepared by UNIDO for China in the
polyethylene/polystyrene foam sector. Two umbrella projects in the polyethylene sub-sector
were approved at the 28™ and 31* Meetings and are under implementation. At the request of the
Executive Committee at the 28" Meeting in July 1999 UNIDO prepared a sub-sector strategy
plan which was eventually noted by the Executive Committee at its 33" Meeting in March 2001.
The strategy plan provided for the phase out of the remaining CFC-12 in the sector at a total cost
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of US $10.4 million. The key aspect of the Executive Committee’s request was for UNIDO and
China to ensure that there was no conversion of the considerable idle capacity that had been
identified. Thus the Committee had decided that the strategy should ensure that the total
capacity of enterprises for which funding for conversion would be sought would correspond to
the existing level of production of the sub-sector indicated in the strategy, including those
projects already approved.

8. The following plan was presented to the Executive Committee in the strategy plan.

Project Time of Estimated | Phase out Cost-
submission cost oDp effectiveness
million US $§ tonnes

Terminal EPE for 30 factories | Mid 2001 59 810 7.38

with 61 lines

1* EPS group project for 12 End 2001 2.9 686 4.22

enterprises with 19 lines

Terminal EPS umbrella Mid 2002 1.6 332 4.77

projects for 8 enterprises with

10 lines

0. The Government of China has decided to revise the schedule and submit the EPS project

in mid 2001 instead of the terminal umbrella EPE project. Hence this project is submitted to the
34™ Meeting.

10.  The plan envisaged industrial rationalization that would have reduced the number of
factories in the EPS sector from 20 to 17 and the extrusion lines from 29 to 26 for the conversion
of the total CFC-12 of 1,018 ODP tonnes. Consequently the first EPS umbrella project would
see a reduction in the factories from 12 to 10 and the number of lines to be converted from
19to 17. However UNIDO reported that some mergers have taken place among some of the
factories prior to preparing the project. As a result, the first EPS umbrella project will cover
14 of the original 20 enterprises. The consolidation of some of the 14 enterprises has resulted in
the project covering 9 enterprises converting 19 of the 21 extrusion lines to phase out 750 ODP
tonnes.

1. The nine enterprises included in the umbrella project (Nanjing, Nanjing Yue’an,
Hangzhou Kangda, Hangzhou Jinying, Guangdong Fushan, Guangdong Nanhai, Guangdong
Dongguan, Cangzhou Yongxiang and Guangdong Dongguan Yosheng) consumed a total of
754 ODP tonnes of CFC-12 per year in the production of extruded polystyrene foam (average
between 1998 and 2000). The enterprises operate extruders of capacity 50 kg/hour.

12. The enterprises will convert their production from CFC-12 to butane as the foaming
agent. The project includes incremental capital costs for the nine enterprises amounting to
US $4,931,100, covering the cost of retrofitting 19 existing extrusion lines, butane storage
facilities and fire protection and safety equipment. Other costs include consultancy, trials and
training. Incremental operating savings of a total US $584,846 are deducted from the respective
budgets according to the level of CFC-12 consumption. The unit cost of conversion is
US $266,150 per extrusion line with project cost-effectiveness of US $6.76/kg.

5
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Rigid Foam

Umbrella project: 26 enterprises

13. This umbrella project for the phase out of CFC-11 by 26 rigid polyurethane sprayfoam
enterprises was originally submitted to the 3 Meeting. The description of the project is
contained in document UNEP/OzL.Pro/ExCom/32/30/China and Corr.1 which are available on
request.

14.  The Executive Committee approved only the incremental capital cost of the project
amounting to US $2,996,000 and 10% contingency of US $299,600. The incremental operating
cost of US $5,751,140 which UNIDO later revised to US $4,979,568 was not approved. UNIDO
was requested to resubmit the incremental operating cost for consideration after a survey of
prices in the foam sector.

15. UNIDO conducted a survey based on terms of reference agreed with the Secretariat. The
report of the survey has been submitted to the Secretariat.

16. Based on this report UNIDO is requesting approval of an amount of US $5,361,113 as
incremental operating cost of the project. Based on this amount the project’s cost will be as
follows:

Incremental capital cost: US $2,996,000
10% contingency US $299,600
Incremental operating cost US $5.361.113
Total project cost US $8,656,713
Project impact 891.40 ODP tonnes
Cost-effectiveness US $7.71/kg

SECRETARIAT’S COMMENTS AND RECOMMENDATIONS

COMMENTS

Rigid foam

Umbrella project: 26 enterprises

17.  The report on the prices is still under discussion, noting that the outcome will impact the
cost of projects submitted for the China foam sector by UNIDO and World Bank. The outcome
of the review and discussions on the report with the implementing agencies as well as the
resulting incremental operating cost of the project will be communicated to the Sub-Committee
on Project Review.
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Multiple Sub-sectors

Umbrella project (UNIDO)

18.  The incremental capital cost of the project has been agreed. However agreement on the
level of incremental operating cost depends on agreement on chemical prices which are still
under discussion. The eligible grant of the project will be communicated to the Sub-Committee
on Project Review when the incremental operating cost is agreed.

Extruded polystyrene foam: Umbrella project: 9 enterprises

19.  The Secretariat’s review of the project identified a number of issues:

(a) Although a “strategy plan” had been developed to guide the development of
projects in the sector major components of the first EPS umbrella project are not
consistent with the those provided in the strategy plan.

(b) The cost of converting the 19 extrusion lines at about US $5.1 million is
significantly higher than the estimated amount in the plan of US $2.9 million.

20.  The following provides a summary of costs requested in the project as against those
proposed in the strategy plan.

Item Proposed in Plan | Requested in Project

USS USS

Cost of conversion of 19 extrusion lines 2.9 million 5.1 million

Unit cost of extruder retrofit and other related 235,000 266,150

facilities

Incremental operating saving per kg CFC-12 1.6 0.78

phased out

Cost-effectiveness per kg CFC-12 phased out 4.22 6.76

21. The review also identified certain incremental capital and operating cost items which

were not consistent with similar projects approved in China or other Article 5 countries.

22.  The project is still under discussion between the Secretariat and UNIDO. The outcome
of the discussion will be communicated to the Sub-Committee on Project Review.
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Actions on relevant sections of Decision 33/2

Government and Enterprise Commitments

23. The Secretariat received letters of transmittal of the Umbrella projects
(Polystyrene/polyethylene) from the Government of China in which it stated, inter alia,
consistent with Executive Committee Decision 33/2 (c) that:

(a) The National Ozone Unit has validated the total CFC-11 consumption of a total of
941.6 ODP tonnes to be phased out by enterprises in the umbrella projects.

(b) The Government of China has been advised that its agreement with the project
indicates a commitment to ensure that the validated phase-out figure of
941.6 ODP tonnes was realized and yielded a sustained reduction from its 2000
foam sector consumption.

24. The Secretariat also received signed commitment notes from the Managers of the
individual enterprises in which they inter alia affirmed their commitments to completely phase
out the CFC-11 and not to revert to its use after conversion, to co-operate with the implementing
agency to return any unused contingency funds and funds deemed to have been used in situations
of identified serious funding irregularities as well as other commitments stipulated under
Decision 33/22 and other relevant rules governing project approval.

25. The above documents are available at the Secretariat and may be made available on
request.

RECOMMENDATIONS

Pending.
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PROJECT EVALUATION SHEET

CHINA
SECTOR: Refrigeration ODS use in sector (1999): 6,300 ODP tonnes
Sub-sector cost-effectiveness thresholds: ~ Domestic US $13.76/kg

Project Titles:

(a) Replacement of CFC-11 foaming agent with cyclopentane and CFC-12 refrigerant with HFC-134a in
manufacture of domestic refrigerators at Shangling Electric Appliance (Group) Co. Ltd.

Project Data Domestic
Shangling

Enterprise consumption (ODP tonnes) 490.50

Project impact (ODP tonnes) 490.50

Project duration (months) 36

Initial amount requested (US $) 3,290,638

Final project cost (US $):
Incremental capital cost (a) 3,442,500
Contingency cost (b) 344,250
Incremental operating cost (c) 450,619
Total project cost (atb+c) 4,237,369
Local ownership (%) 97%
Export component (%) 2%

Amount requested (US $)

Cost effectiveness (US $/kg.) 6.21

Counterpart funding confirmed?

National coordinating agency SEPA

Implementing agency IBRD

Secretariat's Recommendations

Amount recommended (US $)

Project impact (ODP tonnes)

Cost effectiveness (US $/kg)

Implementing agency support cost (US §)

Total cost to Multilateral Fund (US $)
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PROJECT DESCRIPTION
Sector Background
- Latest available total ODS consumption (1999) 67,580.00 ODP tonnes
- Baseline consumption of Annex A Group I substances (CFCs) 57,818.00 ODP tonnes
- Consumption of Annex A Group I substances for the year 1999 42,983.00 ODP tonnes
- Baseline consumption of CFCs in refrigeration sector Not available
- Consumption of CFCs in the domestic refrigeration sector in 1999, 6,300.00 ODP tonnes

including servicing
- Funds approved for investment projects in refrigeration sector as US $150,893,871
of December 2000 (32" Meeting)

- Quantity of CFC to be phased out in investment projects in 11,313.00 ODP tonnes
refrigeration sector as of end of 2000

26.  According to information from the Government of China only one investment project in
the domestic refrigeration sector remains to be funded by the Multilateral Fund. The remaining
enterprises in the sector are small- and medium-sized. A terminal umbrella project will be
prepared and submitted at a later stage.

27. The Executive Committee has approved about US $150.9 million for projects to phase
out 11,313 ODP tonnes of CFC in the domestic refrigeration sector in China.

28.  The Shangling project was submitted for the consideration of the Executive Committee at
its 33 Meeting. The Executive Committee decided to defer the consideration of the above
project, pending consultation between the World Bank and the enterprise concerned
(Decision 33/45). The project description and the Secretariat’s comments, including
developments after the 331 Meeting are reproduced below.

Shanghai Shangling Electric Appliance

29.  The enterprise, which is 96.52% nationally owned, consumed 409.3 ODP tonnes of
CFC-11 and 81.2 ODP tonnes of CFC-12 in the manufacture of 394,976 units of domestic
refrigerators in 1999. It has five lines: three refrigerator production lines, one freezer production
line (idle for the last two years) and one refrigeration technical servicing line. Existing foaming
production equipment consists of 18 high-pressure foam dispensers, which serve foaming jigs
and fixtures installed in the cabinet and door production lines. The enterprise is also equipped
with assembly, evacuation and refrigerant charging equipment.

30. The proposed project will phase-out 490.5 ODP tonnes of CFC-11 by converting to
cyclopentane in foaming operations (in lines 1, 2 and 3) and to HFC-134a in the refrigerant part
(in assembly lines 2, 3 and technical servicing line). Assembly Line 1 has been converted to
HFC-134a under a project previously approved by the Executive Committee. Shangling will
dismantle Line 4 (freezer production) at its own cost after the completion of this project to
achieve the complete ODS phase out in all its production lines.

10
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31.  The adoption of a new flammable blowing agent requires substantial modification of the
existing production process to insure safe working conditions. The proposal requests funding for
modification/replacement of 18 existing high pressure machines, replacement of pre-mixing
stations, electrical modification of existing foaming jigs and fixtures, and the installation of gas
detection, ventilation and nitrogen supply systems. The cost requested for the conversion of the
foam part amounts to US $2,982,500. Conversion to HFC-134a technology requires replacement
of refrigerant charging machines, leak detectors and replacement/retrofit of vacuum pumps at a
cost of US $709,770. Other costs include technology transfer, trials, training and safety
certification. Contingency costs are calculated at the 10%.

32. Incremental operating costs are requested in the amount of US $450,619 for a period of
six months reflecting the higher cost of chemicals and an increase in foam density.

SECRETARIAT’S COMMENTS AND RECOMMENDATIONS
COMMENTS

33.  The Executive Committee has already approved two investment projects to be
implemented by the World Bank for the above enterprise:

* Conversion to 50% reduced CFC foam in refrigerator manufacturing at the cost of
US $958,000 (approved at the 10™ Meeting), and

* Engineering assistance for conversion of refrigerator manufacturing to HFC-134a with rotary
compressor at Shanghai Shangling General Refrigerator Factory at a cost of US $1,327,000
(approved at the 13™ Meeting).

34, These two projects covered conversion of the entire production of the enterprise at that
time. Both projects are completed.

35. The Secretariat requested the World Bank to clarify the date of installation of the
additional four production lines listed in the current proposal. The Bank advised that, in the
period 1993- 1994 while moving the earlier two projects forward, the company was in the
process of simultaneously installing new CFC-based production facilities. The approved projects
covered only conversion of one production line. The new production capacity was installed after
the date of approval but prior to July 1995.

36. The Secretariat questioned the reliability of production and CFC consumption data which
were different from data provided in the project completion report related to the conversion to
HFC-134a as referred to in the project listed in the second bullet of paragraph 33 above. The
World Bank verified the 1999 production and consumption data through a consultant visit to the
enterprise and advised that the company produced 394,976 units as reported in the project
document. The break down of production and capacity into three production lines is indicated in
the following table:

11
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Production Capacity
Line 1 2,076 420,000
Line 2 362,800 400,000
Line 3 30,100 200,000
Total 394,976 1,020,000
37. Given the significant under-utilisation of the installed capacity and the similarity of

models produced at the three lines, the Secretariat proposed to the Bank to consider the
rationalisation of production in Shangling by consolidating all manufacturing facilities onto
Line 2. The World Bank declined this proposal indicating that the existing capacity should be
maintained.

38. Citing other projects in China and elsewhere, where the Executive Committee had taken
utilisation of capacity into account when calculating incremental cost, the Secretariat then
proposed to calculate the incremental capital costs on the basis of retrofit of a reduced number of
foaming machines in Line 1 and Line 3. This would reflect the very low utilisation rates of the
foaming equipment which are 0.5% and 15% respectively. The level of grant was calculated at
the amount of US $2,370,702 accordingly, including incremental operating costs. The
Secretariat put this figure forward for consideration by the Sub-Committee for Project Review
and explained to the Sub-Committee the basis for calculation, taking into account the rate of
utilization of capacity. Following a discussion, the Committee invited the World Bank to
communicate the proposed figures to the enterprise. Subsequently, the Executive Committee
deferred the project because the World Bank was not able to indicate that the enterprise had
agreed to it.

39. SEPA has recently provided the Secretariat with updated information on production
levels at Shangling in both 1999 and 2000 as reported by the company to the Chinese
Refrigeration Association. Production in 1999 was 234,976 units and 189,505 units in 2000.
For the year 2000, there was no production in Line 1, Line 3 produced 7,286 units only, and the
remaining 182,219 units were produced in Line 2.

40. The updated information on 1999 production is much lower than the figure used in the
calculation of incremental costs presented to the 33rd Meeting. The Secretariat has sought
clarification from the World Bank about the discrepancy in 1999 production figures. The World
Bank suggested that the year 2000 production figures should be used for calculation of the
incremental operating costs of the project. The Secretariat agreed that 2000 production figures
should be used, but noted that these new figures reduce even more the rate of utilisation of the
production capacity of the enterprise. The Secretariat considers that this reduced rate of
utilisation will also need to be reflected in the determination of incremental capital costs and is
working with the World Bank to determine the eligible level of funding.

41.  The Sub-Committee on Project Review will be advised accordingly on the outcome of
this activity.

12
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PROJECT EVALUATION SHEET
CHINA

SECTOR: Foam ODS use in sector (1999): 19,162 ODP tonnes
Sub-sector cost-effectiveness thresholds: n/a
Project Title:

(a) Sector plan for phaseout of CFC-11 in the China foam sector

Project Data Multiple-subsectors

PU Sector Plan

Enterprise consumption (ODP tonnes) 19,162.00
Project impact (ODP tonnes) 12,071.00
Project duration (months) 108
Initial amount requested (US $) 14,300,000
Final project cost (US $):* 92,200,000
Incremental capital cost (a) 76,027,400
Contingency cost (b)
Incremental operating cost (c) 13,935,959
Total project cost (atb+c) 115,300,000
Local ownership (%) 100%
Export component (%) 0%

Amount requested (US $)

Cost effectiveness (US $/kg.)
Counterpart funding confirmed?
National coordinating agency SEPA
Implementing agency IBRD

Secretariat's Recommendations

Amount recommended (US $)

Project impact (ODP tonnes)

Cost effectiveness (US $/kg)
Implementing agency support cost (US §)
Total cost to Multilateral Fund (US $)

*  (atb+c) does not match with the total project cost since the total project cost was calculated on a different basis.
The total project cost does not include cost of technical assistance estimated to be US $3.5 million.

13
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CHINA POLYURETHANE FOAM (PU) SECTOR PLAN AND FIRST
IMPLEMENTATION PROGRAMME

A Note from the Secretariat

1. The World Bank has submitted a sector plan for the phase out of CFC-11 consumption in the
China polyurethane foam sector. It has also submitted a “First Implementation Programme”
requesting approval for a total amount of US $15.1 million. US $14.3 million of the amount is
requested to be used for funding “CFC-11 reduction contracts”, while US $800,000 is to be used
for technical assistance.

Background information

2. This is the second national foam sector plan being prepared by the Government of China.
The first China foam sector plan was prepared under the guidance of NEPA (now SEPA) and
China National Council of Light Industry (CNCLI) by China Plastics Processing Industry
Association supported by UNDP and the World Bank. The sector plan was prepared in 1995 on
the basis of detailed analysis of the status at that time as well as future trends in the foam
industry and was considered as “an effective action plan for ODS phase out in the Chinese foam
industry”. A copy of the sector plan entitled “ODS Strategy for Foam” is available from the
Secretariat on request.

3. The sector plan provided information as of 1994 on producers of foam products including
their number, their names, their current as well as projected CFC consumption, phase out
scenarios and costs. The sector plan identified as at 1994 a total of 186 enterprises made up of
61 flexible foam (excluding boxfoam), 38 flexible boxfoam, 40 semi-rigid foam and 47 rigid
foam enterprises. It also provided a strategy for implementation of the CFC phase out based
mainly on demonstration projects followed by investment projects which were to be submitted in
batches. Some of the demonstration projects and investment projects proposed under the sector
plan have already been approved and implemented. As of end of 2000 the Executive Committee
had approved 114 investment projects in the polyurethane foam sector for China with a total
funding of US $57.8 million for the phase out of 9,887.2 ODP tonnes.

The Polyurethane Sector Plan

4. The Executive Committee approved US $300,000 to the World Bank at the 30™ Meeting to
prepare the sector plan to phase out CFCs from the polyurethane foam sector in China. The
document was prepared in collaboration with a special foam working group established by the
Government of China.

5. The associated costs of the sector plans are calculated based on the 1999 foam sector
consumption of 19,162 tonnes as established in the China country programme update. Thus the
objective of the plan is to achieve complete phase out of this base consumption (19,162 tonnes)
by 2009.

6. The table below provides information on the status of the polyurethane foam sector as at the
times of the first (1995) and second (2000) sector plans.

14
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1995 Sector Plan 2000 Sector Projects
Plan already funded
as of 2000

Total number of foam enterprises 186 1,115 141%*
Total estimated consumption (ODP 15,699 12,510 14,988.9
tonnes)
Number of rigid and semi-rigid foam 87 190 70%*
(including integral skin and flexible
molded foam)

ODS consumption (ODP tonnes) 10,899 5,160 6,084
Number of Flexible slabstock enterprises 61 125 36*

ODS consumption (ODP tonnes) Approx. 4,420 6,122 3412.5
Flexible boxfoam enterprises 38 100 3%

ODS consumption (ODP tonnes) Approx. 380 102 288.7

* The figures refer to number of projects approved, some of which included more than one enterprise.

