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L INTRODUCTION

A Background

1i1 Chinajoined the Vienna Convention for the Protection of the Ozone Layer in'
September 1989, and ratified the London Amendment of the Montreal Protocol on
Substances that Deplete the Ozone Layer (hereafter referred to as the Montreal Prgtocol or
MP) in 1991. Since then, China has been commiited td 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 Muitilateral
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. After having achieved the freeze on
production and consumption of CFCs at the 1995-1997 averages, China has now taken
rheasures to regulate the total production and consumption of ODS ahead of schedule of
the first phaseout target of the Montreal Protocol.

1.2 In 1992, the Government established a Leading Group for Ozone Layer Protection
and its working office to organize phaseout actions. This Leading Group has the overall
responsibility for all phaseaut activities. The Leading :GToup has assigned the State
Environmiental Protection Administration (SEPA) with management of the ODS phaseout
programme in China. SEPA has established a Project Management Office (PMO) with |
administrative responsibility for implementing phaseout programs/projects implemented
through the four MLF Implementing Agencies. i :

1.3 In 1999, there were about 1,100% enterprises in the Polyurethane (PU) foam sector in
China. Production in the foam sector has increased continuously to meet the demand for
foam products, resulting inincreased CFCs 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.

1.4 The project-by-project and the umbrella phaseout approach have provided valuable
experiences and lessons which helpéd to achieve the freeze on CFCs consumption in
1999. However, due to the large number of enterprises in foam sector, phaseout of ODS,
through a project-by-project approach and umbrella basis is not considered efficient. On
the other hand, CFCs production and consumption has been subjected to strict controls in
China. The “Sector plan for CFC préoduction phaseout in China” was approved by the
Executive Committee of the MLF (ExCom) in March 1999, and the “Solvent Sector Plan
for ODS Phaseout in China”, and “Tobacco Sector Plan for ODS Phaseout in China”
were approved in March 2000. The strategy for future phaseout of CFC production and
consumgition has therefore been confirmed by China. it is now essential to compi}le the
“Sector Plan for Phaseout of CFC-11 Consumption in China Foam Sector”, which will
cover the remaining large consumption sector, and will include: a phaseout mechanism, a

1




phaseout strategy, and will determine the demand for incremental costs.

1.5 Alongiwith the progress in implementing ODS phaseout acti?vities in the Halon,
Solvent, and Tobacco sectors, ODS phaseout in the Foam sector has become critical to
the future of phaseout activities in China. However, the largest consumption of ODS in the
foam sector can primarily be ascribed to small companies in China. This poses a major
challenge, because of technological and funding limits and the challenges of managing
such consumers. The desirable approach, therefore, is to fund incremental costs of ODS
phaseout at the national level, and to select feasible operating mechanisms to complete
ODS phaseout in foam sector. |

1.6 The foam Sector Plan includes phaseout of CFC-11. The detailed phaseout approach
will be addressed in a phased action plan. According to the Sector Plan for CFC
Production Phaseout in China, the production of CFC-11 will be reduced year after year,
until it is completely stopped by January 1, 2010. The schedule for consumption phaseout
of CFC-11 needs to match the production phaseout of CFC-11. |

17 The objectives of the Sector Plarr'f: are:
: §

(a) To meet the obligationis of the Government under; the Montreal Protocol by
~ phasing out CFC production and consumption in @ coordinated program, by
ensuring phaseout of CFC-11 consumption at seclor level;

(by  To implement a timel;?{ and cost-effective action pjrlan, that can be completed;
and monitored with indicators at the sector level;

(c) To improve eﬁ'lciencyi in the use of MLF resourcf:s by reducing
‘ management and implementation costs; and, achieving these cost savings
on sector scale; 5

(d‘ To improve implemerétation of economit incentives and policies and
- . i . - i p H
provide improvements to the project by project approach; ‘

(e)  Toimplement and ma;nage the Sector Plan with an efficient operating
: mechanism; and :

(f]; To develop afnd imple;jment a reporting and auditi:ng mechanism for the
sector plan and for fund utilization. ;

i

B. Preparation of Foaim Sector Plan

38 At tlyge 30™ Meeting of the Ech;m , resources werée approvéd for China to prei,pare,
with the assistance of the World Bank (WB), a sector plan for phasing out CFC-11

consumption in the (PU component) foam sector in China. Subsequently, the State .
Environmental Protection Administration (SEPA) and State Light Industry Bureah (SLIB)
jointly es:iablished a working group for Foam Sector Phaseout. éUnder the coordination of
the working group and WB, a team was set up comprising of experts from Peking

University, institutes and industrial associations. Investigations on ODS consumption, and

the study§ of the overall phaseout plajn were carried out by this working group.

1.9 The Foam Sector Plan has beeni developed on the basis of the Government’s

2
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obllgatnons under the Montreal Protocol, and China's Country Program update (19?9) and
also taking into accpunt the principles established in other sector plans approved by the
ExCom. The Foam Sector Plan is consistent with the MLF’s principles and guldeimes as
well as related docu}ments on incremental costs. : :

1,10 The main prmaples and guiding determinants of the Foam Sector Plan ar;?e'

(a) The Govemment s obligations under the! London Amendment of the
Moritreal Protocol on Substances that Deplete the Ozone Layer '

(b)  The prlnmples addressed in the China Country Program (CP) on Phasmg
Out Ozone Depleting Substances completed in 1993, and the CP Update in |
December 1999; i ? :

(©) The natlonal strategy and planning for eronomnc and social develop:)ment;

(d) the need to develop a foam sector development plan, which ensures that
the development of the foam sector itself must not be jeopardized bty ODS
phaseout ! '

|

(e} The Government’s commitment to comply with the agreed overall and
annual phaseout targets, assuming that the MLF dpproves the Sector Plan,
disburses funds according to the Annual Programs, and facilitates the
transfer of altematlve technologies required for ODS phaseout in foam
sector and | ‘

® phase out of ODS in the foam sector in a cost- effectwe way.