7. The Sector Plan consists of eight sections and an executive summary. China’s foam sector
background and its performance to date are described in the first two sections. The document
provides in Section II the background and results of the survey that was conducted and used as a
basis for developing the plan. The survey identified 408 (37%) out of 1,115 estimated number of
polyurethane foam producing enterprises. Technological options as well as strategies to be
adopted and their estimated costs are described in the sections on “Phase out Strategy” and
“Incremental Cost Analysis” (sections IV and VI respectively). Using the concept of “eligibility
rates” and other approximations the calculation of the phase out cost, which is based primarily on
the method of calculation of individual projects, results in an amount of US $89.96 million. In
addition, US $3.5 million is requested under the policy aspects for technical assistance
programmes. The chapter on “Operating Mechanisms” provide the implementation modalities of
the plan.

First Implementation Programme

8. A “First Implementation Programme” covering the period 1 July 2001 — 31 December 2002
was submitted together with the Sector Plan. The World Bank is requesting an amount of
US $14.3 million to be used to fund CFC-11 reduction contracts for 50-80 enterprises to
eliminate 2,000 tonnes of CFC-11 by the end of 2004 and 2005. These 50-80 projects include
two groups of 19 flexible slabstock foam enterprises in Chengdu and Henan provinces for which
two umbrella projects for a total of about US $9.0 million was submitted to the 3 Meeting. In
addition it is requesting US $800,000 for technical assistance activities for a total request of
US $15.1 million.

SECRETARIAT’S COMMENTS AND RECOMMENDATIONS

China Polyurethane Foam (PU) Sector Plan (World Bank)

9. Since the inception of the Fund a total of US $80,358,917 has been approved for 164 projects
to phase out 14,989 tonnes of CFC-11 in the foam sector in China at an average cost-
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effectiveness of US $5.36 per kilogram. In the polyurethane foam sub-sector 114 projects
(excluding non-investment projects) have been approved for US $57,839,086 to phase out
9,887.2 ODP tonnes at average cost-effectiveness of US $5.85/kg. Against this background the
Government of China is seeking US $92,200,000 to complete the phase-out.

10. The sector plan is very similar in form to the plan approved for the solvent sector, and,
previously, the halon sector. It uses similar methodology to: propose consumption level;
establish sub-sector profile; establish pre-1995 eligbility of enterprises and consumption; analyse
approved project costs, and; extend approved costs to cover the remaining eligible consumption.

11. Implementation modalities are likewise very similar, with ODS phase-out contracts to be
issued through a bidding system for larger enterprises and a voucher system to be used to provide
equipment and technical assistance for SMEs. However, applicability of this modality to the
foam sector is a matter that needs careful consideration given the unique characteristics and
specificity of the conversion technologies. Regulatory measures are proposed to restrict supply
to meet the agreed maximum consumption levels.

12. Funding is proposed to be approved in annual tranches, on the basis of demonstrated
performance in meeting previously agreed annual targets. SEPA is proposed as the project
manager, with implementation to be carried out by a domestic agency and supervision to be
undertaken by the World Bank.

Consumption and costing

13. The establishment of eligibility of enterprise production capacity for funding on the basis of
decision 17/7 on ODS capacity installed after 25 July 1995 presents significant problems given
industrial growth in recent years and the information available in both the World Bank document
and the 1995 sector strategy documents. The claimed figure of 85 percent “eligibility ratio” also
requires additional careful analysis.

14. The basis for establishing unit costs including chemical prices, equipment prices and
methodology all need additional close attention. It would be expected that the weighted sector
plan cost effectiveness (now US $6.96/kg) should be as good as or better than the overall
weighted level arising from projects so far approved (US $4.22/kg).

Performance measurement, reporting, monitoring and auditing

15. There is need to ensure that there is adequate time to record and verify performance prior to
seeking approval of next tranche. The discussion on this aspect of the plan is cursory
(paras. 7:18, 7:19). There is a need for a more detailed attention to processes.

First Implementation Programme
16. The first implementation programme does not provide description of the projects to be

funded and breakdown of the technical assistance costs. With regard to the technical assistance
costs, since the costs of the projects in the polyurethane foam sector plan are calculated inclusive
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of technology transfer and training costs and several technical assistance and demonstration
projects have already been approved for the sector, there is need to review their eligibility.

Umbrella projects Chengdu and Henan

17. At the 32™ Meeting the World Bank submitted two group projects in the foam sector in
China. The Executive Committee decided to defer approval of the projects pending preparation
of a sectoral phase-out strategy for the foam sector in China which it was hoped would be
presented to the second meeting of the Executive Committee in 2001. On that basis the projects
would be maintained in the World Bank’s 2000 business plan (Decision 32/52).

18. The two projects with a combined value of US $8,956,330 are now included in the sector
strategy as a component of the first implementation plan without any specified cost. That is,
although funded as part of the strategy they will still be implemented as two, stand-alone group
projects. At the 32" meeting, the Secretariat provided a review of the projects which pointed out
that the Bank had not addressed the various comments of the Secretariat regarding industrial
consolidation, enterprise eligibility and cost issues and that the projects did not carry a
recommendation for approval.

19. No additional information had been received from the World Bank concerning these two
projects and the issues raised by the Secretariat remain unaddressed. Nonetheless, the Bank
informed the Secretariat that it was seeking approval of the two projects at the current meeting.
The Secretariat is still unable to recommend approval, and notes that unless the Executive
Committee was inclined to approve the first implementation plan of the sector strategy at this
meeting, which the Secretariat also cannot recommend, there is now no mechanism for the two
projects to be considered separately.

20. The remainder of the first implementation plan when the Chengdu and Henan umbrella
projects are considered, would consist of a request for US $6.1 million to cover phase-out
contracts of as yet unspecified 31-61 enterprises.
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EXECUTIVE SUMMARY

1. Background: China signed the Montreal Protocol in 1991 and established a country
program for actions to phase out use of ODS. With the approval of the sector phaseout
plan in March 1999 to phase out all production of CFCs, it has become necessary to
address phase-out in the consumption sectors as a whole, to minimize the impact on the
industrial development or growth of the affected sectors.

2. Project Objective: In conjunction with presently ongoing foam projects and other projects
for the PS/PE sector and the domestic refrigeration sector developed by China with other
implementing agencies, this project will result in complete phaseout of 19,162 MT of
CFCs from the foam sector in China by the end of 2009. These actions will help China to
meet its present and future obligations under the Montreal Protocol. This Sector Plan,
which has been developed by China with the World Bank, specifically targets the PU
foam sector in terms of data analysis, broad strategy for phaseout, the policy framework,
operating mechanism and incremental cost. The current estimated eligible consumption
of 10,651 MT of CFC in the sector in China will be phased out through a series of annual
programs. Providing for an annual growth rate of 3% for this consumption, the targeted
phaseout amount of CFC-11 over the plan period is estimated to be 12,071 MT. Other
consumption will be phased out through policy option and control of CFC supply in
China.

3. Scope and Content. The plan proposes to consolidate and replace present ODS-based
technology with a combination of alternative technologies, including pentane and
HCFC-141b for the rigid sub-sector, LCD and variable pressure/methylene chloride
technologies for flexible foam, and water-blown for integral skin sub-sectors. Conversion
projects will be accompanied by associated policy actions to ensure that the phaseout
proceeds on schedule, and that ineligible enterprises not being financed under the project
are also compelled to stop use of CFC-11. An action plan indicating annualized phaseout
targets is included.

4. Data: The foam sector has been surveyed through questionnaires and field visits, and the
data contained in this proposal is derived from three rounds of surveys. There are
estimated to be more than 1,115 PU foam enterprises consuming CFC 11 in China. In
addition to enterprises already funded by the MLF for conversion, detailed information
has been collected for about 408 enterprises during preparation of the sector plan. The
survey data was used to establish consumption data, eligibility of enterprises for inclusion
in the plan, and assumptions on costs and prices.

5. Costs calculations: An incremental costs analysis was used to calculate the estimated
actual conversion costs to China based on MLF guidelines and the eligible funding based
on ExCom thresholds. The project proposes funding based on the lower of those two
calculations for each sub-sector. Based on the actual consumption of CFCs in the flexible
foam, rigid foam and integral skin sub-sectors, a weighted average phaseout costs of
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US$6.96 per kg of CFC phased out was derived, and used to determine the eligible
funding for the sector as a whole. Using this approach, a funding request of US$ 92.2
million has been prepared. This includes incremental costs of $ 88.7 million, and a
technical assistance request of $ 3.5 million. The annual phaseout targets and funding
requested are summarized below.

6. Adjustment for HCFC-141b consumption: Where possible, cyclopentane technology
was used in the conversion of the rigid foam sub-sector. However, the proposal also
includes a replacement of CFC-11 with HCFC-141b in the remaining rigid applications.
An adjustment has therefore been made for the residual ODP consumption that will result.
It is estimated that the impact of HCFC-141b consumption will amount to 341 MT over
the life of the project. The funding request has accordingly been adjusted by $ 2.4 million.

Annual Phaseout targets and funding requests
Assumptions

Annual growth of consumption 3%

Weighted average cost threshold ($.kg) 6.96

Annual Inflation rate 2.5%

Year of |Remaining eligible |Consumption to be phased [Calculated incremental
Program |consumption (MT) out under program (M) cost (US$ million)
1999 10,651 -
2000 10,971 -
2001 11,300 2000 14.3
2002 9,579
2003 7,806 2,000 14.6
2004 5,465 2,500 18.7
2005 3,054 2,500 19.2
2006 571 2,500 19.7
2007 - 571 4.6
2008 - -
2009 - -
2010 - -
TOTAL 12,071 91.1
Adjustment for HCFC-141b 341 -2.4
consumption
INet incremental costs requested 88.7
Technical Assistance 3.5
TOTAL 92.2
7. Agency support costs: Agency support costs have not yet been included in the proposal,

and are to be determined by the ExCom as per Decision 26/41.
OORG Review: The proposal has been reviewed and approved for submission by the
Bank’s OORG reviewer for the foam sector. His comments are attached at Annex II.

! The first program will address 2001 and 2002, to be followed thereafter by annual programs.
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I. INTRODUCTION

A. BACKGROUND

1.1 China signed the Vienna Convention for the Protection of the Ozone Layer in September
1989, signed the Montreal Protocol in 1991, and ratified the London Amendment of the Montreal
Protocol on Substances that Deplete the Ozone Layer (hereafter referred to as the Montreal
Protocol or MP) in 1991. Since then, China has been committed to the phaseout of Ozone
Depleting Substances (ODS) in accordance with its designation as an Article 5 country as
classified under the Montreal Protocol. In January 1993, the Chinese Government (hereafter
referred to as the Government) approved the China Country Program for phaseout of Ozone
Depleting Substances (hereafter referred to as the Country Program or CP), and started to
implement ODS phaseout activities in China with the support of the Multilateral Fund (MLF) of
the Montreal Protocol. Since 1999, China ODS phaseout activities have reached a new stage. The
CFC production sector phaseout plan was approved in March 1999. An update to the CP was
approved by the State Council in November 1999, to provide guidance for future phaseout
activities.

1.2 In 1992, the Government established a Leading Group for Ozone Layer Protection and a
Project Management Office (PMO) to manage and organize phaseout activities. This Leading
Group has the overall responsibility for all phaseout activities. The Leading Group has assigned
the State Environmental Protection Administration (SEPA) with management of the ODS
phaseout program in China. The PMO was established within SEPA with administrative
responsibility to coordinate and organize phaseout programs/projects implemented through the
four International Implementing Agencies.

1.3 In 1999, there were about 1,345 enterprises in the Polyurethane (PU) foam sector in China,
including CFC-consuming and non-CFC PU foam enterprises. Production in the foam sector has
increased continuously to meet the demand for foam products, resulting in increased CFC
consumption in this sector. The total consumption of CFC-11 in the foam sector was 19,162 MT in
1999. By the end of 2000, the phaseout target of CFC-11 through approved projects in foam sector
was 10,222 MT; out of this, 3,504 MT had already been phased out by the end of 1999. China has
gained valuable experience in ODS phaseout activities from the implementation of individual and
umbrella phaseout projects. However, as a result of the presence of a large number of enterprises in
the foam sector and the continued growth in demand for foam products, CFC consumption has not
declined as expected. Now, as CFC production has been regulated and other sectors such as
solvents and tobacco have been brought under sector plans for phaseout of CFCs, it is essential that
a sector plan for the foam sector be put in place as quickly as possible, so that China can address
the final remaining large consumption sector.

1.4  Along with the progress in implementing ODS phaseout activities in the Halon, MAC,
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Solvent, and Tobacco sectors, ODS phaseout in the Foam sector has become critical to the future
of phaseout activities in China. This large consuming sector comprises a lot of small and medium
sized enterprises all over China. This poses a major challenge because of safety concerns of some
substitutes, funding constraints, and management of geographically dispersed small CFC users.
The most efficient approach is to fund incremental conversion costs of ODS phaseout at the
national level, and to select appropriate operating mechanisms to complete phaseout in the entire
sector.

1.5 The PU foam Sector Plan aims at the complete phaseout of CFC-11. It will establish an
efficient operating mechanism to promote phaseout activities, to reach out to small users, to
promulgate and monitor producers, and to develop a reporting and auditing mechanism on
phaseout activities and fund utilization. The phaseout action plan is provided in Chapter VII.
According to the Sector Plan for CFC Production Phaseout in China, the production of CFC-11
will be reduced year after year and ceased by January 1, 2010. The schedule for consumption
phaseout of CFC-11 needs to match the production phaseout of CFC-11.

1.6 The objectives of the Sector Plan are:

a) To meet the obligations of the Government under the Montreal Protocol by phasing
out CFC production and consumption in a coordinated program, and to ensure
phaseout of CFC-11 consumption at the sector level,

b) To implement a timely and cost-effective action plan, that can be completed and
monitored with monitoring indicators at the sector level;

c) To improve efficiency in the use of MLF resources by reducing management and
implementation costs on the sector level; and

d) To provide economic incentives and technical assistance to small enterprises, and
promulgate policies to ensure success.

B. PREPARATION OF FOAM SECTOR PLAN

1.7 At the 30™ Meeting of the ExCom, resources were approved for China to prepare, with the
assistance of the World Bank (WB), a sector plan for phasing out CFC-11 consumption in the PU
foam sector in China. Subsequently, the Government of China established a foam special working
group for all preparation activities. The special working group comprises experts from Peking
University and industrial associations. This group conducted a few rounds of survey in 1999 and
2000 on ODS consumption by PU foam enterprises , and participated in preparation of the foam
sector phaseout plan.

1.8 The Foam Sector Plan has been developed on the basis of the Government’s obligations
under the Montreal Protocol, and China's Country Program update (1999), and taking into account
the principles established in other sector plans approved by the ExCom and the guidelines in the
foam sector. The Foam Sector Plan is consistent with the MLF principles and guidelines as well as
related documents on incremental costs.
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1.9 The main principles and guiding determinants of the Foam Sector Plan are:

a) The Government's obligations under the London Amendment of the Montreal
Protocol on Substances that Deplete the Ozone Layer;

b) The principles addressed in the China Country Program (CP) on Phasing Out Ozone
Depleting Substances completed in 1993, and the CP Update in December 1999;

¢) The national strategy and planning for economic and social development;

d) The need to develop a foam sector development plan to ensure that the development
of the foam sector itself must not be jeopardized by ODS phaseout;

e) The Government’s commitment to comply with the agreed overall and annual
phaseout targets, assuming that the MLF approves the Sector Plan, disburses funds
according to the Annual Programs, and facilitates the transfer of alternative
technologies required for ODS phaseout in PU foam sector; and

f) Phase out of ODS in the foam sector in a cost-effective way.

1.10  The contents of the proposal are:
Chapter L. Introduction.
Chapter I1. The Foam Sector in China.
Chapter II1. Survey of CFC-11 Consumption in the PU foam sector
Chapter IV Phaseout Strategy.
Chapter V. Policies.
Chapter VL. Incremental Costs Analysis.
Chapter VII. Operating Mechanism.
Chapter VIII.  Action Plan.
Annex | Detailed Incremental Costs Calculations.
Annex II Comments of OORG reviewer.

1.11  The Foam Sector Plan deducts ODS phaseout amount and costs from the baseline for foam
projects already approved by the ExCom to avoid double counting. Implementation of the PU
foam Sector Plan will not affect implementation of projects already approved.

1.12  This Sector Plan only addresses PU foam sector in terms of data analysis, broad strategy
for phaseout, policy framework, operation mechanism and incremental costs. The remaining
CFC-12 consumption in the PE/PS foam sub-sector will be covered through a strategy/action plan
being prepared by China with the assistance of UNIDO, and the phaseout of remaining CFC-11
consumption in the household refrigeration foam sub-sector will be covered under a terminal
umbrella project also being prepared by China with UNIDO assistance.

1.13  According to the working program of the foam special working group, one PU umbrella
project (237 MT of CFC-11) with the assistance of UNIDO will be proposed for consideration to
the 34th ExCom meeting. The phaseout amount in the project will be deducted from the scope of
the PU Foam Sector Plan, to arrive at the net amount of CFC-11 to be phased out directly under
the Sector Plan.
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II. THE FOAM SECTOR IN CHINA

A. SECTOR BACKGROUND

2.1 The foam sector has developed rapidly over the past 20 years in China. Based on the China
Statistics Yearbook of 1999, the production of foam and plastics in 1998 had multiplied 7 times
since 1980. The historic production of foam and plastic is shown below”.

Figure 2.1 Production of Foam and Plastics
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2.2 The total number of CFC-11 consuming PU foam enterprises was about 1,115 and there
were about 200 PS/PE enterprises in 1999 . Their products include furniture, domestic electricity
products, packing materials, dishware, piping, cold storage, refrigeration equipment, and
insulation materials. With rapid economic growth and development of the marketing system, the
growth in foam production is estimated to have increased more than 10% per year over the past
20 years. In the early 1980s, most foam enterprises were large and state-owned; whereas, by late
1990s and into 2001, the sector population is mainly private, or collective enterprises of small
and medium size. The production technology is relatively primitive, capacity utilization is low,
and management capability is also relatively limited. The estimated number of foam producers in
1999, and their consumption of CFCs, are shown in Table 2.1.

2 The production of foam and plastic is not separately available in the statistics.
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Table 2.1 CFC Consumption and Foam Production in the Foam Sector in 1999

Estimated
. . . Number of Consumption Foam
Classification Main Products Enterprises ODS of CFCs I()MT) Production
(MT)
Continuous foam Furniture ~300 | CFC-11 ~7,500 ~170,000
Box foam Furniture ~250 | CFC-11 ~1,400 ~ 30,000
Insulation materials,
PU Rigid foam boards, pipes and ~550 | CFC-11 ~10,000 ~80,000
Auto parts', furniture
Integral skin ~15 | CFC-11 ~100 ~ 3,000
Subtotal ~1,115 ~19,000 ~283,000
Refrigeration Foam Insulation foam, cold ~30 | CFC-11 4,800 ~40,000
storage
Extruded Dishware, packaging ~40,000
Polystyrene/PS/PE tuck net ~200 | CFC-12 4,000
Subtotal ~ 230 8,800 ~80,000
Total ~1,345 ~27,800 ~363,000

l/ These include integral skin for steering wheels, dashboards, stick shifts, handles, arm rests, and other parts

inside automobiles.

2.3 The foam sector is comprised of the following applications:

a) PU foam -- All Polyurethane (PU) flexible foam applications, including integral skin;
and all PU rigid foam applications, including transport foam applications;

b) PE/PS -- All PE/PS foam applications; and

c) Refrigeration foam -- All foam applications in the refrigeration industry.

2.4 Table 2.2 below shows the CFC consuming enterprises by sub-sector.

Table 2.2: Number of PU foam enterprises and CFC consuming enterprises

Flexible | Rigid Integral Total
foam foam skin
Total enterprises in the PU foam sector ~600-700 | ~650 ~100 | ~1,345
Total CFC consuming enterprises in PU foam sector ~550 | ~550 ~15| ~1,115
MLF funded PU foam enterprises'/ 41 | 1137 137/ 167
Proposed UNIDO 2001 umbrella project 8 8
CFC consuming enterprises covered by the survey 225 179 4 408
Eligible enterprises identified by the survey 200 152 4 356
Non-eligible enterprises as identified by the survey * 25 27 0 52

" Total number of projects financed by MLF is 112 and total number of enterprises included is 167 because of

umbrella projects. See footnotes 2 and 3.
%/ The 113 enterprises are covered by 61 MLF projects. There are two umbrella projects, one with 26 enterprises

and one with 31 enterprises.

) The 13 enterprises are covered by 10 MLF projects, with one umbrella project with 4 enterprises.

¥ Enterprises covered by the survey are called "Identified enterprises” in the PU foam sector plan.
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2.5 This foam sector plan includes CFC-11 phaseout for enterprises which use CFC-11 as
foaming agent, including PU flexible foam, integral skin foam and PU rigid foam applications.
Hereafter the term “foam sector plan” refers to the PU foam sector plan.

2.6 In 1999, the PU foam sector accounted for about 75% (19,162 MT) of the country’s total
CFC consumption. With the implementation of the halon sector plan, tobacco sector plan and
solvent sector plan, the PU foam sector becomes the key remaining sector for CFC consumption
phaseout, and adoption of the foam sector strategy is the one effective way to control CFC
consumption at the national level. Proper monitoring of CFC phaseout and consumption will be
very important in the next few years.

B. CFC CONSUMPTION IN CHINA

2.7 According to the Country Program Update of 1999, China’s CFC-11 consumption was
25,605 MT, and there were three remaining sectors which consumed CFC-11 in 1999. These were
the tobacco sector, the refrigeration sector (foaming agent and refrigerant) and the foam sector.
CFC-11 consumption for PU foam was 19,162 MT, which included CFC-11 consumption by both
ongoing MLF projects and the remaining eligible and ineligible enterprises. The historic
consumption of CFC-11 in China is shown in Table 2.3. In spite of many foam projects being
funded by the MLF between 1996 to 1999, CFC 11 consumption still grew at 7% during the same
period.

Table 2.3 CFC-11 Consumption (in MT)

CFC- 11 consumption 1996 | 1997 | 1998 | 1999 | Percent

age(%)

PU foam sector 12,457 17,192 | 20,155 19,162 75
PU Refrigeration insulation foam 6,670 5,910 5,200 4,800 19
Tobacco sector 966 1,090 1,003 1,037 4
Industrial and commercial refrigeration sector 730 706 650 606 2
Total national CFC-11 consumption 20,823 | 24,898 27,00% 25,6025/ 100

'/ crc production quota was introduced in 1999, thereby controlling CFC production

2/

Based on the CP Update which was reported to the 33™ ExCom meeting, CFC-11 production in 1999 was

22,681 MT adjusted with 1,000 MT from the stockpile of the CFC producers and 1,924 MT of net import.

2.8 CFC-12 was consumed by the foam, refrigeration, and aerosol sectors. The consumption of
CFC-12 in 1999 for PS/PE was 3,981 MT by ongoing projects and remaining eligible and
ineligible enterprises. Historic data of CFC-12 consumption is shown in Table 2.4 below.
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Table 2.4: CFC-12 Consumption (in MT)
CFC-12 Consumption 1996 1997 1998 1999
National consumption 22,869 22,238 | 23,715 | 16,462
Foam 'sector (extruded polystyrene foam, PS sheet, PE tubes 6,000 6.661 6.663 3.981
and sticks)
Refrigeration sector and aerosol sector 16,869 15,577 | 17,052 | 12,481

2.9

Though there were many CFC phaseout projects being implemented prior to 1999, the

consumption of CFC was not significantly reduced at the national level, mainly because of the
combination of rapid economic growth and relatively few national controls on consumption before
1999. In fact, the consumption of CFC would be expected to decrease after 1999, because of
national CFC production controls, bans on new installations, and the impact of previous approved

projects.

Table 2.5: 1999 CFC Consumption in the PU Foam Sector (MT)

Flexible Rigid foam Integral skin Total
Total | Eligible Total Eligible Total | Eligible Total Eligible

Consumption by identified | 6,222 5,342 5,160 4,510 34 34 11,416 9,885
enterprises
Consumption by 602 421 492 345 0 0 1,094 766
unidentified enterprises
Residual CFC consumption in the PU foam sector to be phaseout 12,510 10,651
Proposed 2001 UNIDO umbrella project | 237 | 237 | 237 237
CFC Consumption not covered by ongoing projects 12,747 10,888
CFC 11 consumption to be captured by ongoing MLF funded projects 6,415 6,415

Total 1999 CFC 11 consumption 19,162 17,303

1/

projects approved in 2000.

Figure 2.2: Consumption of CFC-11 in PU Foam Sector

By approved

projects
34%

By unidentified
6%

Umbrella

1%

PU-Rigid

27%

PU-Flexible
32%

The amount of 6,415 MT of CFC-11 in the PU foam sector includes the consumption by enterprises that had
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2.10 By the end of 1999, ongoing projects consumed 6,415 MT of CFC-11 in the PU foam
sector, including consumption by enterprises that had projects approved in 2000. The residual
consumption of CFC-11 in the PU foam sector was 12,510 MT. The consumption by 408
identified enterprises was 11,416 MT in 1999. Although the number of identified enterprises is
about 50% of the total number of enterprises, the total consumption of these enterprises was about
90% of the total consumption in 1999. Based on the analysis of the survey (Chapter III), the
unidentified enterprises are all small size enterprises, such as box foam and small rigid foam
producers.

2.11 As shown in survey from table 3.2-3.8, the total unidentified CFC-11 consumption was
1,094 MT. It is assumed that all unidentified consumption is by small enterprises. The eligibility
rates for small rigid foam producers and flexible foam producers are 60.6% and 76.8%
respectively, thus in this sector, the eligibility rate for unidentified CFC-11 consumption is 70%
(average of small rigid and flexible foam producers). Therefore, the eligible consumption by
unidentified users is 766 MT. The eligible rate for consumption to be phased out under this
sector plan is 85.1%.

2.12  The consumption of CFC-11 in the PU foam sector in the base year is shown below.

Table 2.6 Consumption of CFC-11 in PU foam sector in the base year (1999)

MT

Consumption by ongoing projects approved before 2000 5,498
Projects approved in 2000 1,220
Deduct the consumption of 4 returned projects -303
Subtotal -- consumption by ongoing projects 6,415
Identified eligible consumption for the sector plan 9,885
Unidentified eligible consumption for the sector plan 766
Subtotal of eligible consumption for the sector plan 10,651
Proposed UNIDO project, expected to be approved in 2001 237
Ineligible consumption will be phaseout under the sector plan 1,859
Total consumption of CFC 11 in 1999 19,162

C. PREVIOUS PHASEOUT ACTIVITIES IN THE FOAM SECTOR

2.13  China has introduced a range of measures relating to CFC phaseout. These measures
include:
a) In 1997, SEPA, State Development and Planning Committee, State Economic and
Trade Committee, and State Industrial and Commercial Administration jointly issued
a Circular on Bans of Establishment of New Production Sites for Production and
Consumption of ODS;
b) Several seminars were held with international support on CFC alternative technologies
for foam sector enterprises;
c) Many activities promoting awareness were carried out via conferences, TV,
newspapers, and other media;
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d) In March 1999, the ExCom approved the CFC Production Sector Plan and China
started phaseout of CFCs production. Future CFC production would be limited under
that sector plan; and

e) Domestic research institutes and enterprises have started to develop substitutes and
alternative technologies, and have made progress in laying the foundations for CFC
phaseout in the foam sector.

2.14  Financing from MLF: By the end of 2000, there was a total of 163 approved projects in
the foam sector. Of these, 61 were PU rigid projects, 41 were PU flexible foam investment

projects, and 10 were integral skin projects. The total phaseout amount for CFC-11 through these
projects is 10,222 MT ODP.

2.15

Polystyrene foam) is summarized below.

The information for approved projects in the foam sector (PU foam and extruded

Table 2.7: Approved fund and phaseout targets in Foam Sector at end 2000 (MT)

ODP to be |ODP already
Subsectors N.O' In‘V estment Non-.Investment Phased out | Phased out
Projects | Projects (US$) Projects (USS) (MT) (MT)
CFC-11
Flexible' 41 16,820,849 3,876 1,832
Integral skin| 10 1,914,095 180 20
Rigid 61 41,398,156 5,904 1,758
Multiple-subsector’ 2 852,600 77 77
Polystyrene/polyethylene’ 185 185
Sub-total 10,222 3,872°
CFC-12
Polystyrene/polyethylene’ 27 20,054,867 5,102 3,259
Others
Polyol Production| 3 1,005,000
TA| 5 880,019
Project Preparation| 14 1,030,000
Total 163 82,045,567 1,910,019 15,139 6,946
Total Approved (US$) 83,955,586
1/

Four flexible foam projects have been returned to MLF with total phaseout target/fund of 303 MT and US$1,889,559.

2/

3

projects.

2.16

Both Multiple-sub-sector and Polystyrene/polyethylene contain 77 MT and 185 MT CFC-11 phaseout, respectively.
3,872 MT ODP was phased out by the end of 2000. By the end of 1999, 3504MT ODP was phased out by completed

ODS phased out through MLF support. A total of 10,222 MT ODP of CFC-11 will be

phased out by approved projects. Since the annual amount of CFC phased out cannot be directly
estimated from the current MLF and China’s database, sampling data of projects is used to setup
assumptions to estimate the consumption phased out by approved projects. Project implementation
in the years after project approval is shown in Table 2.8. According to the assumption
demonstrated in table 2.8, if a project with 100 MT phaseout target was approved in 1997, the
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phaseout impact will be 50 MT in 1999, 30 MT in 2000 and the remaining impact of 20 MT in
2001.

Table 2.8: Project implementation after project approval

Project Implementation after approval’ Schedule (cumulative)
Within 1 year 0%
Within 2 years 0%
Within 3 years 50%
Within 4 years 80%
Within 5 years 100%
Within 6 years -

1 Itis assumed that implementation speed for this sector plan will be faster than individual

projects implementation. Details are in Chapters IV and VL.

2.17 By the end of 1999, ongoing projects consumed 5,498 MT; also, projects accounting for
1,220 MT CFC-11 were approved in 2000. However, as four projects which were approved in
1999 have been returned to MLF with total phaseout target of 303 MT, the total amount of
consumption by ongoing projects in 1999 is 6,415MT. The remaining consumption of CFC-11 at
the 1999 baseline is 12,747 MT. Excluding the 237 MT of CFC-11 for the proposed UNIDO
umbrella project, the remaining 12,510 MT of CFC-11 will be phased out under this sector plan.

Table 2.9:Phaseout Status of Approved CFC-11 Projects in Foam Sector

IApproved in the sub-sector (MT) 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | Total
Rigid 430, 235 1900 2721 837] 946] 2,103 891] 5,904
Flexible 180 443 6200 562 0 379 1,364 329 3,876
Integral skin 20 39 121 180
Multiple sub-sector 77 77
PS/PE 130 55 185
Total approved in the year 610 828 981 834 837 1,325 3,588 1,220) 10,222
Completed amount in the year 0 0 305 597 861 877 865 1,080, 4,584
Projects were returned 235 67
Consumption by ongoing projects | 610| 1,438| 21 14| 2,35 1| 2,326| 2,775| 5,263| 5,334|

* For validating the above calculation of phaseout status, FSWG has conducted a survey to investigate phaseout
status. Based on the survey, the remaining consumption of the ongoing projects in the baseline year is 4,810 MT. It is
lower than the calculation and that means there is more unidentified consumption. Meanwhile, the database of the
MLF secretariat shows that the completed phaseout by Auguest 2000 is 3,687 MT. It is close to the calculation data.
However, the FSWG decided to use calculation data as the remaining consumption because it is closer to the period

stataus.

D. ISSUES

2.18 Phaseout activities in the foam sector are a challenge, as it is the largest CFC consuming
sector. The main issues for CFC phaseout in foam sector include:
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a)

b)

d)

Need for an efficient phaseout approach. Most foam enterprises are very small,
privately owned and widely distributed. Phaseout of CFCs through a
project-by-project approach is too time consuming to meet the Montreal Protocol
requirements. Also, China’s economic system is changing from a planned system to
market-driven system, which decreases the government’s ability to manage
enterprises directly or to set up a mechanism for implementing phaseout through
administrative means.

Need to ensure consistency between CFC production and consumption phaseout.

Since the Sector Plan for CFC production phaseout was approved in March 1999, the
CFC production phaseout targets were agreed between ExCom and China. The
controlling of CFC production has already started. The foam sector must therefore
comply with the supply decrease.

Suitable alternative technologies must be available.

1. Safety and health issues. Though there are some alternative technologies available
for conversion, there is a need for investment and training in safety and health
issues.

ii. Quality of products and ease of operation. Compared to CFC-11 technology,
alternative technologies are more complicated and it is more difficult to ensure
quality control of products.

iii. HCFC-141b. As a HCFC, HCFC-141b is a transitional substitute and will be
regulated in future. Enterprises using HCFC-141b as alternative will have to face
a second round of phaseout.

iv. Financial issue. Due to the low thresholds for costs of conversion, enterprises
have had to invest a great deal of capital costs for the conversion. For many
enterprises, it is very difficult to solve the financial issue.

Enterprises have limited knowledge about CFC phaseout. Enterprises, especially
small users, do not have sufficient knowledge about CFC phaseout policies, technical
options and costs, and they also do not have sufficient knowledge about their
obligations and rights in ODS phaseout. Smaller enterprises have limited
opportunities to obtain affordable alternative technologies as they lack information on
substitutes and alternative technologies. There is a need to improve research,
propagation and public education.

Market competition Since the production costs for CFC technology and alternative
technology are different, the different costs would result in unfair competition. This
would especially affect enterprises that planned to phaseout CFC earlier without MLF
funding.
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III. SURVEY OF CFC-11 CONSUMPTION IN THE PU FOAM SECTOR
A. SURVEY METHODOLOGY AND RESULTS

3.1 The Foam Special Working Group (FSWG) under PMO started a data survey in April
1999. In April, July and October 1999, the FSWG, together with the China Plastics Processing
Industry Association and local associations, conducted data surveys by sending questionnaires to
and visiting over 600 enterprises in 31 provinces in China. The field data surveys assimilated the
lessons learned from the solvent sector. The FSWG and industrial associations put a lot of
emphasis on public information workshops to facilitate information sharing by enterprises. As
foam enterprises are mainly small and medium enterprises (SMEs) and managers take
responsibility for the CFC phaseout directly, communication between FSWG and enterprises was
conducted much more easily than in the solvent sector (which are mainly large enterprises) surveys.
However, the foam SMEs tend to be dispersed widely geographically, making it difficult to survey
all of them. Excluding the enterprises which have phased out or are phasing out CFC use with
MLF support, over 600 enterprises were reached by FSWG. However, sufficient data could only
be obtained from 408 enterprises to justify their classification as identified enterprises. Besides the
408 enterprises, 8 rigid PU foam producers, which consumed 237 MT CFC-11 in 1999, would
apply for MLF funding as an umbrella project by UNIDO in the 34™ ExCom meeting.

Table 3.1:Classification of CFC PU Foam Consumers

Consumption amounts (MT ODP)

Large-sized Medium-sized Small-sized

enterprises enterprises enterprises
PU Flexible* >150 25-150 <25
PU Rigid* >30 10-30 <10
Integral skin* >30 10-30 <10

*Size category from UNEP/Ozl.Pro/ExCom/19/54

3.2 Table 3.1 shows the classification for this sector plan as suggested by the ExCom
guidelines. However, under this classification no enterprise would qualify to belong to the large
size PU flexible category from identified enterprises. Taking into account the actual distribution
of PU flexible enterprises and the guidelines for CO, alternative technology, medium size PU
flexible producers were separated into two groups. The medium size group I consumes between
50-150 MT per year, and the medium size II group consumes between 25-50 MT per year.

3.3 Table 3.2 — 3.8 present information of baseline equipment, CFC-11 consumption in the
last five years, eligibility of CFC-11 consumption in rigid, flexible and integral foam sub-sectors
and provincial distribution of enterprises. The eligibility rates are calculated based on the ExCom
decision (UNEP/OzIl.Pro/ExCom/17/60, Decision 17/7 para.15). The eligibility rate in 1999 is
decided by the number of foaming machines representing production capacity installed before July
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1995 divided by the number of foaming machines representing current production capacity.