1 11 The contents of thej proposal are:

. Chapter I: Introduction

- Chapter II: Current status of ODS consumption in the foam sector mc]mdmg
progress of ODS phaseout to date .
o  Chapter III: Phaseout Strategy including: the forecast of ODS eonsump ion
: w1thout controls, phaseout targets, and phaseout actlons
o Chapter 1V: Pohcy actions to be adopted in the foam Sector Plan and
e Chapter V. | Incremental costs. | |

The following chapters are ;t:ll under preparation:
. Chapter VI: Operc%:ting mechanism, monitoring, evaluation anczé' reporting

f Chapter ViI: Action Plan Jfor implementation of Foam Sector Pl?an

1 12 The Foam Sector Plan deducts ODS phaseout amount and costs from the
baseline for foam pro;ects already approved by the ExCom to avoid double counting.

Emplemeotatlon of the foam Sector Plan will not affect implementation of projects already
approved. 1

j.13 This Sector Plan only addresses PU foam sector in terms of data analysisﬁ, broad
strategy for phaseout, policy framework, operation mechanism and incremental c{pst. The ;




reémaining CFC-12 £onsumption in the PE/PS foam sub-sector will be covered through a
strategy/action plar being prepared by China with the assistance of UNIDO, and the
phaseout of remaining CFC-11 consumption in the household refrigeration foam sub-
séctor will be covered under a terminal umbrella project also being prepared by China
with UNIDO assistance.

1.14 Accordingito the workmg programme of foam special working group, onﬁ

umbrella project (237 tons of CFC-11) under the assistance of UNIDO, will be proposed
for consideration ta the 34th ExCom meeting. The phaseout amounts attributable {o the
project will be dedycted from the scope of the Foam Sector Plan, in order to arrive at the
net amount of CFC-ll tobe phased out directly under the Sector Plan.
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)

The foam se

PU Foam: A
all remaining P

these include small enterprises within the component categgries;
b) PE/PS: Ali remaining PE/PS foam appheatlons also including small enterpri
¢) Domestic Refrigeration Foam: All remaining foam apphcattons in household
refrigeration industry, again inclusive of all small enterpnse;s. ‘ ’
| i
2.4  The foam sector plan includes CFC-li phaseout for ent =rprises v{zhich use
as foaming agent, including Polyurethane (PU) foam (PU flexibje foam ipplicatio.
integral skin foam and PU rigid foam applications). -

2.5 In

ctor has been divided into the fol]owmg components

11 remaining PU flexible foam applications, mciudmg
U rigid foam applications, including transpojt foam a

integral

[

skin; and

hphications. All

ses; and

‘CFC-l 1
ns 5

>

1999, the PU foam sector accounted for about 42% ofthe country s total CFC

consumption. With the implementation of Halon Sector Plan, Tobacco Sector Plan and

Solvent Sector Plan having commenced, the foam sector becom
sector for CFC consumption phaseout, and adoption of the foarr

effective way to control CFC consumptlon at the national level.
phaseout and consumptlon is 1mportant in the next few years.

26  Project Management Office (PMO) of SEPA wili be res
Foam Sector Plan.
support, including
technologies, as we

and phaseout actions.

B CFC Consumptlon Status in China

=s the kesy remammg
sector strategy is the one
Proper n}omtormg_ of CFC

)onsrble for managmg the
PMO will be assisted by a special working group that will prowde

organization of research and development of substitutes and alternative
21l as 1mplementat10n enfor cement and momtormg of related p

olicies

2.7 A(,cordmg the Country Program update of 1999, China’ $ CFC-1 1 consumptlon
was 25,605 tons, and there were three remaining sectors which e,onsumed CFC-1lin
1999. These were the Tobacco Sector Refrigeration Sector (foaming agent and
refrrgerant) and Foam Sector. The CFC-11 for PU foam was 19/162 tons, which iacluded
CFC-11 consumpt:on by ongoing MLF projects and also the retnaining ¢ligible and
ineligible enterpnses The historic consumption of CFC-11 in China is shown in table 2,
and shows an average annual growth rate of 13% between 1995 and 1999..
I
' Table 2:CFC-11 Consumption in Sectors(tons)
| 1996 1997 1998 1999

National consumption of CFC-11 20,823 | 24898 |i27,008° ! 25,605
Consumption for foaming : 19,127 23,102 25,355 23,962
Of which by PU foam . 12457 | 17,0192 | 120,155 | 19,162
Of which by Refrigeration Sector 6,670 5,910 5,200 4 800 |
Tobacco Sector ‘ 966 1,090 1,003 1,037 ¢
Industnal and commercra] refngeratlon Sector 730 706 650 606
? Because producnon controls were introduced in 1999, CFC producion in 1999 wag l'ugher than! usual and the

calculategi consumption for 1998 Production + import — export + net stockpile. The slockkpslle with dea ers and

users wasj; also l'ngher than usual in 1998, ;, i
? Based on ujpdated CP dated which reported to the 33™ ExCom meeting, the CFCJE_il productiﬂfpn is 22,681itons, with a

net reduction of 1,000 tons from the stockpile with the CFC producers, and 1,924 tons net unpon

6
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2.8  CFC-12 was consumed by the Foam Sector, Refrigeration Sector and Aerosol
Sector. ThB consumptlon of CFC-12 in 1999 for PS/PE was 3,981 tons by ongoing
projects and remaining eligible and ineligible enterpnses Hlstonc data of CFC-12
consumption is shown in table 3. .