3.4 There are three— types of foam equipment consuming CFC 11 :

a) Type I refers to equipment installed before July 1995. CFC-11 consumed by these
equipment is eligible for compensation. ( Number of Type I equipment= 461)

b) Type Il refers to equipment installed after July 1995 but as replacements for retired
equipment installed before July 1995, with no increase in capacity. CFC-11consumed
by these equipment is eligible for compensation. ( Number of Type II equipment=
60 )

c) Type Il refers to equipment installed after July 1995; this represents new production
capacity. Thus, CFC-11 consumed by these equipment is not eligible for
compensation. ( Number of Type III equipment=586-461-60=65 )

Table 3.2: Identified CFC-11 Consumption for PU Rigid Foam (not yet Funded)

Number of eligible C tion (MT) Eligible
equipment* onsumption consump
Installed Replace- Eligibil tion in
eﬁt(::lr?- ONfu mber before Ments jty rate Average 1999
prices | equipment ‘()Zy;}:?i (pell) | 1995 | 1996 | 1997 [ 1998 | 1999 1999 size (MT)
All
. 179 586 3235 | 3,941 | 4258 | 5066 | 5160 | 87.4 28.8
enterprises
Large-sized
enterprises 59 227 1,689 | 2,341 | 2,719 | 3,266 | 3,420 | 90.3 58.0
Medium-sized 84 290 1,253 | 1318 | 1,288 | 1,575 | 1,561 | 84.1 18.6
enterprises
Small-sized 36 69 204 | 281| 251| 224| 179 60.6 5.0
enterprises
Eligible
i 152 552 461 60 | 3,116 | 3,761 | 4,038 | 4,698 | 4,762 | 94.7 313 4,510
enterprise
Large-sized 55 221 175 34 | 1,689 | 2,263 | 2,689 | 3,171 | 3,266 | 94.6 59.4 3089
enterprises
Medium-sized 72 272 237 23 | 1,162 | 1,261 | 1,142 | 1,363 | 1,374 | 95.6 19.1 1313
enterprises
Small-sized 25 59 49 3| 265| 236| 208| 164| 123 88.1 4.9 108
enterprises
Ineligible 27 34 0 120 180 | 220| 367 | 398 14.7
enterprises
Large-sized 4 6 0 78 30 95 | 154 38.5
enterprises
Med1u1p-51zed D 18 90 57 147 212 187 15.6
enterprises
Small-sized 11 10 29 45 43 61 56 5.1
enterprises
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Table 3.3 Distributions of Equipment Application in Rigid PU Foam

. Number of eligible spray| . . . # Of in- # of total
Number of enterprises . Number of eligible dispenser equipment | eligible .
equipment - equipment
equipment
Spray | board | Pipe | total H._P spray| L-P spray diI;J:n- dorl—rllel:tic H.) import dorln:stic
(import) | (domestic) ser import| dispenser dispenser dispenser

Allenterprises | 1)) s 0 179 63 285 10 1 0o 102 127 586

large-sized

enterprises 41 24 26 59 20 107 4 1 0 43 52 227
Medium-sized

enterprises 58 24 33 84 37 152 4 0 0 44 53 290

Small-sized

enterprises 15 11 21 36) 6 26 2 0 0] 15 22 69

Eligible

enterprises 106) 50 69, 152 63 285 10 1 0| 102 91 552

Large-sized

enterprises 40 22 25 55 20 107, 4 1 0] 43 46 221
Medium-sized

enterprises 54 21 27 72 37 152 4 0 0] 44 35 272

Small-sized

enterprises 12] 7 17, 25 6 26) 2 0 0] 15 10 59

Ineligible

enterprises 10 9 11 27 34 34

Large-sized

enterprises 1 2 1 4 6 6
Medium-sized

enterprises 4| 3 6 12] 18 18

Small-sized

enterprises 5 4 4 11 10 10
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Table 3.4 : Identified CFC-11 Consumption for PU Flexible Foam (not yet funded)

#of eligible
equipment Consumption (MT) Eligible
# of # of |Installed Eligibility | Average | Consump-
enter- | equip | before | Substi- rate in 1999| size tion
prises | ment [07- 1995| tutes | 1995 | 1996 1997 1998 | 1999 (%) (MT) (MT)

All enterprises 225 250 3,952 4,758 5,292 5,892 6,222 85.8 27.7
Medium-sized—I 62 75 1,820 2,463 2,741 3,844| 4,316 90.7 69.6
Medium-sized-1II 36 43 1,226 1,600 1,922 1,457] 1,333 74 37
Small-sized 127 132 906 695 629 591 573] 768 4.5
Eligible enterprises 2000 224 214 0| 3,789 4,482 4,930 5,495| 5,753 92.8 28.8 5,341
Medium-sized—I 60 73 68 0 1,820 2,463] 2,741 3,844 4,202 932 70 3,914
Medium-sized—1II 28 34 31 0] 1,226 1,440 1,667 1,177] 1,082 91.2 38.6 987
Small-sized 112 117 115 0 743 579 522 474 469 939 4.2 440
Ineligible enterprises
(Tyne TTD 25 26 0 163 276 362 397 469 18.8
Medium-sized—1 2 - - - - 114 56.8
Medium-sized—I1 - 160 255 280 251 314
Small-sized 15 15 163 116 107 117 104 6.9
Continuous foam 125 150 123 3,770] 4,659 5,186 5,780 6,120 85.7 57.7
Medium-sized—1 62 75 68 1,820 2,463 2,741 3,844| 4,316 97.4 69.6
Medium-sized—I1 36 43 31 1,226 1,600 1,922 1,457| 1,333 81.2 37
Small-sized 27 32 24 724 596 523 479 471 79.4 17.4
Eligible users 109] 133 123 3,609 4,384/ 4,826 5,389 5,658 92.7 51.9 5,246
Medium-sized—1 60 73 68 0 1,820 2463 2,741 3,844| 4,202 93.2 70 3,914
Medium-sized—I1 28 34 31 1,226 1,440 1,667 1,177 1,082 91.2 38.6 987
Small-sized 21 26 24 563 481 418 368 374 923 17.8 345
Ineligible users (Type I1I) 16 17 0 161 275 359 391 462 28.9
Medium-sized—1 2 - - - - 114 56.8
Medium-sized—I1 - 160 255 280 251 314
Small-sized 6 6 161 115 104 111 97 16.2
Box Foam 100 100 91 182 99 106 12| 102 1
Medium-sized—1 0 0
Medium-sized—I1 0 0
Small-sized 100 100 91 182 99 106 112 102
Eligible box foam users 91 91 91 0 180 98 103 106 95 1 95
Ineligible box foam (Type
I1I) users 9 9 3 1 3 6 7 0.8

Medium sized I enterprises are those enterprises which consumed between 50 to 150 MT CFC

Medium sized II enterprises are those enterprises which consumed between 25 to 50 MT CFC

Small sized enterprises are those enterprises which consumed less than 25 MT CFC.
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Table 3.5: Identified CFC-11 Consumption for Integral Skin Producers (not

funded)
Number of | No. of N.O'. of Consumption (MT) Ehg.lblhty rate Average size
¢ . R " eligible in 1999 MT
enterprises| equipment| . uipment | 1995 | 1996 | 1997 | 1998 | 1999 (%) (MT)
4 4 4 19 24 50 25 34 100 8.6

There are currently about 100 small producers of integral skins. Some of them have already been financed by

the MLF. Some are not using CFCs. Most of these are very small operations with one to two workers. Some

production is carried out manually, and results in very little CFC consumption (less than 500kg/year of CFC 11).

They are not included in this sector plan because of lack of information. When CFC production is phased out,

these small producers will be eliminated automatically.

Table 3.6: PU Rigid Foam Enterprises (not funded) and Their Consumption in 1999

Province/Municipality [Number of enterprises consumption in 1999
MT Percentage (%)
1 Zhejiang 14 723 14.0
2 Shandong 25 705 13.7
3 Heilongjiang 15 543 10.5
4 Gansu 16 457 8.9
5 Guangdong 10 388 7.5
6 Jiangsu 12 300 5.8
7 Xinjiang 7 296 5.7
8 Beijing 8 279 54
9 Hubei 8 204 4.0
10 Liaoning 9 192 3.7
11 Shanghai 4 178 34
12 Henan 8 153 3.0
13 Hebei 5 122 2.4
14 Shaanxi 9 117 2.3
15 Ningxia 8 105 2.0
16 Jilin 5 81 1.6
17 Sichuan 1 76 1.5
18 Shanxi 3 55 1.1
19 Yunnan 2 53 1.0
20 Qinghai 1 36 0.7
21 Hainan 1 30 0.6
22 Chongqing 2 20 0.4
23 Fujiang 1 18 0.3
24 Tianjin 1 12 0.2
25 Tibet 1 10 0.2
26 Hunan 2 6 0.1
27 Guangxi 1 1 0.0
Total 179 5,160 100.0
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Table 3.7: PU Flexible Foam Enterprises (not funded) and Their Consumption in 1999

Continuous Foam Box Foam Total CFC-1L
Province/Mu Consumption in 1999
nicipality # of Consumption # of Consumption MT Percentage
enterprises |in 1999 (MT) | enterprises |in 1999 (MT) (%)
1 [Sichuan 12 1067 42 47 1113 17.9
2 |Henan 13 979 979 15.7
3  Hebei 15 809 809 13.0
4  |liangsu 21 800 1 1 801 12.9
5  Zhejiang 14 548 8 7 555 8.9
6  |Shandong 6 328 2 2 329 5.3
7  |Guangdong 7 316 7 8 324 5.2
8  Shanghai 7 224 224 3.6
9  |Anhui 4 198 198 3.2
10 [Yunnan 5 149 12 9 158 2.5
11  |[Liaoning 2 140 140 2.3
12 |Shaanxi 3 114 114 1.8
13 |Guizhou 3 89 24 25 114 1.8
14  [Fujiang 2 106 106 1.7
15 |Shanxi 3 61 1 0 61 1.0
16 |[Hubei 2 61 61 1.0
17 [Xinjiang 1 60 60 1.0
18 |Heilongjiang 3 33 3 3 36 0.6
Inner
19 |Mongolia 1 20 20 0.3
20 Ningxia 1 20 20 0.3
21 |Chongging 0 0 0 0.0
Total 125 6,122 100 102 6,222 100.0

Table 3.8: Integral Skin Foam Enterprises (not funded) and Their Consumption in 1999

Province/ Total Consumption in 1999
. . Number of
Municipa Enterprises
lity P MT Percentage (%)
1 Jiangsu 3 31.2 91.0
2 Shandong 1 3.0 9.0
Total 4 34.2 100.0

3.5 The average size of PU foam producers in China is about 28 MT, small by international
standards. Chinese foam producers generally produce for local and regional rather than national
markets because of the difficulty and the high cost of transporting foam products over long
distances in China. Tables 3.2-3.8 present summaries of the data on enterprises obtained from
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enterprise surveys conducted during the preparation of the Foam Sector Plan. Enterprises which
were included in the proposed UNIDO umbrella project to be submitted to the 34th ExCom
meeting are excluded from the above tables. The following data analysis excludes the proposed
UNIDO umbrella project and assumes its approval.

3.6  The total identified CFC-11 consumption is 11,416 MT in 1999 and eligible consumption
1s 9,885 MT. The eligible rate for the total identified consumption is 86.6%. The eligibility rates
are 87.4% for PU rigid and 85.8% for PU flexible identified enterprises. The total amount of
11,416 MT CFC-11 was consumed as follows: (a) 5,160 MT or 45.2% by PU rigid enterprises, (b)
6,222 MT or 54.5% by PU flexible enterprises, and (c) 34 MT or 0.3% by integral skin enterprises .
These producers have not yet received any MLF assistance. The CFC-11 consumption by
large-size enterprises is 66% (3,420 MT) of the total identified consumption in the PU rigid
sub-sector. There are no large-size enterprises in the PU flexible sub-sector. The total consumption
of CFC-11 by enterprises using the continuous-foaming method is 98% (6,120 MT) of total
identified consumption in PU flexible sub-sector. The box foam share is only 2% (102 MT).

3.7 Based on the survey data, only two identified enterprises are foreign-owned. The main
reason for the ineligibility for MLF funding is because companies were set up after July 1995. The
tables also show that the average size of an ineligible enterprise is smaller than that of an eligible
enterprise. The reasons are: (a) the older eligible enterprises are state-owned; they are usually
larger than private companies in the initial stage, and (b) China started to control construction of
new production lines at the end of 1997, since then it is not allowed to build new enterprises with
CFC technology. Generally, the larger new foam enterprises selected alternative technology after
1997. The new enterprises with CFC technology are mainly small size enterprises.
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IV. PHASEOUT STRATEGY

A. INTRODUCTION

4.1 The foam sector phaseout strategy has been established based on the historical
development and the present structure of the foam industry in China, including the present status
of ODS phaseout, as well as forecasts of production and consumption of CFCs and their
substitutes, with the objective of developing and implementing the most efficient and
cost-effective phaseout program possible. The foam sector is a rapidly growing sector, and it is
very important that the strategy is designed to minimize any adverse impact on its development.

4.2 This sector plan only addresses the PU foam sector (PU Rigid foam, PU Flexible foam
and Integral skin foam), and is limited in terms of its funding application, action plan and
operational mechanism to the phaseout of remaining CFC-11 consumption as a foaming agent in
the PU foam sector.

B. PHASEOUT SCHEDULE
4.3 Table 4.1 provided national supply of CFC-11 consumptions by sectors and phaseout
schedule of the PU foam sector.

Table 4.1 Supply & Demand of CFC-11 and Phaseout Schedule

base
year

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

National CFC-11 Supply

CFC-11 22,681 18,153 16,700 | 16,400 | 15,000 | 13,100 | 10,400 | 7,700 4,130 3,800 300
production
Net import 1,924 1,308 1,200 800 500 0 0 0 0 0 0
Inventory 1,000 !
reduction
Total supply of | 25,605 | 19,461 17,900 | 17,200 | 15,500 | 13,100 | 10,400 7,700 4,130 3,800 300
CFC-11

CFC-11 Consumption by Sectors
Tobacco 1,037 1,000 1,000 880 700 500 300 150 0
1&C 606 595 586 577 570 534 454 386 309 247 198
HH Ref. 4,800 2,600 2,100 1,600 400 400 0
Foam 19,162 15,266 14,214 | 14,143 | 13,830 | 11,666 9,646 7,164 3,821 3,553 102
Total CFC-11 | 25,605 | 19,461 17,900 | 17,200 | 15,500 | 13,100 | 10,400 7,700 4,130 3,800 300
consumption

Phaseout Targets and Projects Impacts (MT) in Foam Sector

Foam consump-

. 19,162 15,266 14,214 14,143 | 13,830 | 11,666 9,646 7,164 3,821 3,553 102
tion target

Phaseout targets for the

sector plan ( 12071MT) 2,000 2,000 2,500 2,500 2,500 571

Phaseout  impact  of 2041 1847 | 1,135 | 349
previous approved projects

Phaseout impact of Sector

Plan ( 12071MT) 0 1,000 2,000 2,250 2,500 2,500 1,821

Inventory reduction=inventory at the end of 1999 minus inventory at the beginning of 1999.

4.4 Table 4.1 shows the CFC-11 consumption and annual phaseout targets in the PU foam
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sector. The PU foam sector plan phaseout targets are as follows:
a) All eligible CFC-11 consumption will be phased out by the end of 2009;
b) All ineligible CFC-11 consumption in ineligible enterprises will be phased out by
controlling CFC-11 supply; and
c) total phaseout of CFC-11 consumption will be achieved by the end of 2009.

C. APPROACH TO PHASEOUT CFC-11 IN PU FOAM SECTOR

4.5 The overall approach to the phaseout of CFC-11 under this sector plan will include
multiple approaches to reflect diverse structure of the industry, such as the size and number of
enterprises, and the characteristics of the sub-sector. The plan will consider the limited supply of
CFC-11 at the national level under the CFC production sector plan and will control the import of
CFC-11. The phaseout targets in the plan will be achieved by a series of annual programs. The
main operating mechanism to implement the sector plan include the use of bidding system to
provide market incentives for enterprises to phaseout early, a technical support system, a voucher
system to help small enterprises, and policies initiatives to phase out the consumption,
particularly ineligible consumption.

4.6 To ensure the implementation of the sector plan, large, medium and small eligible
enterprises will be treated differently. Most large and medium enterprises will carry out phaseout
activities through a bidding system. Some large and medium enterprises will be encouraged to
merge with some small enterprises by industrial restructuring and consolidation on a sub-sector
and/or regional basis, and to submit bids as a group company. Some smaller enterprises will be
provided vouchers for equipment and/or technical support.

4.7 Different sub-sectors and regions will phaseout on different schedules. Cost
effectiveness is expected to be one of the key factors for determining the pace of phaseout in
different sub-sectors and regions. It is expected that the phaseout activities of small enterprises
will be more difficult because of higher conversion costs.

4.8 Bidding system: ODS phaseout in large, medium and some small foam enterprises will
be implemented through a bidding system to reach the approximately 200 enterprises. The
bidding system will be similar to the procedures already designed and being used successfully
under the Halon Sector Plan. The Domestic Implementing Agency (DIA) will conduct annual
bidding. Each successful bidder will enter into an ODS Reduction Contract with SEPA. The
ODS Reduction Contract will specify the terms and conditions under which ODS reduction will
be accomplished. Implementation of all ODS Reduction Contracts will be done in accordance
with procedures agreed with the World Bank.

4.9 Voucher System for small enterprises: CFC-11 phaseout in some small foam
enterprises will be implemented through a voucher system to reach the large number of small
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CFC-11 users. PMO expects this system will be operational around the third or fourth years of
implementation of this sector plan. A detailed operating mechanism will be developed in the first
two years of implementation. The initial proposed operation of the voucher system is
summarized below:

a) PMO/DIA will introduce the Foam PU Sector Phaseout Plan and provide information
to provincial/local industrial associations, equipment and polyol suppliers through
various workshops and promotional activities. These agencies will be requested to
assist in identifying a list of small CFC users. With the support of various agencies,
the small user will be primarily responsible for its registration with DIA with verified
documentation of its registration with the Industrial and Commercial Administration,
its CFC consumption and foam production record , and for submission of its voucher
application to DIA;

b) Small foam enterprises which have obtained approval from the DIA in this manner,
will be provided vouchers that will enable them to buy equipment, or obtain technical
support or alternatives from the designated equipment and technology support
providers with the vouchers received. The small enterprise would redeem the voucher
directly with DIA after its conversion project is designed and ready for contract(s)
signing with the designated participant(s). Redeeming the voucher will obligate the
small enterprises to stop using CFC-11 within an agreed period as a condition of
payment. The agreed completion time and implementation plan will be part of the
agreement (in the form of a contract) with DIA;

c) The DIA will conduct periodic reviews on a sample of small enterprises who receive
vouchers. The DIA will also prepare progress and completion reports to PMO on
results and payments under the voucher system.

4.10  Technical Support System (TSS): Because of limitations in technology, information
collection and management expertise, small enterprises may face difficulties in selecting and
using the most appropriate substitute technology. A technical support system will be set up to
provide substitute technologies, formulation and technical consultation to such enterprises. The
TSS will be established in institutes or universities and there will be 3-4 technical support centers
nationwide under the System.

4.11 Ineligible enterprises: Ineligible enterprises will not be funded under the sector plan.
The CFC-11 consumption phaseout of these enterprises will be realized via the following policy
initiatives and measures: (1) Notice on banning newly-built production facilities which produce or use
ODS. China will intensify monitoring of this policy to prevent any increases in CFC-11
consumption capacity. (2) With the phaseout of CFC-11 production, the remaining ineligible
enterprises will be forced to phaseout their consumption.

D. SELECTION OF SUBSTITUTE TECHNOLOGY

4.12 The following factors are to be considered when selecting substitutes and substitute
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technology. The chosen technology should :

a)
b)
©)
d)
e)

4.13

be benign to the Ozone Layer and the environment;

ensure worker safety and health;

discourage replacement with low ODP substance or high GWP substance;
provide equal capacity as former substances and technologies used; and
be cost effective.

Flexible Foam: There are several technology options to replace the use of CFCs in the

manufacturing of flexible polyurethane foam (slabstock). Most of them are described and
reviewed in the Multilateral Fund’s document (UNEP/OzL.Pro/ExCom./16/Inf3). Flexible
polyurethane foams options to reduce/eliminate the use of CFCs include:

a)

Methylene Chloride (MC) is the lowest-priced technology. MC is a highly volatile
chlorinated substance, and it is classified by the USEPA and by the International
Agency for Research on cancer (IARC) as a probable human carcinogen. The U.S.
Occupational Safety and Health Administration has set a time weighted average (TWA)
at an 8 hour level of 25pmm, (reduced from the previous level of 500 ppm). Similar
restrictions are also required ( up to 50 ppm) in several other industrialized countries.
Safety measures include proper encapsulation of production lines, ventilation,
industrial hygienic monitoring and labor training. In addition to health risks, MC is
comparatively difficult to process for low density soft foam, and it is not always well
received in the foam market.

b) AceMTe is another substitute. It is extremely volatile (with a low flash point), and

d)

therefore presents a high risk of fire and explosion. Any machinery used in the
conversion to aceMTe, including ventilation, will need extensive modification to be
certified as explosion-proof, and strong safety procedures need to be enforced and
monitored. Safety training would have to be provided to the laborers on a regular basis.

The Variable Pressure Foaming process requires the purchase of a completely new
foaming machine which is based on the principle of simulating production of low
density flexible foam at high altitudes, where the low pressure eliminates the need for a
blowing agent to produce foam. The main advantages of this process are: (i) the
reduced amount of ventilated gases to control, and (i1) the capability of producing low
density foams without blowing agents. The main disadvantages of the process are: (i)
the high costs of equipment, and (i1) operating difficulties.