Table 3: CFC-12 Consumpition in Sectors  (tons)

| 1996 1997 1998 1999
National Consumption 22869 | 22238 | 23,715 | 16,462

Foam Sector (Extruded Polystyrene foam, P53 shect PE 6,000 6,661 6,663 3081
tubes and sticks) ’
Refrigeration Sector and Aerosol Sector 16,869 | 15577 { 17,052 | 12,481

29 THough there were many CFC phaseout projects being implemented prior to 1999,
the consumption of CFC was not significantly reduced at the national level. The main
reasons for this are the combination of rapid economic growth and relatively few national
controls before 1999. In fact, the consumptlon of CFC would be expected to decrease
after 1999, because of national production coritrols bans on new installations, and the
impacts of project implementation. |

‘ !
C. CFC-11 Consumption of PU Foam at Enterprises’ Level
Survey methodology and results ‘

2.10  The Foam Special Working Group (FSWG) started a data survey in April 1999. In
April, July and October 1999, FSWG jointly with the industrial associations conducted
data surveys by visiting over 600 enterprises in 31 provinces in Mainland China. The field |
data surveys assimilated the lessons learnt from the solvent sector. FSWG and industrial
associations provided a lot of emphasis on public information workshops to facilitate
information sharing by the enterprises. As foam enterprises are mainly SMEs, the,
managers take responsibility for the CFC phaseout directly, communication between
FSWG and enterprises was conducted more easﬂy than in the solvent sector surveys.
However, the foam SMEs tend to be dispersed widely, making it difficult to survey all of
them. Excluding the enterprises which have phased out / are phasing out CFC use using
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 .
tons CFC-11 in 1999, would apply for MLF funding as an umbrella pro;ect in the 34th
ExCom meeting, under UNIDO’s asmstance

Table 4: Classiﬁcation of CFC PU Foam Consum;ers
Consumption amounts (tons ODP) |

Large-sized enterprises | Medium-sized Small-s1zed

enterprises enterprises
PU Flexible* >15Q 25-150 ; <25
PU Rigid* >30 10-30 <10
Integral skin* >30 10-30 <10

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

2.11 Table 4 shows the classification for this sector plan as suggested by theExCom
guidelines. However, under this classification no enterprise would qualify to belong to the




large size PU flexible category from amongst the identified enterprises. Taking into
account the actual distribution of PU flexible enterprises and the guidelings for CO,
alternative technology, medium size PU flexible producers were separated into two
gioups. The medium size I group consumes between 50-150 tons per year, and the
medium size IT group consumes between 25-50 tons per; year.

|
Table 5: Identified CFC-11 Consumption forPU Rigid Foam (not Funded)

Number | Number | Number Consumption (tons) Eligibility

3 e . Average |
of of of eligible ratein |, (tons)

‘ enterprises|cquipment|equipment| 1995 | 1996 | 1997 | 1998 | 1999 1999

All enterprises | 179 586 761 |32351394114258 | 5066| 5160 | 923% | 28.8

Large-sized 59, 227 175 (1689|2341 | 2219 3266| 3420 | 95.5% 58.0

enterprises .

Medium-sized [ o, 290 230 1253|1318\ 12881 1575| 1561 | 88.0% | 186

enterprises 1 ‘

Small-sized 36 69 47 1204|2810 | 251 ) 224| 179 | 686% | 5.0

enterprises ! : - ‘

Bligible 152 sso | 439 13116|3761| 403814698 | 4762 313

CnteIprise :

Liarge-sized 55 221 175 | 168912263 | 2689|3171 3266 59 4

e_nterprlses ;

Medium-sized 72 272 237 1162|1261 114211363 1374 19.1

e.,nlerpnses

S$mall-sized 25 57 47 | 265|236 | 208 | 164 | 123 49

emerpnses | . T

Ineligible 27 35 o |izo0| 180|220 367 398 14.7

enterprises ; i ;

Large-sized 4 ¢ o | 781 30 | 95| 154 38.5

énterprises 5 :

Mediumsized | 18 o0 | 57 | 147 | 2121 187 15.6

enterprises

[+ -1

Small-sized I 12 29 | s | 43| 61| s6 5.1

¢nterpnscs




Table 6 : Iden‘jtiﬁed CFC-11 Consumption for PU Flexible Foam (inot funded)

3 ‘ [Number off 3
- [[ype of [umber ofNumber off ;e | Consumption (ton$) | giyigiility rate| Average
: £nterprises ' lenterprises|equipment ) 5 ’
equipment|1995(1996/1997|1998|1999|  in 1999 | size(tons)
- [Total Al enterprises | 225 250 214 [3952(4758|5292|589216,222| 92.5% 27.7
5 Large-sized ’ 0
K=>>150 tons) i
Medium-sized-1 - 62 75 68 = |1820{2463/2741(3844|4316] 97.4% 69.6
(50=<,<150) i
Medium-sized—11 36 43 31 [1226160011922({1457|1333| 81.2% 37.0
(25=<, <50)
Small-sized 127 132 115 {906 | 695|629 | 591|573 81.8% 4,5
(<25)
Fligible enterprise| 200 224 214 |3789(4482]|4930|5495|5753 28.8
Medium-sized—1 60 73 68 [1820]2463[2741|3844]4202] 70.0
(50=<,<150) f
Medium-sized-11 28 34 31 [1226[1440[1667|1177(1082| 38.6
(25=<, <50) ? f
Small-sized 112 117 115 [ 743|579 522|474 | 469 4.2
(<25)
Ineligible 25 26 0 163 | 276 | 362 | 397 ] 469 18.8
enterprise
Medium-sized-1 2 2 o|lo]e |0 |14 56.8
(S50=<, <150)
Medium-sized-11 8 2 0 | 160|255 | 280 251 314
(25=<, <50)
Small-sized 15 15 163 | 116 | 107 | 117 | 104 6.9
(<25)
Continuous |Continuous Foam | 106 131 104 [3770]4659|5186|5780[6120{  92.5% 57.7
[arge-sized 0 0 0
Foam (<150) :
Medium-sized--I 62 75 68  11820(2463(2741|3844(4316| 97.4% 69.6
(50=<, <150)
Medium-sized-I1 36 43 31 |1226(1600|1922{1457|1333| 81.2% 37.0
(25=<, <50) ;
Smali-sized 27 32 24 | 724|596 523|479 | 471 79.4% 17.4
(<25) .
[Eligible users 109 ! 133 123 |3609(4384|4826]5389[5658 51.9
Medium-sized-1. 60 73 68  11820(2463[2741|3844/4202 70.0
(50=<,<150)
Medivm-sized-11 28 34 31 [1226(1440({1667|1177|1082 38.6
(25=<,<50)
Small-sized 21 26 24 |563]481)418 368|374 17.8
(<25) 5
Ineligible users 16 17 0 161 2751359 | 391 |462° 289
Medium-sized-1 2 2 00|00 N4 56.8
(50=<, <150) ’
Medium-sized-I[ 8 9 0 |160|255|280 251 314
(25=<, <50)
Small-sized 6 6 161 [ 115104 | 111 | 97 16.2
(<25)
All box foam 100 100 91 1821 99 | 106 [ 1121102 1
Box Foam users ;
Medium-sized-1 0 ] 0
(50=<, <150)
Medium-sized—-1! 0 0 0
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Table 6 : Ideni}iﬁed CFC-11 Corélsumptit

»n for PU Flexible Foam (not funded)
f ‘ Number of
i equipment|£995(1996(1997{1998(1999f;  in 1999 size(tons)
' ITotal Al enterprises 225 250 214 ¢ |3952{4758)5292|589216,222 92.5% 277
Large-sized ] '
(=>150 tons) ! :
Medium-sized-1 62 75 68 | [1820(246312741(3844 4316 97.4% 69,6
(50=<, <150) f ‘ f
Medium-sized—11 36 43 31t |1226(1600(1922{1457(1333]: 81.2% 370
(25=<, <50) ? j g
Smali-sized 127 132 JI5% [906 | 695629 (591|573 { 818% 45
(<25) ‘ i
Eligible enterprise | 200 224 214 1 [3789{4482|4930|5495|5753 28.8
Medium-sized-I 60 73 68 ' [1820]2463[2741(3844(4202] 70.0
(50=<, <150) f
Medium-sized—I1 28 34 317 (1226[1440(1667{1177(1082| 386
(25=<, <50) :
Small-sized 112 17 1157 | 7431579 522 | 474 | 469 42
(<25) ‘ !
Ineligible 25 26 0 i |163]276 362397469 158
cnterprise
Medium-sized-1 2 2 oj]olo|o 14 56.8
(50=<, <150)
Medium-sized—11 8 9 0 |160]|255]280 251 314
- ¥25=<,<50) 5 3
© |Small-sized 15 15 163 | 116 | 107 [ 117 { 104 6.9
(<25) j
Continuous |Continuous Foam | 106 131 ; 1041 [3770]4659(5186/5780(6120f  92.5% 577
Large-sized ] 0 0
Foam (<150)
Medium-sized-I 62 75 68 i (1820(2463|2741{3844(4316] 97.4% 69.6
(50=<, <150) i
Medium-sized-11 36 43 31 [1226(1600{1922{1457(1333]  81.2% 37.0
(25=<, <50) ; %
Small-sized 27 32 24 724 | 596 | 523 | 479 [ 471 79 4% 17.4
(<25)
Eligible users 109 ! 133 123.  [3609{4384]48265389(5658 519
Medium-sized—1 60 73 68" 11820(2463]2741(3844(4202 76.0
(50=<,<150) 3
Medium-sized—I1 28 34 311 (1226{1440[1667{1177{1082 38.6
(25=<, <50)
Small-sized 21 26 24 |[563]481|418 (368|374 178
<25)
Ineligible users 16 17 0 161 | 275|359 | 391 | 462 28.9
Medium-sized—1 2 2 - fojoto] 0 |[114 5.8
(50=<, <150) | ;
Medium-sized—11 8 9 0 | 160255280 251 314
(25=<, <50)
Small-sized 6 6 161 [ 115 (104 [ 111 ] 97 16.2
(<25) - f
All box foam 100 ; 100 91 182 | 99 | 106 | 112 { 102 1
Box Foam users ) j ; i
edium-sized-1 0 . 0 0
(50=<, <150) ’
Medium-sized-11 0 0 0