The Accelerated Cure or Rapid Cure technology focuses on the total elimination of
auxiliary blowing agents. The general concept of the process is the forced cooling of
foam blocks, thus allowing the production of low density water blown foams. If they
were not cooled rapidly, foams produced in this manner would ignite due to the heat
generated inside the foam from the reaction between water and TDI. The exothermic
heat is thus dispersed by drawing air through the block in a relatively short time after
production. The main advantages of the process are: (i) elimination of auxiliary
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blowing agent (ABA), and (i1) reduction of curing and storage time. The disadvantages
are mainly in the area of safety: (i) accurate formulation control is needed, and (ii)
electrical/mechanical back up systems are necessary. Any failure in the system can
potentially be disastrous due to the fire risk. The rapid cure process is suitable for
vertical frothing, but for the horizontal process, too much cooling air will need to be
used, increasing energy consumption and operating costs.

e) The Liquid Carbon Dioxide process (LCD) is based on the injection of liquefied
carbon dioxide during or prior to the mixing of the chemicals. The advantages are the
production of foams with a superior “feel”, good cell structure, operating economies
and environmental benefits. The disadvantages are the relatively high initial
investment, more complicated processing, a substantial learning curve, and the need to
control the exotherm for low density formulation. The technology is the most
successful among the recently developed “second generation” CFC replacement
technologies. The technology is, however, complicated, and in order to overcome those
problems, LCD technology is supplied as a technology package including direct
technology support from the provider.

4.14 LCD: China has selected LCD as the main substitute technology for flexible foam
enterprises with continuous foaming machines because LCD is a environmentally friendly
technology and it has zero ODP. The adoption of LCD technology requires installation of
equipment that meets the following functions:

a) Bulk storage and temperature control of the liquid carbon dioxide and re-circulation of
the carbon dioxide; this also includes refrigerated pipework and valves from the carbon
dioxide storage to the inlet of the carbon dioxide metering unit, and an LCD metering
and temperature control unit;

b) High pressure material supplying system;
c) High pressure mixing of polyol and carbon dioxide;
d) High pressure mixing head and pipework; and

e) Platform, power panel and control panel, mixing head and froth cleaning unit.

4.15 The use of LCD also requires adjustment of formulations. So far, there has been limited
experience in China of adopting local chemicals on LCD slabstock equipment even though there
are more than 20 Chinese enterprises selected LCD technology in individual projects. They are
either in early stages of implementation or their procurement have just started. The Technical
Service System which will be established after the approval of this sector plan will help all LCD
users to adjust formulations and modify production process. The experiences of approval LCD
projects will be shared with enterprises in the sector plan. SEPA will coordinate the purchase of
LCD equipment to enable economies of scale.
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4.16 MC: Currently, box foam enterprises in China use MC in foam production. Trial runs
with MC with increased water levels are found to give satisfactory results and in a cost effective
manner, without unacceptable losses in performance and processing. However, as MC is a highly
volatile chlorinated substance with a relatively low acute toxicity, the volatility can trigger high
concentrations in the air. A well planned reformulation program to handle adjustments in the
amounts of blowing agent and catalyst is a pre-condition for safe production. Acceptable
industrial hygienic standards are also required to avoid over-concentration in the workplace.
Most box foam producers do not have these pre-conditions for MC technology, and during the
survey investigations, the survey teams found that many box foam producers use MC in a very
unsafe manner. Because of safety concerns, the Government is no longer supporting MC as the
blowing agent for the production of PU flexible foam. Even though the Government does not
consider it feasible at this stage to ban the use of MC because of economic reasons as also the fact
that there are many ongoing projects using MC, further use of MC in the sector plan will be not
encouraged, and other alternatives will be explored. As MC is currently the lowest cost
alternative to CFCs for small box foam producers, the incremental cost calculation in the sector
plan will use the cost of MC conversion as the basis of conversion for box foam producers.
During implementation of the sector plan, the Government will provide technical assistance on
safety and health concerns for existing MC users, and promote safety requirements on MC
technology. During the sector plan implementation, the Government will promote other
alternatives (such as variable pressure foam technology) to box foam enterprises where feasible;
however, box foam enterprises will be allowed to apply for MC technology if no other alternative
is available, so that the foam sector plan can be implemented successfully and China can meet its
MP commitments.

4.17 Variable Pressure Foam (VPF) would be a preferred solution. However, based on price
information from foreign suppliers, it will not be financially feasible to convert a majority of the
enterprises to VPF. In addition, most of the enterprises have very low CFC consumption (below
2 MT), and an assumed cost of US$ 100,000/unit will not be cost-effective. Though VPF is not
included in the costs calculation, VPF will still be considered as a solution for small size
enterprises . The Government will encourage closure or merger of some smaller box foam
enterprises in the same city/province.

4.18  Rigid Foam: The three currently prevailing phase out technologies used in China for
PU rigid foam products are cyclopentane, water blown and HCFC-141b technologies. Other
technologies such as HCFC-22/142b and HFC-134a can also be used but these technologies
always require new equipment and extensive adjustment of the current production process. In
addition, some manufacturers have introduced vacuum panels but the technology is still under
development.
a) Pentane technology is commercially proven and is extensively used in Europe. It has
zero ODP and GWP, but it is flammable and needs a careful review of manufacturing
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operations with respect to the safe handling of a flammable foam-blowing agent. Seven
Chinese enterprises have previously selected cyclopentane technology through
individual projects and their experience will be shared with enterprises under sector
plan.

b) Water blown technology is another zero ODP technology and is commercialized in
China for the application of non-insulation foam. The disadvantage of water blown
technology is that it requires changes of foaming machines and formulations.

c) HCFC-141b technology requires the least changes both in machinery and in
formulation of chemicals. Because of the safety costs related to hydrocarbons, it is not
cost-effective to use cyclopentane in smaller enterprises. In addition, cyclopentane
cannot be used in spray foam equipment. HCFC-141b will be used by the majority of
enterprises because of these considerations. Additionally, HCFC-141b polyols are
available in the Chinese market and a conversion to HCFC-141b would limit the
conversion costs for smaller enterprises with smaller CFC consumption. However, this
is an interim (non-zero ODP) solution for which final solutions are still under
development, and which will not be funded by the MLF later once the option to use
HCFC-141b has been exercised.

4.19 Eighteen enterprises under this sector plan will select cyclopentane technology. Between
cyclopentane and n-cyclopentane, the Chinese government will encourage these enterprises to
use cyclopentane because it offers better insulation value. The following actions need to be taken
by these eighteen enterprises to be able to adopt cyclopentane:

a) external (underground recommended) cyclopentane storage tank and pump;

b) new polyol/cyclopentane premixing stations;

c) enclosure and emission control systems for the premix and dispensing station;

d) upgrading of electrical equipment within the enclosure to the [P-54 standard;

e) grounding of all equipment handling cyclopentane;

f) coating anti-static paint on floor area of the foaming section;

g) Jjig modifications to the injection hole closure, and to prevent premature opening;

h) cyclopentane monitoring of all critical areas with data recording and printing to
enable retroactive fault analysis; and

1) safety audit and training.

420 According to Chinese regulations, these eighteen enterprises will need to acquire
certificates from local fire fighting bureaus to produce foam products using hydrocarbons.

4.21 The remaining enterprises under this sector plan will select HCFC-141b technology.
HCFC-141b and HCFC-141b systems are already in the domestic market for panel, pipe, and
spray foam. Enterprises which already have high pressure foaming machines need to retrofit
their baseline equipment to apply new HCFC-141b systems. Enterprises which have low
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pressure foaming machines will in most cases need to purchase high pressure foaming machines
in order to use HCFC-141b.

4.22 Integral Skin Foam: The presently available substitute technologies for integral skin
foams are hydrocarbons, water blown and HCFC-141b.

a)

b)

©)

Hydrocarbon is a zero ODP solution which has been used by some European
companies. It requires a significant amount of change in the production process to
meet safety requirements. It is large production capacity. Hydrocarbon has not been
selected in this sector plan because the four integral skin foam enterprises are all small
producers.

Water blown technology is also a zero ODP solution. The flow and cure
characteristics during foaming are not identical to CFC-11 and HCFC-141b. It
requires in-mold coating to ensure uniform surface. It also requires the change of
testing method and quality standards of final products. Water blown technology is
promoted by China’s State Economic and Trade Commission.

HCFC-141b is an interim solution. The process conditions of HCFC-141b is very
similar to that of CFC-11. The safety issue is minor and the quality of the final
product will be very close to that of CFC-11. The disadvantage of this option is that
HCFC-141b still has an ODP of 0.11.

4.23  All Four integral skin foam enterprises under this sector plan will select water blown
technology. They will purchase in-mold coating machines, install ventilation system, and modify

molds.

E. INFORMATION ON EQUIPMENT AND CHEMICAL SUPPLIERS

4.24  Foam equipment in China is supplied by both domestic and international suppliers.

4.25 Foam Dispensers: The suppliers for foam dispensers are as follows:

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)

Cannon

Chengdu Qingrong

EMB

Hennecke

Krauss-Mafei

Leqing Chuangxin Pump Plant
OMS

Perros

WEMA

Wenzhou Xiangyang

Wuhan Light Industry Machinery Plant
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4.26  Among these suppliers, Wenzhou Xiangyang and Leqing Chuangxin Pump Plant
produce only low pressure foam dispensers. Most foam dispensers in China are high pressure
foam dispensers supplied by international suppliers, and less than one-tenths of foam dispensers
in the Chinese market are produced by domestic suppliers.

4.27  Suppliers for spray foam machines are as follows:
a) Glas-Craft
b) Gusmer
c) Graco
d) Hovmand
e) Intergun
f) OMS
g) Hennecke
h) Secmer
1) Wuhan Light Industry Machinery Plant
J) Leqing Shengli Spray Foam Plant
k) Leqing Tiangle Spray Foam Plant
1) Leqing Tianle Machinery Plant
m) Hebei Yutian Agriculture Machinery Plant
n) Henan Zhumadian Plastic Machinery Plant
0) Jiangsu Kezhao Plant
p) Fushun Jingying Polyurethane Foam Plant

4.28 Spray Foam Machines: Like foam dispenser suppliers, all domestic spray foam
manufacturers can only produce low pressure spray foam machines. However, domestic spray
foam manufacturers occupy more than 50% of the spray foam machine market.

4.29  Chemical Prices: The chemical suppliers in China are as follows:
a) Bayer
b) BASF
c) Huntsman
d) Zhejiang Chemical Research Institute
e) Huadu Polyurethane Co. Ltd.

4.30 Bayer, BASF and Huntsman are major suppliers in China. Most domestic suppliers are
local and much smaller than these large international corporations. All chemical suppliers can
provide CFC-11 and 50% reduced systems, while only international suppliers and leading
domestic suppliers can provide hydrocarbon, water blown, and HCFC-141b systems.
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4.31

F. PHASEOUT ACTIONS

Phaseout actions will include the following:

a)
b)
©)
d)
e)
f)

)

h)

)

Control supply of CFC-11 by implementing CFC production sector plan and ODS
import license system,;

Ban CFC-11 consumption in the PU foam sector by the end of 2009;

Control consumption by implementing phaseout projects;

Formulate and promulgate policies to ensure the implementation of the sector plan;
Conduct training and public awareness campaigns to promote substitute technologies
and encourage enterprises to actively participate in phaseout activities;

Provide technical assistance to enterprises for selection of substitute chemicals,
formulation and substitute technologys;

Set up an effective enforcement and supervision system including introduction of a
management information system to ensure monitoring and enforcement of phaseout
plans;

Promote research and development of substitutes and substitute technologies, and
Formulate technical norms and safety standards of substitute and alternative
technologies.

A phased approach will be used to implement the PU Foam Sector Plan. Phaseout
actions will start after approval and end by January 1, 2010 as described in the Action
Plan (Chapter VIII).
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V. POLICIES

A. INTRODUCTION

5.1 Enterprises in the foam sector face several operating challenges which limit their
willingness to phase out CFC on a voluntary basis: lack of readily available and low cost substitute
technologies, limited capital resources, and the need to maintain quality, market share and
profitability. Even though they can receive some financial assistance from the MLF, many
enterprises are still reluctant, or lack motivation, to phase out CFCs because they prefer the
familiar existing techniques, and would be averse to the uncertainties and disadvantages of
changing technological processes (with potentially higher operating costs, lower product quality,
or higher safety and health concerns).

5.2 The Government will therefore establish a policy structure to complement MLF funding
to ensure CFC phaseout in the sector, and will promote the transfer and dissemination of suitable
substitute technologies, and to provide training for workers. Only by establishing and enforcing
policies and regulations, can it influence the activities of enterprises and consumers to participate
actively and quickly in PU foam conversion. While the key policy instrument for CFC-11 phaseout
in the foam sector will focus on the supply side, by controlling and monitoring the production and
import of CFC-11 to ensure that consumption targets are reached, it is also necessary to meet the
demand for foaming agent and maintain growth in the foam sector by ensuring supply of
alternatives technology and substitutes.

B. PoLICY OBJECTIVES

53 The objectives of the phaseout policies are to achieve the following:

a) Ensure that the consumption of CFC-11 in the foam sector is reduced as scheduled;

b) Provide incentives for enterprises to phaseout CFC-11 and adopt environmentally
benign substitute technologies;

c) Ensure the phaseout target of CFC-11 consumption in the foam sector is achieved
according to schedule;

d) Encourage the propagation of low cost, technically suitable substitutes to replace
CFC-11 based blowing agents;

e) Promote the development and dissemination of substitute technology;
f) Encourage consolidation and regrouping of enterprises; and

g) Ensure that the growth of the foam sector is not affected by meeting the phaseout
targets.
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C. PoLicY DESIGN INPUTS

5.4  The following factors are relevant for a policy framework for the foam sector:

a) The law for prevention and control of air pollution issued on April 29, 2000;

b) The specific Chinese situation, taking into account the characteristics of the foam sector,
such as large numbers of geographically scattered enterprises, demands for foam
production, etc.;

c) The framework of policies for ODS phaseout in the Country Program;

d) The need to maintain continuity and consistency of these policies with the existing
policy and regulation system;

e) Ensuring feasibility of the policies, as also continued supervision and management; and

f) Economic efficiency and fairness.

D. DESCRIPTION OF POLICY INSTRUMENTS

Table 5.1:Policy Framework for ODS Foam Sector

Timetable
Objective Policy Issue date Effectiveness
date
Ban: Circular on bans of establishment November
of new production sites for production 1997 ’ January 1,
and consumption of ODS 1998
Quota system: Notice on the
Control supply of CFC implementation of CFC production 1999 1999

quota system.

Import & export license system: Notice

Control consumption of
CFC

of management of import and export of | January, 2000 April, 2000
ODS
Formulation of product standards and 2004 2004

technical norms

Final ban: Ban of CFC-11 consumption
in foam sector

January, 2007

January, 2010

Encourage phaseout
activities on a voluntary

Bidding system

After sector

after sector plan

basis plan approval approval
Guarantee safety and health | Safety and health regulations for using 2002 2003
with substitute technology flammable substances as blowing agent

Encourage complete

phaseout in the specific Regional Policies 2004 2004
regions

Encourage selection of Promotion of environmentally friendl

environmentally friendly y y Through the project

substitute technology

substitute technology

Circular on bans of establishment of new production sites for production and

consumption of ODS In November 1997, SEPA, SPC, SETC and ICA issued a ban on new ODS
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production facilities. The ban requires (a) all regions not to build, enlarge or renovate ODS-based
production facilities, (b) environmental bureaus not to approve environmental impact assessment
reports for these projects, and (c) governmental planning, and economic and trade administrations
at all levels not to approve these production facilities to be set up or put in use.

5.6 Production quota system: A tradable production quota system has been adopted for the
CFC production sector. Annual ODS production quotas are issued to ODS producers, and are
reduced annually based on the CFC production sector plan. The system will effectively reduce the
uncertainty in implementing this sector plan. The shortage of CFC supply will also encourage the
move to use of substitutes and alternative technology .

5.7  Import & export license system : A notice on controlling import and export of ODS was
issued and entered into force in April 2000. The regulation requires ODS import and export
activities to be registered. Annual import is controlled by a national import quota which is
determined every year. Combined with the production quota, the management of ODS import and
export effectively regulates the national supply of CFCs and encourages the development and
production of substitutes.

5.8  Product standards and technical norms with substitute technology : New product
standards and technical norms will be promulgated to guarantee the quality of the products
manufactured with substitute technology. New standards will also prevent more CFC-based
products from entering the market and will promote the application of substitute technology.

5.9 Safety regulations for using flammable substitutes as blowing agent: As some
substitutes are flammable, safety regulations will be promulgated to prevent fire accidents and
guarantee the safety of workers.

5.10 Promotion of environmentally friendly substitute technology: China will promote the
selection of LCD technology for the phaseout of ODS in the flexible foam sub-sector, as LCD is by
far the most environmentally-friendly, safe and cost-effective substitute technology. Because of
the negative health implications, the government will not encourage use of MC technology in the
sector plan, and will promote use of substitutes (such as VPF) where feasible.

5.11 Regional policies: Each region will be encouraged to promulgate its own ban on CFC-11
consumption in the foam sector ahead of phaseout schedule based on its own situation .
Regrouping and consolidation of enterprises in the region will be encouraged.

5.12  Ban of consumption of CFC-11: A ban on CFC-11 consumption will be promulgated by
January 2007, and CFC-11 use in the foam sector will be banned from January 1, 2010.
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VI. INCREMENTAL COSTS ANALYSIS

A. GENERAL PRINCIPLES

6.1 The incremental costs for the PU foam sector have been calculated using the following

approach:

a)
b)

©)
d)

Calculate the remaining eligible consumption of CFC-11 in the sector;

using MLF guidelines, calculate the incremental conversion costs of the 356 eligible
enterprises identified in the survey, according to the three sub-sectors (rigid, flexible
and integral skin);

calculate the phaseout costs ($ per kilogram) of each sub-sector;

compare these costs with the sub-sector thresholds under MLF guidelines, and use the
lower of the two costs in each case to establish the weighted phaseout cost per kilogram
for the sector as a whole;

used the weighted average cost and the eligible consumption in 1999, adjusted for 3%
annual growth and 2.5% annual inflation rate, to calculate the total incremental
phaseout costs for the sector.

6.2  The costs calculation is based on information on the total number of CFC consuming PU
foam enterprises for which detailed baseline information has been collected (about half of all
CFC consuming PU foam enterprises in China); and these costs have been extrapolated for the
remaining eligible enterprises, for which either incomplete questionnaires were received or
which did not respond at all.

Table 6.1 Number of CFC-11 PU foam enterprises

Total number of enterprises ~1,115
Of which:
Already funded by MLF 167
Enterprises visited in 1999/2000 in the surveys conducted for the sector plan 408
(rigid foam) (179)
(flexible foam) (225)
(integral skin) (4)
Proposed UNIDO project 8

6.3 Chemical Prices Used for IOC Calculation. The chemical prices used for calculating
I0C were derived from the following:

a)

The prices used in the latest projects approved by ExCom;

b) Price information in completed projects; and

©)

Current prices obtained from the market.
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Table 6.2 Chemical Prices used in the Sector Plan
Blowing agents (US$/Kg)
Application CFC-11 HCFC-141 C-Cyclopen LCD MCI
tane
Price 1.27 1.63 1.00 0.15 0.85
Polyols and other chemicals ($/Kg)
Application | CFC polyol | HCFC polyol | Cyclopenta Water blown, integral skin
ne polyol foam
Polyols 1.33 2.00 1.70 2.10 (before) 2.40 (after)
MDI 1.43 1.43 1.43 US$ 1.70 US$ 1.70

B. FLEXIBLE FOAM SUB-SECTOR

Table 6.3 Basic Data for Flexible Foam Subsector Identified Enterprises

Number of Nurpl?er of Eligiblg

enterprises eh'glble consumption
equipment (MT)

Identified eligible enterprises 200 214 5,341
Continuous foam enterprises 109 123 5,246
Medium-size-1 60 68 3,914
SME continuous 49 55 1,332
Medium-size 11 (28) 31 (987)
Small size (21) (24) (345)
Box foam small enterprises 91 91 95

6.4  Conversion to LCD technology for continuous flexible foam. LCD has been selected
as the choice of technology for continuous flexible foam. Detailed baseline information has been
collected from 109 companies through surveys undertaken in 1999 to 2000. The number of
production lines to be converted is based on a review of previously MLF funded flexible foam
projects’ and their location, the need for national coverage taking into account the normal
regional coverage of a LCD plant, and a minimum CFC-11 consumption per enterprise.