(25=<<50) :
Small-sized 100 100 91 182 1 99 | 106 | 112 | 102
(<25)
Eligibk box foam | 91 91 91 {180 ] 98 {103[106| 95 | 93.00% 1
users :
neligible box 9 9 313 |e6]7 0.8
0am Esers |
Table 7: Identified CFC-11 Consumption for Integral Skin Producers
N“:}b“ No. of el;li‘;it‘)’li Consumption tons | gyisipiliey rate] ~ Average
enterprises| TP M e cvinment| 1995 1996|1997 | 1998 | 1999| 111999 | sizellons)
Al 0y 4 4 |19 24502534 100% 8.6
enierprises |
Table 8 ; Distribution of CFC-11 Consumption for PU (R) Feam (not funded) (tons)
Number of] Percentage qf
Order | Province 1995 1996 1997 1998 1999 [total consumption
;é; USErs ‘ in 1999
1 . Zhejiang 14 268 403 449 544 723 14.0%
2 | Sandong 25 472 532 635 725 705 13.7%
3 Helongjiang 15 336 510 4435 504 543 10.5%
4 Ganshu 16 327 329 381 431 457 8.9%
5 Guangdong 10 264 261 301 418 388 7.5%
6 Jiangshu 12 244 243 277 288 300 5.8%
7 Xinjiang 7 220 275 282 3G1 296 5.7%
8 Beijing 8 146 204 239 302 279 5.4%
9 Hubei 8 178 160 187 240 204 4.0%
10 i Liaoning 9 117 90 192 247 192 3.7%
11 { Shanghai 4 170 180 157 1%2 178 . 34%
12 Henan 8 86 183 179 164 153 L 3.0%
13 Hebei 5 48 128 97 1E4 122 . 2.4%
14 Shanxi 9 87 103 103 173 117 : 2.3%
15 Ningxia 8 77 101 102 167 105 2.0%
16 Jilin 5 47 37 23 77 81 1.6%
17 Sichuan 1 40 55 52 75 76 1.5%
18 Shanxi 3 7 12 7 2 55 1.1%
19 Yunnan 2 25 40 31 51 53 - 1.0%
20 Qinghai ] 23 24 32 B 36 L 0.7%
21 Hainan 1 15 25 28 3D 30 - 0.6%
22 Chongin 2 17 17 17 21 20 - 0.4%
23 Fujiang 1 10 12 14 16 18 0.3%
24 Tianjing 1 5 8 13 15 12 0.2%
25 Xizhang 1 5 5 6 8 10 0.2%
26 Hunan 2 1 4 3 5 6 0.1%
27 Guangxi 1 1 2 4 3 1 0.0%
28 Neimeng 5 ;
29 §  Jiangxi
30 § Anhui
31 ‘»Guizhou 3 i
total ¢ 179 3235 3941 4258 5366 5160 100.0% |
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Table 9 : Distribution of CFC-11 Consumptiop for PU Flexible Foam (not

funded)
. Number of || Consumption of | Number { Consumption of Total . Percentage
Order | Province | Pipelining || pipelining users | of box {box foam users inco:}sumptmn c;)f total.
enterprise | in 1999 (tons) |foam user| 1 1999(tons) | 1999 onsumption
(tons) in 1999
1 Sichuan 12 1067 42 L 47 1113 17.9%
2 Henan 13 979 979 15.7%
3 Hebei 15 809 809 13.0%
4 Jiangshu 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 g 8 324 :5.2%
8 | Shanghai 7 224 224 :3.6%
9 Anhui 4 198 198 i3.2%
L 10 Yunnan 5 149 12 9 158 2.5%
. 11 | Liaoning 2 140 ‘ 140 2.3%
;12 Shanxi 3 114 114 : 1.8%
13 | Guizhon 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%
; Helongjian
18 g 3 33 3 3 36 0.6%
. 19 | Neimeng 1 20 20 L 0.3%
20 | Hingxia 1 20 20 L 0.3%
21 | €hongin 0 0 0 L 0.0%
Total 125 6119 100 |, 102 6222 100.0%

Table 10: Distribution: of CFC- ‘11 Consumption for Integral Skin Foam (not

funded)
a : Per¢entage
Order | Provins |NEPCTOfl o5 | 190 | 1997 | 1998 | 1999 | Oftotal |
: users Consumption| ;
] in 1999
1 Jiangshu 3 14.7 20.8 443 22.8 312 91.0%
2 Shandong 1 4.5 29 5.7 2.2 3.0 9.0%
Total 4 192 | 237 | 500 25.0 342 | 100.0%

2.12 By the standards in Table 4, the average size foam producers in China would all
be categorized as ‘small’, reflecting 1 the difficulty and ¢ost of transporting foam products
over long distances in China. Asa result, foam producers have generally been sized to
serve local and regional rather than national markets. Tables 5-10 present summaries of
the data ¢ Qn enterprises obtained from enterprise surveys conducted during the preparation
of the Foam Sector Plan, Enterpnses which were included in the umbrella projectito be
>ubmltted to 34th ExCom raeeting are excluded from above tables. The followmg data
analysis chludes the propased umbrella prOJect and assumes its approval.

2.13  The total 1dent1ﬁed CFC it consumed was 11 416 tons in 1999, The CFC-11
consumey by PU ir:gld and PU flexible enterprises was 45.2% (5,160 tons) and 54.5%
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(6,222 tons) respectlvely, of the total 1dent1ﬁed CFC-1 1 used by
phaseout projects. The remaining 0.3% (34 tons) of thlg CFC-11.
integral skin producers. The CFC-11 consumptlon by large-size
tons) of the total identified consumption in PU rigid sub-sector.

enterprises in PU flexible sub-sector. The total consumption of ¢

92 3% and 92.5% for PU rigid and PU ﬂexnb]e 1dent1ﬁed enterp

enterprises that have no

was consumed by 4

enterpnses is 66% (3 420
There are no large-size

FC-11 by continue-
foaming enterprises is 98% (6,120 tons) of total identified consumption in PU flexible
sub-sector. The box foam only shares 2% (102 tons) a(:c,,ordmgl)= The eligibility rates are