6.5  All the 109 enterprises are in operation. Baseline information regarding existing
production facilities is available. The number of employees in the 109 enterprises is on an
average 30 to 50 employees per enterprise. A typical flexible foam enterprise in China has a
production of between 1,000 tons to 2,000 tons foam annually (break even production is around
600 MT). Due to transportation costs, enterprises normally have a coverage of between 100 to

3 41 flexible foam projects have been approved before the sector plan. During the period 1992 to 1997 only MC projects were
funded. From 1998, all continuous flexible foam projects has been approved for LCD technology. Ofthe 41 projects approved,
23 propose conversion to LCD technology.
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300 km, depending on location and demand. As development and growth has mainly been in the
eastern provinces, the majority of the plants are located in those provinces.

6.6  Funding for conversion of 89 lines is requested in the sector plan. The remaining
enterprises will either be closed or convert at their own costs or merged with other enterprises.
Industrial rationalization might take place on a provincial level, based on arrangements between
enterprises themselves.

6.7  Methylene Chloride: As described in Chapter IV, MC is not the preferred technology for
box foam producers. However, as it is the least cost solution, it is used for calculating incremental
costs in the sector. The conversion costs are provided below.

Table 6.4 Conversion Costs to MC technology

Incremental retrofitting costs per CFC —11 line conversion to MC technology
Incremental capital costs US$20,000
Technology, trials, and training 10,000
Technology transfer 0

Total US$30,000

C. RIGID FOAM SUB-SECTOR

Table 6.5 Basic Data and Assumptions for Rigid Foam Sub-sector Identified enterprises

Enterorises Eligible Eligible
P equipment sets | consumption (MT)
Cyclopentane technology Large 18 57 1,011
HCFC-141b Large 37 118 2,078
“ Medium 72 237 1,313
“ Small 25 49 108
“ Total 152 461 4,510

6.8  Rigid foam is produced by a large number of companies of various sizes spread all over
China. 61 projects for 113 enterprises have so far been funded by the MLF. The main products
include pipe, panels, refrigeration equipment, cold storage, construction insulation, and packing
materials. The various products set specific requirements for the foaming equipment. In general,
low pressure equipment can be used for products without no insulation performance
requirements. High pressure equipment must be used for products where insulation performance
is essential.

6.9  Based on the survey, the distribution between the three main categories of products are:

Enterprises for which detailed information were obtained 179
Of which — spray foam applications 116
Insulation for piping 80

Insulation panels, boards, refrigeration units 59
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(Some enterprises have more than one category of products.)

6.10 Density increase. The OORG report on density increase,
(UNEP/Ozl.Pro/ExCom/31/61 read with Decision 31/44) is used for determining the density
increases necessary to maintain product quality. The density increase does not address insulation
performance. Based on weighted core density of baseline foam products and OORG density
report, the following percentages in density increase are used:

Panel Pipe Spray foam
Baseline foam density (kg/m3) 40-45 30-33 30-33
Density increase in 1% year 3% 6% 6 %
Density increase in 2™ year 0% 3% 3%

6.11 The replacement technologies selected by China are cyclopentane and HCFC-141b.
Among all the identified enterprises, one third of the large size enterprises will select
cyclopentane technology and the rest will select HCFC-141b technology.

6.12 Cyclopentane. Cyclopentane is a flammable substitute which can only be used in
production facilities where the necessary safety measures can be taken, and the equipment needs
to be suitable for the use of cyclopentane. Existing domestic-made dispensers cannot be
retrofitted for safe use of cyclopentane, but imported dispensers can normally be retrofitted.
Based on the ExCom decision on technical upgrades, the MLF will only pay retrofitting costs to
China for all dispensers when converted to the use of cyclopentane. The retrofitting cost is about
$80,000 per high pressure foam dispenser. Hence, China will have to pay the additional costs for
enterprises converting to cyclopentane instead of HCFC-141b. Incremental costs calculation is
based on the ExCom guidelines.

6.13  Based on a review of the enterprise information collected, 18 companies (with a total
consumption of 1,011 MT) of the 55 large companies presently producing insulation panels or
refrigeration cabinets will convert to cyclopentane. It is expected that some enterprises could
merge as part of the conversion, while other might be closed and their production be transferred
to the enterprises which have selected cyclopentane for their panel producers.

6.14 The incremental capital costs for cyclopentane technology for rigid insulation panel &
cabinet insulation and pipe per enterprise are based on the following costs:

Equipment cost US$341,000 (with 10% contingency to the base cost)
Trials and training 16,000
Technology transfer 10,000

Total per enterprise 367,000

The distribution of different foam products in foam consumption to be converted to cyclopentane
foam is 40% pipe and 60% panel.
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6.15 The incremental operating costs are based on chemical prices presently used and typical
formulations for cyclopentane blown for panel and pipe production. The incremental operating
costs per kg cyclopentane blown foam is calculated as US$0.14/kg foam.

Table 6.6 Incremental operating costs for cyclopentane blown foam

CFC blown foam Cyclopentane blown foam
Chemicals Parts $/kg Unit costs Parts $/kg Unit costs
Polyols 100 1.33 0.50 100 1.70 0.73
Blowing agent 33 1.27 0.16 17.16 1.00 0.07
MDI 133 1.43 0.72 117 1.43 0.71
Total 1.37 1.51

6.16 HCFC-141b. The capital conversion costs will include replacement of domestic made
spray foam machines and retrofitting of imported spray foam machines. The information from
two recently approved foam umbrella projects serve as the basis for the costs calculation.

6.17 The incremental capital costs for HCFC 141b technology will depend on size of
enterprises and are assumed to be in the range of :

Equipment cost for 141b foam dispensers (USS$)

Imported 15,000
Domestic 40,000
Equipment cost for 141b spray foam unit (USS$)
Imported 8,000
Domestic 18,000
Trials, training and technology transfer 26,000/18,000/10,000
(large/medium/small)

6.18 The incremental operating costs are based on chemical prices presently used and typical
formulations for HCFC-141b blown foam for panel production. The incremental operating costs
per kg foam is calculated as US$ 0.31/kg foam.

Table 6.7 Incremental operating costs per kg HCFC-141b blown foam

CFC blown foam HCFC-141b blown foam
Chemicals Parts | $/kg Unit costs | Parts | $/kg Unit costs
Polyols 100 1.33 0.50 100 2.00 0.81
Blowing agent 33 1.27 0.16 22 1.63 0.15
MDI 133 1.43 0.72 125 1.43 0.72
Total 1.37 1.68

6.19 Based on these assumptions, the incremental costs in converting to HCFC 141b for
identified enterprises are shown below:
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Table 6.8: HCFC-141b Conversion Costs for Identified Enterprises

Trials,
No of Incremental technolo
. equipment gy I0Cs Total Costs
enterprises transfer,
Costs . .
training
Large 37 3,168,007 962,000 9,523,339 13,653,346
Medium 72 5,337,209 1,296,000 6,014,499 12,647,708
Small 25 1,260,600 250,000 490,138 2,000,738
Total 134 9,765,815 2,508,000 16,027,976 28,301,791

D. INTEGRAL SKIN FOAM SUB-SECTOR

Table 6.9 Basic data for Integral Skin Sub-sector

Number of Number of eligible Eligible consumption
enterprises equipment (MT)
Identified eligible enterprises 4 4 34
Large size 0 0 0
Medium size 0 0 0
Small size 4 4 34

6.20  Most integral skin foam producers have either been covered by previous projects,
converted at their own costs or will have to convert at their own costs. The technology choice,
which is endorsed by the State Economic & Trade Commission and for which experience is
available in China, is water blown integral skin foam.

E. KEY INPUTS FOR COSTS CALCULATION

6.21 The key inputs for the incremental costs calculation include:

a) Eligible consumption by sub-sectors (Table 3.2-3.5);

b) Forecast for production, consumption, import and export of CFC-11 (Table 4.1);
c) Assumptions for incremental costs calculation (Annex I); and

d) Detailed phaseout costs for each subsector (Annex I).
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Table 6.10 Key Input for Costs Calculation

Base year = 1999
Identified eligible consumption for PU rigid (MT ODP) 4,510
Of which: large and medium rigid 4,402
small PU rigid 108
Phaseout cost per unit to MLF for PU rigid (US$/kg ODP) 7.83
Real Cost for PU rigid phaseout (US$/kg ODP) 8.02
Identified eligible consumption for PU flexible (MTs ODP) 5,341
Of which: Medium-I size PU flexible 3,914
Medium-II size PU flexible 987
SME PU flexible 440
Phaseout cost per unit to MLF for PU flexible (US$/kg ODP) 6.23
Real Cost for PU flexible phaseout (US$/kg ODP) 9.84
Identified eligible consumption for PU integral skin (tons ODP) 34
Phaseout cost per unit to MLF for integral skin (US$/kg ODP) 6.07
Real Cost for integral skin phaseout (US$/kg ODP) 6.07
Unidentified eligible CFC consumption by PU enterprises 766
Total eligible residual consumption in the PU sector plan 10,651
IAdd ineligible residual consumption to be phaseout in the PU sector plan 1,859
Total residual consumption to be phaseout in the PU sector plan 12,510
'Weighted phaseout cost per unit to MLF for PU foam sector (US$/kg ODP) 6.96
Real Cost for PU foam phaseout (US$/kg ODP) 9.10
Based on residual consumption in 1999 (10,651) with 3% growth
Total eligible residual consumption in the PU sector plan 12,071
IAdd ineligible residual consumption to be phaseout in the PU sector plan 2,500
Total residual consumption to be phaseout in the PU sector plan 14,571

6.22  The residual consumption of CFC-11 is estimated to increase at 3% per year for existing
enterprises without phaseout projects.

6.23  Annex I is a summary of incremental conversion costs of 356 identified enterprises
calculated based on MLF guidelines. The actual costs of rigid and flexible foam sub-sectors are
much higher than MLF thresholds for these two sectors. The Incremental costs of the PU foam
sector are based on the thresholds of rigid and flexible foam sub-sectors and the actual cost
effectiveness of integral skin foam sub-sector to calculate weighted average phaseout costs per
kilogram. The weighted average phaseout cost of US$6.96/kg is used to calculate the total
requested incremental costs of the PU foam sector.

Table 6.11: Summary of Incremental Costs of Eligible Consumption by Sub-Sectors

Identified Phaseout costs per
Eligible Incremental Incremental Total . P Phaseout costs
. R . kilogram calculated | MLF threshold . .
Consumption | Capital costs |Operating costs| Incremental for 356 enterprises (USS/kg) per kilogram in
(MT) — Base (USS$) (USS) costs (USS) P g sector plan
_ (US$/kg)
year = 1999
Rigid foam 4,510 18,879,800 | 18,303,236 37,183,036 8.24 7.83 7.83
Flexible foam 5,341 57,024,000 (4,450,000) 52,574,000 9.84 6.23 6.23
Integral foam 34 123,600 82,724 206,324 6.07 16.83 6.07
9,885 76,027,400 13,935,959 89,963,359 9.10 6.96
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6.24  Assumptions used in the cost model are:

a) 1999 is the baseline year;

b) prices of raw materials are assumed to remain constant over time;

c) inflation rate is 2.5% per year after 2000;

d) consumption growth rate is 3% for existing enterprises which have no phaseout
projects;

e) 10% contingency is used for all incremental equipment costs;

f) any individual phase out activity will be completed within three years (if target
approved in 2001, 50% would be completed in 2003 and 50% in 2004);

g) cost information for substitute technologies is shown in above sections; and

h) incremental costs of other technical assistance.

F. CALCULATION METHODOLOGY

6.25 Incremental costs calculation. Incremental costs (IC) for CFC-11 phaseout in PU
foam sector are based on its annual phaseout eligible amount and weighted average phaseout cost
per kg for sector plan.

6.26 Incremental Costs for technical assistance activities include the following:

a)  technical support to the development of phaseout policies;
b)  technical support to the development of new standards;

c) training and promotion of public awareness; and

d) incremental cost of Technical Support System.
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G. TOTAL INCREMENTAL COSTS

Table 6.12 Incremental Costs for CFC-11 Phaseout in PU Foam Sector (US$ 1,000)

Phaseout costs under Phaseout costs
project by project to |calculated by weighted
China based on average phaseout cost
ExCom Guidelines per kg
Replacement of CFC-11 for PU 114,200 91,100
Foam users
Adjustment for HCFC141b -2,400 -2,400
consumption
Sub-total 111,800 88,700
Technical Assistance 3,500 3,500
Incremental costs for this sector 115,300
plan
Total funding request for the 92,200
sector

" Assuming there are 10% saving due to group procurement and other measures under the sector plan.

6.27 A schedule for phasing out CFC-11 is presented in Chapter VIII. The real incremental
phaseout cost to China calculated based on MLF guidelines is US$115,300,000, which is
calculated based on relevant ExCom guidelines (summarized above). Considering the MLF
thresholds, The funding request for phaseout of CFC-11 in the entire PU foam sector is adjusted
to account for the residual net ODP consumption resulting from HCFC-141b applications. The
adjusted total funding request is US$92,200,000
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Table 6.13 Summary of general principles applied in establishing incremental costs

Issues

Comments/reference

Standard cost/adjustment

Conversion of
continuous slabs
flexible foam
conversion to LCD
technology.

Out of the 109 enterprises eligible for funding,
conversion costs for 89 lines are requested. The
average CFC consumption per line is 70 MT
CFC-11 /line. There will be some associated costs
related to closure of enterprises.

Conversion of box
foaming flexible
foam to VPF
technology

China is not supporting the use of MC because of
safety issues, however because of the high costs of
VPE, the funding request is based on the least costs
option of VPF and MC. Once implementation
begins, China will use some VPF applications.

It is recognized that some small box foaming
enterprises will continue using MC. However, the
smaller box foamers are using MC in an unsafe and
unacceptable manner. The calculation of funding is
based on the conversion costs of 91 enterprises for
which detailed information was obtained.

Cyclopentane
conversion

The use of cyclopentane requires HP foam
dispensers. It is assumed that the bigger companies
that will be selected already have HP dispensers. In
accordance with ExCom decisions, only
retrofitting costs will be paid for foaming
equipment when converting to cyclopentane.

Typical costs for a
dispenser are between
$120,000 to $160,000
depending on capacity.
However, following the
guidelines, standard
retrofitting costs for
cyclopentane of $80,000
per dispenser is applied in
all cases.

HCFC-141b spray
foam equipment
costs

The principles applied to recent approved foam
umbrella projects (31st meeting) are applied; i.e.
retrofitting costs of imported spray foam
equipment and replacement costs domestic made
spray foam equipment.

USS$ 18,000 for a new spray
foam machine and

USS 8,000 as retrofitting
costs

Insulation piping
foaming

Insulation performance requirements:
Equipment requirements: HP
Density increase: Y1: 6%
10C per kg foam: US$ 0.31

Y2: 3%

Insulation spray
foam

Insulation performance requirements:
Equipment requirements: HP
Density increase: Y1: 6%
10C per kg foam: US$ 0.31

Y2: 3%

Insulation  panels

Insulation performance requirements:

producers Density increase: Y1: 3% Y2: 0%
10C per kg foam: US$ 0.31
Replacement of LP | Retrofitting of HP foaming equipment is possible, | Replacement costs of LP

Foam Dispensers:

but replacement of LP foam equipment is essential
where insulation performance is the key
requirement.

dispensers are at an average
cost of $40,000 each.
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Capacity Only capacity established before 1995 is funded. No request for funding for
established after In cases where equipment might have been enterprises and for
July 1995 replaced after July 1995, funding are only additional capacity
requested for capacity installed before July 1995. installed after July 1995.
General principles for incremental costs for
replacing/retrofitting foam equipment is applied in
the costs calculation.
Technology In accordance with the guidelines, the possibility of | As LCD technology has
transfer costs saving through general technology transfer been established in China
has been applied. It is assumed that a 30% saving | and know-how exists, it is
can be achieved for the LCD technology. This is assumed that savings can
included in the costs calculation. be achieved without
impacting on the
conversion to LCD.

" First implementation program is for 18 months, from July 2001 to December 2002..




China: Foam Sector Plan 45 May 17, 2001

VII. OPERATING MECHANISMS

A. INTRODUCTION
7.1 Upon approval of this sector plan, the Government of China will introduce additional
policy measures and take other actions, as described in chapter IV, to achieve a rapid
cost-effective CFC-11 phaseout in the foam sector. This chapter explains the funding
arrangements, operating mechanisms, and the responsibilities of major institutions involved in
implementation of this sector plan.

B. UMBRELLA GRANT AGREEMENT

7.2 China and the World Bank have signed an Umbrella Grant Agreement in December 1997,
which sets forth the terms and conditions under which grant resources approved by the ExCom in
sector approaches in China would be carried out. This Umbrella Grant Agreement is similar to
the umbrella grant agreements under which project-by-project activities are carried out. However,
it includes provisions that allow the Bank to disburse funds to China on performance-based
indicators in terms of ODS phaseout in sector approaches rather than for procurement of goods
and services. The Umbrella Grant Agreement was signed in December 1997 after the Sector Plan
for Halon Phaseout in China was approved by ExCom in November 1997.

C. FUNDING ARRANGEMENTS
7.3 MLF Approval. Funds for the Foam Sector Plan would be approved in two steps:

a) Firstly, the Government, through the World Bank, requests that the ExCom consider
this overall sector plan and agree to fund the Foam Sector CFC-11 Phaseout with
annual advances, as described in Chapters III and VII, provided that China meets the
annual phaseout targets referred to in Chapters III and VII. At the same time, China
requests ExCom to fund the first Implementation Program covering a period from July
1, 2001 to December 31, 2002. It will be annual programs from 2003 onwards.

b) Secondly, from 2002 on, the Government, through the World Bank, would submit an
annual program at the last ExCom meeting each year for funding request. The amount
of annual funding request would be consistent with the funding amounts indicated in
the overall sector plan. For example, The World Bank, on behalf of the Government,
would submit the 2003 annual plan to the ExCom in time to allow for funding approval
by November 2002. The ExCom would be asked to release funds by December 2002 at
the levels agreed to in this sector plan based on achievement of previous phaseout
targets, so that the annual program could start in January 2003. In general, approval of
funds would be based on achievement of CFC-11 phaseout targets in the foam sector.

¢) Annual plan program funding requests for the years 2004-2006 would be based on
achievement of CFC-11 phaseout targets for the previous years and the semi-annual
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progress report for the current year. For example, 2004 funds would be approved based
on 2002 phaseout results and the 2003 semi-annual progress report, and so on.

7.4  In the unlikely event that China were to fail to achieve phaseout targets for a given year
(that is CFC-11 consumption in the foam sector exceeds the target, or contracts signed less than
the phaseout target for the year), the Bank and China would agree on remedial actions. New
funding requests to the ExCom would go forward only after phaseout targets had been met.