‘lse respectlvely

2 14 Based on the data survey, only two 1dent1ﬁed enterpnses are forelgn-owned Also,

the main reason for the ineligibility for MLF fundmg is;because companies were set up
after July 1995. . ]
Table 11: Identified and Re5|dual Consumptaon of PU Foam in 1999 (tons)
‘ 'iotal 1dent fied ' =
‘ ;consumption Total
Total By By | By Cons u mption | Need Con:sumpnon consumption| . e 4
'p e oy i lidentified LR | approvall . by will be
U jidentified|identificd] by ongomg | i The Ao _ | rate of total
foam{ Rugid | Flexible Integral projects*  umbrella under unidentified | phased ot consumption
Skin Y roiect t}us USers under this
proj seéctor scctor plan
glan
19,162 5,160 6,222 34 6,718 1237 |15416 791 12,207 93. 5%

+*

Total phaseout target for CFC-11 in the foam sector is 10,222

<

k=i

rojects, see paragraph 2.20 and 221

Fig 2: Consu@mption Share of CFC-11 in PU

By umclentﬂied PU-Rigid
By approved 4% 27%
proj(:cls |
36%
Umbrelia PU-Flexible
1% 32%

2.15 Bytheend pf 1999, ongoing pro;ects c,onsumec 6,718 tc

The residual consumptlon of CFC-11 in the PU foam sector wa

of identified enterpnses is about 50% of the total enterprlses the
these enterprises was about 90% of the total consumptlon in 19¢

216 As demonstrated by Tabie 10, the totai unidentified CFC

12

:-11 consumption

%Foam Sector

W

number
» total consumption
9.

tons by the end of 2000 and the total
pmpleted phaseout is 3,504 tons by end of 1999. For details on consump’uon of approved and ongoing

ns CFC-11 in the PU

foam sector, mcludmg consumption by enterprises who had proiects approved in 2000.
12,207 tons. The
consumption by 408 identified enterprises was 11,416 ;ons in 1999. Although the

of

as 791




tons. According to survey data presented in Tables 5- 105 the eligibility rate for small rigid

foam producers and flexible foam producers are 69% an
that the eligibility rate for unidentified CFC-11 consumy

d 82% respectively, assurning
rtion is 70%. Therefore, the

ehglble consumption by unidentified users is 554 tons. The eligible rate for consutiption
to be phased out under this sector plan is 91%.
Table 12  Consumption to bée phased out under the sector plan (tens)
e i : Consumptibn by
Total consumption By 1dentlﬁed_ n%nd and By identified flexible unidentificd
integral skin foam : 5
! . enterpriscs
12,207 5,194 6222 791
Ehigible | Incligible | Eligible | Incligible | Eligible | Ineligible | Eligible | Incligible
11,103 1,104 4,796 398 5,753 469 354 237

Estimate of total number of enterprises

2117

It is assumed that all unidentiﬁed consumption is by small size enterprises. . Based

on survey information shown in tables 5to 7, the number of unidentified enterprlses are

estimated in the following table. !

Table 13: Estimated ffor number of unidentified enterprises
Rigid PU foam | Flexible PU foam
i Assuming that the size of unidentified users are 30% of the i
average size for identified small users (tons)
Unidentified consymption in'1999 (tons) 791
45% 55%
assumed consumption by sub-sector (tons)
f ‘ 356 435
Estimated uniidentifiedi{users 237 322
Total number of unidentified users 560
2.18  The current number of PU foam enterprises which consume CFC-11 is shgwn in
table 14. Based on estimates in table 13, it is assumed that there are about 1,100 PU foam
producing enterprises. . :
Table 14: Dlstnbution of CFC-11 PU foam users
f Number
Enterprises that have projects from MLF 5 169
Identificd enterprises by survey, ‘
Of which covered under propose UNIDQ umbrella project |; B
Of which under this sector plan 408
Estimated unidentified producers 560
Total number of producers ~11100
D. Previous Phaseout Actlvntles in the Foam Sector
2.19 China has mtroduced a range of measures relatrng to CFC phasecut. These
measures to date include: :

» In 1997, SEPA, State Dévelopmént and Planning Committee%:, State Economiciand
Trade; Committee, and State Industrial and Commercial Administration jointly

13

issued a




e Several seminars were held with international suppc
technolog1es for foam sector for enterpnses

e Many 4ct|v1t1es promoting awareness were carried ¢
' newspapers, and other media; ‘

rt, on CFC alternative

ut via conferenceés, TV,

Clrcular on Bans of Establishment of New Productlon Sites for Productlon and
Consumptlon of ODS; | .

e In 199'7 SEPA issued a Clrcular on Enforcement of
Pollutants

Declaration and R:legistration of

. In March 1999, the ExCom approved the CFC Production Sector Plan and Chlna
started phaseout of CFCs production. Future CFC productlon would lbe limited under

that se

. Domestlc research mstltutes and enterprises have started to develop substitutes

ctor plan;

and

alternative technologies, and have made progress to lay the foundatlons for CEC
phaseout in foam sector

2 20 Financing from MLF

221

By the end of 2000, there were a total
prolects (covering 169 enterpnses) in the foam sector. Of these, 61 are P
41 are PU flexible foam investment projects , and 10 were integral skin projects.
phaseout amount for CFC- 11 through these projects is 10,222 tons ODP.

Polystyrene foam) are summarlzed in table 14.