7.5 By the time any over-consumption for a previous year is confirmed, the current year’s
Annual Program would be most likely having already been founded and be underway. Thus, the
proposed approach to remedial action is to bring the program back on track by the end of the
current year. For example, if over-consumption occurred in 2002, remedial actions would ensure
that, by the end of 2003, cumulative CFC 11 consumption for the two years, 2002 and 2003
would not exceed the combined targets for the two years. The remedial actions taken to assure
this result would be submitted along with the next year’s funding request (refer to 2004 in the
above-mentioned example). The ExCom would therefore be in a position to decide either to
release funds or condition release funds for the next year’s Annual Program upon accepted
evidence showing that the remedial actions were successful and the cumulative consumption of
the previous two years did not exceed the combined targets. This approach to remedial action
allows the program to maintain momentum and keeps the phaseout schedule on track even if
difficulties arise in a particular year.

7.6  If the program is still not back on track within two years, continued funding of the
program could be based on a reduced level of compensation. Under this plan, grant funds would
be released for Annual Programs and disbursed through the World Bank to China to achieve
specific phaseout targets. Therefore, even if delays are expected in any given year, the Bank, on
behalf of the Government will still submit request for funding approval for the next calendar year
for phaseout targets in the following year. However, if it is proved that a delay is persistent and
the phaseout targets could not be achieved within the schedule set in the approved Foam Sector
Plan , funds proportional to phaseout shortfall would be returned to the Multilateral Fund.

7.7 Annual Program would contain the following sections:

a) sector phaseout schedule;

b) status of all activities of previous year(s) and any agreed remedial actions for the
current year (not required for the first implementation program covering July 2001 to
December 2002).

c) objectives of following year’s Annual Program — phaseout targets and funding
requirements for activities in the following year?;

2 Total grant funding for each year would be agreed along with this sector plan proposal. However, China would have flexibility in

each Annual Program to allocate funds within enterprise-level or TA activities to achieve phaseout targets.
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d) description of activities in the following year — enterprise level activities, policies to be
implemented and technical assistance activities; and
e) performance indicators of the annual program.

7.8 The World Bank would approve the technical assistance consistent with the Annual
Program based on the agreed TOR of TA (including the funding level of TA) in that year’s Annual
Program. Procurement of consultant services and equipment will be based on agreed Bank
procurement procedures for all TA activities.

D. DISBURSEMENT MECHANISM

7.9 Multilateral Fund (MLF) disbursement to the World Bank --The MLF will deposit
the agreed annual funding to World Bank shortly after ExCom approval of the Annual Program.

7.10  World Bank disbursement to China -- There would be four disbursements into the ODS
Phaseout Account at SEPA for each Annual Program. The Government would be allowed to
request these four disbursements at any time during the year, provided that the disbursement
conditions have been met. In any particular year, disbursement to China will start only when the
Bank receives grants for that annual program from the MLF. Disbursement conditions and
amounts to be disbursed are as follows:

a) First disbursement — funds for technical assistance and management fees.
Condition — Annual Program has been approved by the ExCom.

b) Second disbursement — 30% of funds allocated for enterprise activities.
Conditions —

1) 30% of all reduction contracts that covering target phaseout amount of the
current year’s Annual Program have been signed by government with
enterprises;

i1) Progress report on the sector plan implementation is satisfactory to the Bank;
and

1i1) Any other conditions as specified in the current Annual Program.

C) third disbursement — 50% of funds allocated to enterprise activities.

Conditions —

1) 100% of all reduction contracts that covering target phaseout amount and
TA contracts of the current year’s Annual Program have been signed; The
government reports the actual consumption does not exceed the consumption
target set for the preceding year (not applicable to the first implementation
program);

i1) A list of all production facilities disposed in the previous year should be
provided to the Bank. This list would contain all information related to
disposal and sufficient indication that consumption phaseout in the preceding
year has been achieved (not applicable to the first implementation program);
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i11) Progress report on the sector plan implementation is satisfactory to the Bank;
and
1v) Any other conditions as specified in the current Annual Program.

d) Fourth disbursement — 20% of funds allocated to enterprise activities.

Conditions —

1) the CFC-11 consumption of the previous year in foam sector does not exceed
the set target (a 5% allowance of consumption target would be permitted.
The difference would be remedied in next year’s Annual Program);

i1) verification of the disposal certification and project completion reports of
completed projects which account for CFC 11 consumption phaseout target set
for the previous year;

1i1) progress report on sector plan implementation is satisfactory to the Bank; and

iv) Any other conditions as specified in the current Annual Program.

7.11 If there is any problems found during implementation stage, either by reviewing the
progress report or during supervision missions, the Bank will suspend further disbursement to
China. Disbursement will resume only after China and the Bank agree on remedial actions to
rectify implementation deficiencies.

7.12  Chinese government allocation of funds to CFC-11 consuming foam enterprises for
phaseout activities. Most of the grant fund will be allocated to enterprises through a bidding
process. The first bidding will be conducted at the end of 2001, after the ExCom approval of the
sector plan and the first implementation program. Preparation of bidding in subsequent years will
start in the second half of each year and would be concluded after ExCom approval of the
following year’s Annual Program and funding level. After the bidding process, bid winners
would sign ODS reduction contracts with the SEPAt. The contracts will stipulate, among others,:
(a) the agreed CFC phaseout date; (b) the disposal equipment list and agreed disposal dates.
Some fund will be allocated to small enterprises through a voucher system. This mechanism is
expected to be used after the first few years of implementation of the sector plan. Details will be
developed in the next few years and will be incorporated into the Project Implementation Manual.

7.13  Disbursement from SEPA ’s ODS phaseout account to grant recipients. Grant funds
would be disbursed directly from the ODS phaseout account to recipients based on terms and
conditions (a) in the “ODS phaseout contracts” for enterprise activities, and (b) in the
consultant or training contracts for technical assistance activities. For example:

a) Conversion project — According to CFC-11 phaseout contracts, disbursement will be
made on procurement-based indicators and payment schedules in the procurement
contracts;

b) Closure projects — Disbursement will be based on agreed closure plans and contracts;
and

¢) Technical assistance activities — grant funds would be disbursed to consulting firms or
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training institutes based on disbursement conditions agreed in the TOR and contracts.

7.14  For any performance delays, SEPA would be advised to take immediate necessary actions
and agreed with the Bank on a remedial action plan. Disbursement would proceed only after
official confirmation of progress in annual program implementation and national CFC-11
phaseout and considered to be satisfactory to the Bank.

E. MANAGEMENT AND COORDINATION

7.15 This Sector Plan for CFC-11 Phaseout in Foam Sector will be executed by the
Government of China. PMO and the foam working group will manage and coordinate execution
of each year’s Annual Program. In addition, SEPA will select a qualified firm® to help manage
day-to-day activities at enterprise level. The World Bank will supervise overall implementation
of this Sector Plan, replenish the local project bank account, report implementation progress to
the ExCom and submit future funding requests to the ExCom.

7.16  The national execution management and coordination functions are as follows:

a) Project Management Office (PMO) is an administrative office under the State
Environmental Protection Administration (SEPA) with overall responsibility for
implementation of China’s ODS Phaseout Country Program including the Foam
PU Sector Plan. In December 1998, the foam sector team was established within
PMO comprised of officials from PMO, the CPPIA, and domestic experts. With
the support of the PMO, the foam sector team is in charge of the following work
related to the Foam PU Sector Plan and foam sector phaseout:

1) establish a monitoring and reporting system including an MIS to track CFC 11
phaseout and implementation of Annual Programs and all related activities to
CFC-11 phaseout in the foam PU sector;

1) report implementation status of Annual Program and sector plan to the World
Bank quarterly and as requested,

i11) review bid winner selection;

1v) authorize disbursement requests to enterprises as prepared by the DIA;

v) supervise consultant firms in all TA activities jointly with the CPPIA;

vi) verify completed CFC-11 phaseout activities at enterprise-level, oversee
verification process and preparation of financial audit; develop, implement
and enforce CFC-11 phaseout policies in the foam PU sector with all relevant
authorities; and

vii)develop monitoring indicators to verify and report on the sector consumption
phaseout.

b) Local environmental protection bureaus - On a day-to-day basis, the local
environmental protection bureaus will, entrusted by SEPA/PMO, conduct random

3 SEPA will sign a contract with the firm after ExCom approval of the first implementation Program.
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visits to beneficiary enterprises to ensure CFC-11 consumption phaseout; and

enforce policy implementation.

Domestic Implementing Agent (DIA) — A DIA* will be selected by SEPA through

a competitive bidding process for the foam PU sector. Under the guidance of PMO,

DIA will supervise all day-to-day enterprise activities, including:

1) conduct annual bid process and evaluate bid documents to select the lowest
bid as winners governed by pre-determined bidding principles;

i1) supervise implementation of enterprise activities selected through the bidding
process;

111) supervise implementation of the voucher system;

1v) review disbursement requests from beneficiary enterprises, and prepare
disbursement requests to PMO for authorization;

v) maintain the MIS for the entire sector;

vi) report regularly progress all enterprise activities to PMO; and

vii)alert PMO to problems identified during supervision of enterprise activities;
and

viil) prepare semi-annual progress report and all PCRs on enterprise activities
(closures and conversions)

F.MONITORING AND EVALUATION

7.17 PMO is the core organization for monitoring implementation of Annual Programs for
CFC-11 consumption phaseout in the foam PU sector and reporting to the World Bank. DIA will
supervise enterprise activities and submit written progress report to PMO four times a year on
implementation status or as necessary. PMO will track policy enforcement and technical
assistance implementation. PMO will submit progress reports to the Bank twice a year and as
necessary. Implementation status of all activities in annual programs and sector CFC 11 phaseout
will be reported to ExCom once a year during preparation of following year’s annual program.

7.18 Verification. The Bank will conduct an independent verification annually to verify
CFC-11 consumption level. The Bank will supervise the implementation of Annual Programs
including spot checks of the records of on-going projects and random factory visits.

7.19  Audit.

There will a annual financial audit of the ODS Phaseout Account at SEPA,

conducted by an independent audit agency found satisfactory to the Bank.

* SEPA will select a DIA from a shortlist of consulting firms agreed with the Bank. All the firms should have experience of financial

and project management.
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VIII. ACTION PLAN

Line Base-
line 2001 | 2002 | 2003 2004 2005 2006 2007 | 2008 | 2009 | 2010
(1999)
Phaseout targets and project impacts (MT)
1. | Domestic
consumption 19,162 14212 | 14143 | 13830 11666 9646 7164 3821 3553 102 0
target
2. | Phaseout targets 2,000 (target
for the sector plan for 18 months) 2,000 2,500 2,500 2,500 71| 0 0 0
3. | Phaseout impact
of previously 2,241 | 1,847 | 1,135 349
approved projects
4. i
Phaseout _ impact 0 0 0 1,000 [2,000 2250 |2,500 | 2,500 | 1821 |0

of Sector Plan

Funding Request (US$ 000) (Adjusted for $2.4 million from 2004 and 2005 on account of residual HCFC-141b ODP)

5. | Investment
88,700 | 14,300 14,600 17,500 18,000 1,9700 4600
Projects
6. | TA 3,500 800 900 800 400 400 200
7. | Total 92,200 | 15,100 15,500 18,300 18,400 | 20,100 | 4,900

Explanations: This is a rolling plan where the impact of an annual program is spread over
subsequent years. Every annual program will provide detailed progress of all program
activities of previous years, including policy implementation, enterprise activities, and
technical assistance activities. The following explains lines 1 to 4 in the above table, as well as
the composition of each Implementation/Annual program.

1. Line 1 — the domestic consumption target in the foam sector is derived from the
following formula:

Consumption target in foam sector = total available consumption of CFC-11 in the
country, minus CFC-11 consumption in all other consumption sectors.

2. First Implementation Program (for the remaining months of 2001 and all of 2002):
the following activities are ‘captured’ under this program:

a. Line 2 -- Phaseout targets for the sector plan: new investment projects contracts
with enterprises for phasing out 2,000 MT of CFC-11 to be signed by the end of
2001.

b. Line 3 -- Phaseout amount of previously approved projects: the phaseout of 2,241
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C.

MT in 2001 and 1,847 MT in 2002 from projects approved prior to the Sector plan
(in 2000 and earlier), will be completed during this program.

Line 4 -- Phaseout amount in sector plan: the phaseout impact of the new contracts
(2,500 MT) will be 0 in 2001, and 0 in 2002.

3. 2003 Annual Program: This will be prepared in mid-2002. It will consist of the
following:

a.

Line 2 -- Phaseout targets for the sector plan: new investment project contracts with
enterprises for phasing out 2,000 MT of CFC-11 to be signed in the first half of year
2003.

Line 3 -- Phaseout amount of previously approved projects: the phaseout of 1,135
MT from projects approved prior to the Sector Plan (in 2000 and earlier), will be
completed during the year.

Line 4 -- Phaseout amount in sector plan: the impact will be 0 in 2003.

Verification of the disposal certification of equipment (and , where available, PCRs )
accounting for CFC phaseout of 2,241 MT (phaseout impact of previously approved
projects in 2001 from line 3) to be carried out in 2003 as part of this annual
program.

2004 Annual Program: This will be prepared in mid-2003. It will consist of the

following:

a.

Line 2 -- Phaseout targets for the sector plan: new investment project contracts with
enterprises for phasing out 2,500 MT of CFC-11 to be signed in the first half of
2004.

Line 3 -- Phaseout amount of previously approved projects: the phaseout of 349
MT from previously approved projects will be completed this year. At this stage,
the impact of all projects approved before the Sector Plan should have been
accounted for.

Line 4 -- Phaseout amount in sector plan: the phaseout impact will be 1,000 MT
from projects contracted in the First Implementation Program (50% of the 2,000
MT of contracts signed).

Verification of the disposal certification of equipment (and, where available, PCRs )
accounting for CFC phaseout of 1,847 MT (phaseout impact of previously
approved projects in 2002 from line 3) to be carried out in 2004 as part of this
annual program.

2005 Annual Program: This will be prepared in mid-2004. It will propose the

following:

a.

Line 2 -- Phaseout targets for this sector plan: New investment project contracts
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b.

C.

with enterprises for phasing out 2,500 MT of CFC-11 to be signed in the first half of
2005.

Line 3 — Phaseout amount of previously approved projects will be 0 in 2005.

Line 4 — Phaseout amount in sector plan: The phaseout impact of 2,000 MT will
include 50% (or 1,000 MT) of the contracts signed in the first implementation
program, and 50% (1,000 MT) of the contracts signed in the 2003 Annual Program.

Verification of the disposal certification of equipment (and, where available, PCRs)
accounting for CFC phaseout of 1,135 MT (phaseout impact of previously
approved projects in 2003 from line 3 ) to be carried out in 2005 as part of this
annual program.

6. 2006 Annual Program: This will be prepared in mid-2005. It will propose the
following:

a.

Line 2 -- Phaseout targets for this sector plan: New investment project contracts
with enterprises for phasing out 2,500 MT of CFC-11 to be signed in the first half of
2006.

Line 3 — Phaseout amount of previously approved projects will be 0 in 2006.

Line 4 — Phaseout amount in sector plan: The phaseout impact of 2,250 MT will
include 50% (or 1,000 MT) of the contracts signed in the 2003 annual program, and
50% (1,250 MT) of the contracts signed in the 2004 Annual Program.

Verification of the disposal certification of equipment (and, where available, PCRs)
accounting for CFC phaseout of 349 MT (phaseout impact of previously approved
projects in 2004 from line 3 ) and 1,000 MT (phaseout impact in 2004 from the
sector plan, line 4) to be carried out in 2006 as part of this annual program.

7. 2007 Annual Program: This will be prepared in mid-2006. It will propose the
following:

a.

Line 2 -- Phaseout targets for this sector plan: New investment project contracts
with enterprises for phasing out 571 MT of CFC-11 to be signed in the first half of
2007.

Line 3 — Phaseout amount of previously approved projects will be 0 in 2007.

Line 4 — Phaseout amount in sector plan: The phaseout impact of 2,500 MT will
include 50% (or 1,250 MT) of the contracts signed in the 2004 annual program, and
50% (1,250 MT) of the contracts signed in the 2005 Annual Program.

Verification of the disposal certification of equipment (and, where available, PCRs)
accounting for CFC phaseout 2,000 MT (phaseout impact in 2005 from the sector
plan, line 4) to be carried out in 2007 as part of this annual program.

8. 2008 Annual Program: This will be prepared in mid-2007 and will have no funding
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10.

11.

request. It will propose the following:

a.

Line 2 -- Phaseout targets for this sector plan: New investment project contracts
with enterprises for phasing out 571 MT of CFC-11 to be signed in the first half of
2008.

Line 3 — Phaseout amount of previously approved projects will be 0 in 2008.

Line 4 — Phaseout amount in sector plan: The phaseout impact of 2,500 MT will
include 50% (or 1,250 MT) of the contracts signed in the 2005 annual program, and
50% (1,250 MT) of the contracts signed in the 2006 Annual Program.

Verification of the disposal certification of equipment (and, where available, PCRs)
accounting for CFC phaseout 2,250 MT (phaseout impact in 2006 from the sector
plan, line 4) to be carried out in 2008 as part of this annual program.

2009 Annual Program: This will be prepared in mid-2008 and will have no funding
request. It will propose the following:

a.
b.

C.

Line 2 — There will be no reduction contracts to be signed in 2009.
Line 3 — Phaseout amount of previously approved projects will be 0 in 2009.

Line 4 — Phaseout amount in sector plan: The phaseout impact of 1,821 MT will
include 50% (or 1,250 MT) of the contracts signed in the 2006 annual program, and
100% 571 MT of the contracts signed in the 2008 Annual Program. By 2008, most
of the remaining foam PU enterprises are expected to be small enterprises. Their
conversions and closures are expected to be completed one after reduction contracts
are signed.

Verification of the disposal certification of equipment (and, where available, PCRs)
accounting for CFC phaseout 2,500 MT (phaseout impact in 2007 from the sector
plan, line 4) to be carried out in 2009 as part of this annual program.

All PCRs of individual reduction contracts will be completed.

Agreement with the World Bank a TOR on the preparation of a PCR for the entire
foam sector.

2010 Annual Program. This will be prepared in mid-2009 and will have no funding
request. It will propose the following:

a.

b.

Verification of the disposal certification of equipment (and, where available, PCRs)
accounting for CFC phaseout 2,500 MT (phaseout impact in 2008 from the sector
plan, line 4) to be carried out in 2010 as part of this annual program.

Preparatory work to start for the PCR.

2011. A PCR will be prepared covering all sector plan activities and be submitted to the
ExCom during the year.
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ANNEX I : CALCULATION OF INCREMENTAL COSTS FOR ELIGIBLE
ENTERPRISES IDENTIFIED IN THE SURVEY

TABLE 1: INCREMENTAL COSTS OF ELIGIBLE CONSUMPTION BY SUB-SECTORS

Identified Phaseout costs per
Eligible Incremental Incremental Total . P Phaseout costs
. R . kilogram calculated | MLF threshold . .
Consumption | Capital costs |Operating costs| Incremental for 356 enterprises (USS/kg) per kilogram in
(MT) — Base (USS$) (USS) costs (USS) P g sector plan
_ (US$/kg)
year = 1999
Rigid foam 4,510 18,879,800 | 18,303,236 37,183,036 8.24 7.83 7.83
Flexible foam 5,341 57,024,000 (4,450,000) 52,574,000 9.84 6.23 6.23
Integral foam 34 123,600 82,724 206,324 6.07 16.83 6.07
9,885 76,027,400 13,935,959 89,963,359 9.10 6.96
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TABLE 2: BASIC DATA AND ASSUMPTIONS FOR RIGID FoAM

Profile of Enterprises

# of enterprises | # of eligible equipment Eligible consumption
(MT)
Total # of enterprises in the sub-sector 179
Large 59
Medium 84
Small 36
Identified eligible enterprises 152 461 4,510
Large 55 175 3,089
Medium 72 237 1,313
Small 25 49 108
Technology chosen by China for eligible enterprises (estimates)
Pentane technology (large) 18 57 1,011
HCFC 141b Among all identified
Large 37 118 enterprises, one third of]
Medium 72 237 large size enterprises will
Small 25 49 select pentane technology
and the rest will select
HCFC-141b.

Density increase Adjustments

Percentage of density increase: decided based on OORG density report

Baseline foam consumption = Baseline CFC-11 consumption / percentage of CFC-11 in foam

Panel Pipe Spray Foam
Baseline foam density (kg/m3) 40-45 30-33 32-35
Density Increase (1% year) 3% 6% 6%
Density Increase (2™ year) 0% 3% 3%
Distribution of products in foam consumption to be 60% 40%
converted to pentane foam
Distribution of products in foam consumption to be 20% 40% 40%
converted to HCFC-141b
Conversion Cost to Pentane Technology

Unit cost per plant Unit Cost
C-Pentane Foaming
Retrofitting cost of HP foam dispenser 80,000
Premixing Station 80,000
Modification of Press 20,000
Nitrogen Generator and Pipelines for Flushing 20,000
Grounding and electrical work 10,000
HC Gas Monitoring System with 6 Sensors 20,000
Ventilation and Exhaustion 30,000

Subtotal 260,000
C-Pentane storage and distribution
20 m3 double wall tank 25,000
100 m underground double wall pipe and civil works 5,000

Subtotal 30,000
Safety certification 20,000

Total 310,000
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Conversion cost to HCFC-141b

Retrofit —imported HP Dispenser 15,000

Replacement — Dispenser 40,000

Retrofit — Spray Foam Unit 8,000

Replacement — Spray Foam Unit 18,000
Trials, Technology Transfer and Training (per plant)

Large 26,000

Medium 18,000

Small 10,000
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TABLE 3: INCREMENTAL COSTS FOR RIGID FOAM

Incremental Capital Costs - Foaming Equipment

Ente.rprlse Selected No. of Nf)' of .
s1ze technology |Enterprises Equ_l pment Equipment
category (lines)
HC Conversion Cost per | HCFC-141b Foam Dispenser | HCFC-141b Spray foam unit
plant
No. of|Unit cost| Total cost [ No. of [Unit cost| Total cost | No. of [Unit cost| Total cost
lines lines lines
Large HC 18 57 18] 310,000| 5,580,000
Large HCFC-141b 37 118 48 70
Medium |HCFC-141b 72 237 48 189
Small HCFC-141b 25 49 17 32
Sub-totals 152 461 113 291
Distribution of HCFC-141b enterprises
Imported Foam Machine (retrofits) 10| 15,000 150,000 63 8,000{ 504,000
Domestic Foam Machine (replacements) 103| 40,000{ 4,120,000 228| 18,000| 4,104,000
| 5,580,000 113 4,270,000 291 4,608,000
Total cost of foaming equipment (including 10% contingency)|15,903,800

Notes:

1. HC: 18 enterprises with 57 lines will convert to 18 HC lines.
. HCFC-141b — Large: 37 enterprises with 118 lines will convert to 48 regular and 70 spray foam
dispenser lines.

dispenser lines.
HCFC-141b - small: 25 enterprises with 49 lines will convert to 17 regular and 32 spray foam
dispenser lines.

2
3. HCFC-141b —medium: 72 enterprises with 237 lines will convert to 48 regular and 189 spray foam
4
5

HCFC-141b: enterprises with imported baseline equipment will receive retrofits costs (10 regular
and 63 spray foam dispenser lines) and enterprises with domestic baseline equipment will receive
replacement costs (103 regular and 228 spray foam dispenser lines).

Incremental Capital Costs - Trials, Technology Transfer and Training

Large Medium small

Trials 10,000 7000 4000

Technology Transfer 10,000 7000 4000

Training 6,000 4000 2000

Total 26,000 18,000 10,000 2,976,000
Number of enterprises 55 72 25 152

Incremental Operating Costs —- HCFC-141b
Before Conversion After Conversion

Chemicals  [Ratio Price ($/kg) |Cost Chemicals Ratio Price(8/kg) Cost

Polyol 100 1.33 0.50|Polyol System 100 2.00 0.81
CFC-11 33 1.27 0.16|HCFC-141b 22 1.63 0.15
MDI 133 1.43 0.72{MDI 125 1.43 0.72
Unit Cost ($/kg) 1.37|Unit Cost ($/kg) 1.68
Baseline year foam production (kg) 24,703,976|Foam Production (1st year after conversion) 26,037,991
Baseline year foam production (kg) 24,703,976|Foam Production (2nd year after conversion) 25,296,872
Baseline year foam cost ($) 33,907,536|Foam cost (1st year after conversion) 43,712,509
Baseline year foam cost ($) 33,907,536|Foam cost (2nd year after conversion) 42,468,320
Cost Difference Between CFC-11 Foam and HCFC-141b Foam (1st year, discounted at 10%) 8,922,525
Cost Difference Between CFC-11 Foam and HCFC-141b Foam (2nd year, discounted at 10%) 7,105,451

Net Present Value of Incremental Operating Cost for Two Years (10%/yr.)

16,027,976
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Incremental Operating Costs — Cyclopentane
Before Conversion After Conversion

Chemicals  |Ratio Price ($/kg) Cost Chemicals Ratio Price($/kg) Cost
Polyol 100 1.33 0.50{Polyol System 100 1.7 0.69
CFC-11 33 1.27 0.16|/C-Pentane 17.16 1 0.07
MDI 133 1.43 0.72|MDI 117 1.43 0.68
Unit Cost ($/kg) 1.37|Unit Cost ($/kg) 1.51
Baseline year foam production (kg) 7,139,357 Foam Production (1st year after conversion) 7,439,210
Baseline year foam production (kg) 7,139,357 Foam Production (2nd year after conversion) 7,225,030
Baseline year foam cost ($) 9,799,152  Foam cost (1st year after conversion) 11,261,432
Baseline year foam cost ($) 9,799,152  Foam cost (2nd year after conversion) 10,937,206
Cost Difference Between CFC-11 Foam and pentane Foam (1st year after conversion using 10% as discount factor) 1,330,675
Cost Difference Between CFC-11 Foam and pentane Foam (2nd year after conversion using 10% as discount factor) 944,585
Net Present Value of Incremental Operating Cost for Two Years (10%/yr.) 2,275,260
Total Incremental Operating Costs 18,303,236
Total Incremental Capital Costs 18,879,800
Total Incremental cost for rigid foam sub-sector 37,183,036

TABLE 4: DENSITY ADJUSTMENTS OF INCREMENTAL OPERATING COSTS FOR RIGID FOAM

| Panel | Pipe | Spray |Subtotal (by technology)
HCFC-141b
Baseline density 40-45 30-33 32-35
1st year density increase 3% 6% 6%
2nd year density increase 0% 3% 3%
1st year IOC by product 1,603,351 3,659,587 3,659,587
2nd year I0C by product 1,255,862 2,924,794 2,924,794
Subtotal (by product) 2,859,213 6,584,382 6,584,382 16,027,976
Pentane
Baseline density 40-45 30-33 32-35
1st year density increase 3% 6% na
2nd year density increase 0% 3% na
1st year IOC by product 727,594 603,081 na
2nd year I0C by product 502,165 442,420 na
Subtotal 1,229,759 1,045,500 2,275,260
IOC (by product) of two years 4,088,972 7,629,882 6,584,382
Total IOC for rigid foam 18,303,236
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TABLE 5: BASIC DATA AND ASSUMPTIONS FOR FLEXIBLE FOAM

Profile of enterprises
Medium sized I Medium sized 11 Small
Identllﬁed ehglble 109 60 3 71
Continuous Enterprises
Identified Eligible Box
. 91 91
Enterprises
. . . . Eligible consumption
# of enterprises |# of eligible equipment (MT)
Total identified eligible enterprises 200 214 5,341
Continuous foam
Medium sized | 60 68 3,914
SME continuous 49 55 1,332
Medium sized 11 (28) (31) (987)
small (21) (24) (345)
Box foam
Small 91 | 91 95
LCD Conversion
Unit costs per plant
Item Unit Cost
LCD System 350,000
HP pump system 70,000
LCD Bulk Storage Tank and LCD Refrigeration System 50,000
Building modification 10,000
Subtotal 480,000
Cost of trial, technology transfer and training per plant 80,000
Methylene chloride Conversion
Unit cost per plant
Item Unit Cost
MC storage tank 2000
MC metering system 2000
Ventilation 7000
MC monitoring system 7000
Safety facilities 2000
Subtotal 20,000
Cost of trial, technology transfer and training per plant 10,000
Incremental Operating Costs
Unit IOC per plant for LCD -50,000
Unit IOC per plant for MC 0
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TABLE 6: COSTS FOR THE FLEXIBLE FOAM SUB-SECTOR

Incremental Capital Costs

Cost of Foaming Equipment

Equipment (#
Enterprise size Technolo . Equipment (# of lines Unit cost
catigory selectedgy Enterprises qofliines) ( selected f)or per plant Total costs
replacement
Medium sized | LCD 60 68 60 480,000 28,800,000
SMEs continuous LCD 49 55 29 480,000 13,920,000
Box foam MC 91 91 91 20,000 1,820,000
Subtotal 200 214 180 44,540,000
Total cost of foaming equipment (including 10% contingency) 48,994,000
Cost of trials, technology transfer and training for LCD conversion
Unit Cost
Trial 15,000 .
Technology Transfer 50,000 No. of Enterprises
Training 15,000
Subtotal 80,000 89 7,120,000
Cost of trial, technology transfer and training for MC conversion
Unit Cost
Trial 5,000 .
Technology Transfer 3,000 No. of Enterprise
Training 2,000
Subtotal 10,000 91 910,000
Incremental Operating Costs
Number of production lines Technology Cost per enterprise Total
89 LCD -50,000 -4,450,000
91 MC 0 0
Total incremental Costs
Identified Eligible Incremental |Incremental Total increment|Incremental costs per
Consumption (MT) in|capital costs |operation costs |costs unit project by project
base year (USSkg)
Medium sized I {3,914 36,480,000 -3,000,000 33,480,000 8.55
SME continuous |1,332 17,632,000 -1,450,000 16,182,000 12.15
Box foam 95 2,912,000 0 2,912,000 30.65
Total 5,341 57,024,000 -4,450,000 52,574,000 9.84
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TABLE 7: ASSUMPTIONS FOR INTEGRAL SKIN SUB-SECTOR

Profile of enterprises

Large Medium Small
Identified Enterprises 0 0 4
Eligible enterprises 4
Total Enterprises 4
Number of molds in each factory: 10

Unit cost of equipment

Item Unit Cost
Mold modification 500
Heating facility 5,000
In-mold coating machine 3,000
Cost of trial, technology transfer and training per plant: | 10,000

TABLE 8: COSTS FOR INTEGRAL SKIN SUB-SECTOR

Incremental Capital Costs

Cost of Foaming Equipment

Ente.r prise Technology No. of Equipment .
size selected Enterprises | (# of lines) Equipment
category
Mold Modification Heating Facility In-mold Coating Unit
Amt. | Unit [ Cost | Amount| Unit | Cost [Amount| Unit Cost
Cost Cost Cost
Small Water Blown 4 4 40| 500{ 20,000 4{5,000| 20,000 123,000 36,000
Subtotal 4 4 20,000 20,000 36,000
Total cost of foaming equipment (including 10% contingency) 83,600
Cost of Trial, Technology Transfer and Training
Unit Cost No. of Enterprise
Trial 4,000
Technology Transfer 4,000
Training 2,000
10,000 4 Total cost 40,000
Total Incremental Capital Costs 123,600
Incremental Operating Costs
Before Conversion After Conversion
Chemicals Ratio Price ($/kg) Cost Chemicals Ratio Price ($/kg) Cost
Polyol 100 2.1 1.34(Polyol System 100 2.4 1.69
CFC-11 14 127 0.11
MDI 43 1.7 0.47|MDI 42 1.7 0.50
In-mold Coating 5 1.5 0.05
Cleaning Agent 5 0.5 0.02
Unit Cost ($/kg) 1.92 Unit Cost ($/kg) 2.26
Foam Production (kg) 137,030 137,030
Foam Cost ($) 262,609 310,152
Cost Difference Between CFC-11 Foam and Water Blown Foam Per Year 47,542
Net Present Value of Incremental Operating Cost for Two Years (discounted at 10%/yr.) 82,724
Total Cost of Incremental Operating Cost 82,724
Incremental cost for Integral Skin foam sub-sector 206,324
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ANNEX II : COMMENTS OF THE OORG REVIEWER

CHINA - FOAM SECTOR PLAN - OORG REVIEW
GENERAL

The plan covers the phase-out of 9,885 tons of CFC 11 in polyurethane foam in the rigid,
flexible and integral skin foam sectors. These sectors include 179, 200 and 4 enterprises
respectively. The project excludes phase-out in the refrigeration sector, which will be covered
by a separate terminal umbrella project. The plan also excludes the PS/PE sectors.

TECHNOLOGY
The three foam sectors addressed by this plan are rigid foams, flexible foam and
integral skin foams. Addressing each in turn, including the proposed technology choices:

Rigid foams

There are a total of 152 enterprises in the rigid foam sector. These enterprises are
involved in insulation foam for panels, boards and refrigeration units, pipe insulation and spray
foam. The replacement technologies are pentane for the larger enterprises (not for spray foam)
and HCFC 141b for the medium and small enterprises and all enterprises involved in spray
foam.

Several technologies were considered before the final choices were made. The use of
pentane is widely accepted for several rigid foam production processes (not just in Europe!).
The main exception is for spray foam where process safety considerations are critically
important and have, so far, prevented the use of pentane. There is consideration of this blowing
agent for spray foam in the USA but the technology is not used commercially and is unproven.
Additionally, because of the safety engineering requirements, pentane is not cost effective for
small and medium-sized enterprises. Consequently, its use is only proposed for 18 of the
enterprises in this project. HCFC 141b is suitable for all rigid foam production processes and is
the most cost effective CFC 11 replacement. In most cases the existing production, especially if
the dispenser is from a foreign manufacturer, can be retrofitted to produce foam with HCFC
141b as the blowing agent.

For the 18 enterprises where the use of pentane is proposed the project includes the
retrofitting of the current high-pressure dispensers, pre-mixers, pentane storage tanks and
appropriate safety engineering measures together with a provision for safety certification. In
the cases where the dispenser was locally made and has to be replaced, only the cost to the
equivalent of retrofitting will be covered. In the cases of the conversion to HCFC 141b the
imported dispensing machines will be retrofitted and the domestic machines will be replaced.

There is also provision for technology transfer, trials and training. These provisions are
scaled appropriately for the enterprises in the large, medium and small categories.
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In all cases the incremental operating costs include provisions for density changes in
line with ExCom Decision 31/44.

Flexible Foams

This sector comprises 109 enterprises manufacturing continuous slabstock foam and 91
enterprises making (discontinuous) box foam. The enterprises making slabstock foam have
been subdivided into large, medium and small enterprises.

The technologies proposed are CO, (LCD) for the slabstock producers and methylene
chloride (MC) for the box foam producers. In the latter case (see below), this option is included
because it has the lowest costs but a switch to variable pressure technology will be made
wherever this is feasible during the implementation process.

The use of LCD technology is now an industry standard for flexible slabstock foam
production. It is, however, expensive to apply for the small and medium-sized producers and
this 1s reflected in the cost effectiveness of these conversions. Funding for conversion to LCD
technology is proposed for 89 of the 109 enterprises with the remainder scheduled for closure,
merger or conversion at their own costs.

For those enterprises for which it is proposed to finance LCD technology there is
provision for LCD systems, storage tanks and building modifications. There is also provision
for technology transfer, trials and training.

The use of MC i1s not encouraged for small producers because of health risks but,
currently, it is the only technically proven technology which is cost effective for this sub-sector.
Even so, it is not fully suitable for very low-density foams. An alternative is variable pressure
(VPF) technology but this is significantly more expensive to apply for small producers. There
is an undertaking in the project for the further consideration of VPF technology during
implementation and advice on the health and safety aspects for the users of MC.

There is provision for equipment to store and meter MC as well as for ventilation and
monitoring. Costs of technology transfer, trials and training are also provided for.

Integral Skin Foams

It 1s not clear from the project which are the end applications for the four integral skin
manufacturers but, because the use of in-mould coating is proposed, it is presumed that these
enterprises are supplying mouldings into the automotive industry.

The proposed CFC 11-replacement technology is CO, (water) blowing. This is the
standard technology in use in most enterprises around the world. There is a need, in many cases,
for moulding for the automotive industry to improve the skin quality and this is readily effected
by the use of in-mould coatings. There is provision for this technology as well for modification
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of the moulds for heating/temperature control, which is necessary with CO, (water) technology.

There is no provision for the retrofitting of the current dispensers. Current dispensers
may be suitable but the replacement of seals and hoses is a common requirement. A description
of the mould modifications, with respect to the baseline equipment, is necessary.

There is also provision for technology transfer, trials and training.

SAFETY AND ENVIRONMENTAL ISSUES

Regarding the transitional status of HCFC 141b — its phase-out date under the Montreal
Protocol is 2040. Whilst enterprises should be aware of this and also be aware that subsequent
transitions are at their expense, it is the only currently available replacement which is economic
for small enterprises to use. A possible replacement for HCFC 141b is HFC 245fa but this does
have a high GWP — in contradiction to the selection criteria under 4.13. The enterprises will,
probably (not clarified) be supplied with pre-blended formulations and the training should
cover their handling.

A significant safety issue is use of pentane for rigid foam. Whilst the appropriate
equipment, safety audits and training are included there is also concern that the enterprises,
given their small size, have sufficient in-house management resource for operating with
pentane. Some “institutional strengthening” could be provided for.

The safe working with MC is a recognised concern, particularly as some enterprises not
use dispensing machines. The need for local authority supervision is noted.

PROJECT COSTS

In the cost effectiveness calculations the residual ODP of HCFC 141b of 0.11 has to be
taken into account and factored into the calculations. This will reduce the cost effectiveness of
the sector using this blowing agent.

The capital costs and one off costs for the various sectors have been discussed under
“Technology”. There is technical justification for the expenditure. The training, technology
transfer and trials costs are geared to the respective sizes of the enterprises.

Where applicable, ExCom decisions relating to density changes have been applied.

Regarding incremental operating costs, there is a need for more clarity in presentation.
However, after deciphering the data it can be ascertained that most of these can be supported.
But, there is a need for some additions and changes. For flexible foams the calculation for MC
technology whereby there is zero incremental operating costs/savings should be explained. For
LCD technology there is an across the board saving of $ 50,000 per unit. This should be
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calculated for the individual enterprises based on displayed principles and summarised in the
project document.

The chemical prices for the rigid foam and integral skin cases are supported. The
differences in polyol and isocyanate costs between the two types of foams are shown.

Whilst the need for a set price (for the same product) is expected in a complex project, it
would be useful to have a short discussion of the effect of purchasing volume on the prices. The
purchasing power must vary considerably over the range of enterprises.

IMPLEMENTATION TIMEFRAME

Details are given of the year-by-year phase out programmes and these are supported.

RECOMMENDATION
Whilst there is room for improvement, especially with respect to incremental operating

costs, the project is approved. The areas, which should be addressed, are noted in this review.

M Jeffs 11/05/2001

Tezy Macanlalay
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