The information for approved projects in the foam sector (PU foa

of 163 a
U rigid projects,
The totat!

bproved

m and Extruded

Approved fuqd and phaseout targets in Foam Sector at end 2000 (tons)l

Table 15
a ] ODPtobe | | ODP

Subsector ProN‘%(:c is P:j‘;s:sm(%n;s) 111}2::%“5?? Phasipd out |Phased out

i {tons) (tons)
Flexible 41 16,820,849 3,876 71,832
Integral skis 10 1,914,095 180 20
Multiple-subsectors 2 852,600 77 77
Polystyrene/polyethylene 27 20,054,867 5,102 3,259
Rigid 61 41,398 156 5,904 1,758
Polyol Production 3 1,005,000 '
TA 5 880,019
Project Preparation (PRP) 14 1,030,000
Total 163 82,045,567 1,910,019 15,139 6,946
Total Approved (USS) 83,976,780 \

2.22  ODS phased out through MLF support. A total of 10,222 tons ODP of (‘FC 11

will be phased out by approved projects. The approved CFC-11 projects and their
status are shown below in table 17, Since the annual amount of CFC phased out;
be directly estimated from t;ne current MLF and China’
projects is used, to setup assumptions to estimate the c¢
projects. The project implementation in the years after
following table 16. According to the assumption demo
100 tons phaseout target wa
1999, 30 fons in 2000 and t:

14

s database, sampling data ¢
onsumption phased out by
project approval are showr:
nstrated in table 16, if a prc
s approved in 1997, the phaseout impact will be 50 to
e remaining 20 tons in 2001.

ject with
ns in

annual
cannot

of
approved

in the




Table 18  Percentage project implementation in years after project approval
' (cumulative distribution for. the distributed time lag)
Project Implementation after approval Schedule (cumulative values)
Within 1 year . 0%
Within 2 years i 0%
Within 3 years 50%
Within 4 years : 30%
Within 5 years 100%
Within 6 years - -

* We assume that the implementation speed for this sector plan will be quicker than the individual
projects, details arc in Section C. Model Assumptions, Chapter V. Incremental cost Analysis

223 Byithe end of 1999, ongoing projects consumed:5,498 tons; also, f)rojects
accounting for 1,220 tons CFC-11 were approved in 2090. The remaining consumption of
CFC-11 at'the 1999 baseline is 12,444 tons. Excluding the 237 tons of CFC-11 for the
UNIDO umbrella project, the remaining 12, 207 tons of| CFC-11 will be phased out under
this sector plan. |

Table 17 Phaseout Status of Approved CFC-11 Prolects in Foam Sector
Approved in'the Subsector (tons) 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 2000 Total
Rigid f 430 | 235 | 190 | 272 | 837 | 946 | 2103 | 891 | 5904
Flexible 180 | 443 | 620 | 562 | 0 | 379 | 1364 | 329 | 3876
Integral skin 20 | 19 121 180
Multiple subsector 77 77
PS/PE : 130 | 55 ’ : 185
Total approved in the year | 610 | 828 | 981 | 834 | 837 | 1325 | 3588 | 1220 [ 10222
Completed amountintheyear | | 0 0 | 305 | 597 | 861 | 877 | 865 | 1080 | 4584
Consumpticn by ongoing projects | 610 | 1438 | 2114 | 2351 | 2326 | 2775 | 5498 | 5637

E. Iésues

2.24 Phaseout activities in foam sector are a challenge as it is the largest CFC
consummg sector. The mam issues for CFC phaseout in foam sector include:

o Need for an efficient phaseout approach Most foam enterprises are very small
prlvately owned and w1dely distributed. Phaseout of CFCs through a project by prOJectE
approach 1s too time consummg 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 1mplement1ng phaseout through admlmstratwe means, :

e Need to ensure consmtency between CFC produetlon and consumptlon phaseout
Since the Sector Plan for CFC productlon phaseout was approved in'March 1999, the
CFC productlon 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. -

. Suntable alternative technologles must be avallable

+ Safety and health issues. Though there are some altematlve|technolog1es :
available for the conversion, but there is a need for investment and training
in safety and health issues. ! ‘




+ Quahty of products and ease of operation. Comparad to CFC-11 technology,
alternative technologies are more complicated and it is more difficult to
ensure quality control of products.

2 HCFC:141b. As a HCFCG, HCFC-141bisa transitioémal substitute and will be
regulajed in future. Enterprises using HCFC-141b as alternative will have to |
face aisecond round of pihaseout. ?

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

e 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 da not have sufficient knowledge about their
obligations and rights in ODS pha,seout Smaller enterprises have limited
opportunities to obtain affordable alternative technologies as they lack information on
substitutes and alternative technologles There is a need to improve research,
propagatlon and public education. |

. Market competmon Since the productlon costs for CFC technology and alternative
technology are different, the different costs would result in unfair competition. This
would especially affect enterprlsca that planned to phaseout CFC earlier without MLF
funding. |
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III. PHASEOUT STRATEGY

3.1 The Foam sector phaseout strategy had been established bqsed on the hlstonca}
development and the present structure of foam industry, which includes the present

conditionsiof ODS phaseout as well as forecasts on production and consymption of CFCs
and their substltutes. with the objective of developing and implementing the most cost
effective phaseout program p0531ble Since the foam sector is a fast developmg sector, it
is very lmportant that the strategy is designed to minimize any adverse impact on the foam

sector.

32 This/Sector PEan only addresses the PU foam sector (PU ngld foam, PU Flexible
foam and Integral sikm foam) and is limited in terms of its funding application, action
plan and operatlonal mechanism to the phaseout of remalnmg CFC-11 consumptlon asa
foammg agent in the PU foam sector. ‘ ‘

3.3 Foara Sector Plan phas

o  All eligible CFC+
¢ | Thereafter, any r
by controlling C?
e  The total CFC-1

3.4 The consumption phas

A. Phaseout Schedule

eout targets for the PU foam are:

11 consumption will be phased out by the er;
=maining ineligible CFC- 11 consumption wik
=C-11 supply; and
consumption will be phased out by the end

d of 200';7 ;
1 be phased out

of 2009.

eout of (jFC-Il for PU foam and other sectoss are shown in

the following table. .
1;’able 18  Projected Consumption of CFC-11 by Sectors (tons)
71995 7 2000 | 2001 | 2002 | 2003 | 2004 | 2005 [2006]2007]2008] 2009 [2010]
CFCllproductlon 18,153|16,700[16,400[15,000[13,100|10,400/7,70014,130[3,800{ 300 | 0 |
Net import . 1,500[1,200| 800 | 500 | 0 0 0|06l 0| o0 0
Total available 19,65317,900117,20 |15,50013,100,10,40 7,7004,1303,800 30 0
Approved by projects] 353811 ,306 237 " ;
by projects ’ i
Approved argets for 1,500 | 2,500 2,500 | 2,500 | 3,000 |
this sector plan
Consumptionby 45 4001579415 102 |5,608|6,13016,250{6,750 [4,25001,560, 0 | © | 0
ongoing projecis :
C°“s“mg3:’*“ Phased| g¢s | 13080]2.359 (1,994 ]1,978 | 2,380(2,500 [2,50012,740{1,500/820%*/820%*
Consumption of
CFC-11 by sector | f
Foam 119,162]18,452{16,400(14,700(12,900{10,700| 8,200 5,8003,000(1,600 §20 | 0
Tobacco 11,037 1,000{1,000] 880 | 700 | 500 | 300 {150 0
1&C 1 606 | 595 | 586 | 577 | 570 | 534 | 454 | 386|309 [ 247 | 198
HH Ref, 14,800]1,500{1,200{1,200{1,000{1,000{ 0
Total consumption |25,60 |21,54719,186|17,35 |15,17012,734 8,95 16,3363,3091,847 1,01 | 0
* Annual impact of completed dngoing projects. j

** Ineligible consumption phascout targets
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Table 19 Maximum CEC-11 comumptlon and Annual Program in Foam Sector
i : (tons) :

2001 Zgl)O2 2003 | 2004 | 2005 | 2006 (2007|2008 | 2009 {2010
i16,400 14,700 1{12,900{10,700; 8,200 5;800 3,000,1,600; 820 | 0

Consumption of CFC-11 in
Foam sector
Phaseout target approved for
this:sector plan

1500 2l500 2,500 | 2,500 | 3,000

B. Approach to PU Foam Sector Phaseout

3, 5 The overall approach to the phaseout of CFC-11 under the this Sector Plan will
1nclude multiple approachesito reflect the diverse structure of the industry with regard to
size, number of enterprises, technology and regmnal considerations. The strategy will limit
the supply of CFC-11 at the national jevel under the CEC Production Sector plan and will
control imports. The PU Foam Sector Plan will be 1mplemented through a series of
Annual Programs based largely on performance indicators. Major policy initiatives
supportmg the foam sector glan include the use of a bidding system for most phaseout
actions, industrial restructuring, a tec%mncal suppoxt system particularly for smaller
enterprises, initiatives to prov1de marl(et 1ncent1ves for enterpnses to phaseout early.

3.6 Large medium and small consumers of CFC 11: Most large and medium
consumers of CFC-11 will be phased out through usmg a bidding system resulting in CFC
phaseout contracts with each enterpn‘se similar to the approach being used in the Halon
Sector Plan. A number of “group projects would be implemented through a bidding
system. Some small consumers of CFC 11 may be phased out through an indirect
approach using a Technical Suppoxt Spystem (TSS) supplying technical assistance,
preferred technology options and design, as well as substitutes and formulations. A
funding and control mechanism on CFC phaseout for each of the proposed approaches is
included in Chapter VL. Thls mult1ple path approach is the most effective way to reach the
many small foam enterpnsef* Inellglble enterprises will not be funded. ‘

3.7 Substitutes and replacement technology must:

Be benign to the O,,,one Layer and the environment;

Ensure worker safeiy and health
D1scourage replacement w1t31 low ODP substance or high GWP ‘substance;
Provide equal capactty as former substances and technologies used and
Be cost effective. ; : |

3.8 The implications of using var1th subst1futes wasicareﬁllly constdel‘ed in preparing
the foam sector strategy. The technology used for each sector is briefly descrlbed below:

e Flexible PU foam; will use CO: technology, subsntutlon of ﬂex1b1e PU box
foam wnll be fast—coolmg process or positive and negatlve pressure process

. lngld PU foam will use pentanes or HCFC 141b; the subsututlon of semi-rigid
foam is 100% water-based, technology or HCFC-141b; this is considered the

most appropnate technology for this category, and the ExCom’s guidelines with
respect to use of HCFC 141b will be followed.

e New sub’stnutes, such as H%FC 245, W1ll be adopted when available.
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e

39 The foam phaseout strategy wrll result 1 m the actlc

descr1bed m more detail in Chapter VII.

3 10 The l(ey step is to reduce national level supply on
annual phaseout targets. Then CFC users in foam sectc
actions. | i -

C Actions

3 11 Phaseout actions will include the followmg

ins summarized below and

an annual basis to meet agreed
r will beforced to take phaseout

import controls;

e :Ban CFC-11 consumptlon in the PU foam sector §
» : Control consumption by prov1dmg consummg enterprises with alternat;ive

technologies to implement CFC phaseout
industrial restructurmg/consohdatlon Imple

' CFC by a specific date; |
- projects;

- substitutes, which would encourage enterpn
. phaseout; |

e . Control supply by phased reductlons in CFC-II production, and mtroduct1on of

e | Phaseout large consumers and some medium and small consumers in |
| accordance with the phaseout schedule under CFC phaseout contracts and

ment CFC phaseout for remammg

: small-scale users through the TSS, through group pro;ects regional projects;
e : CFC phaseout contracts wtll obhgate the parttctpatmg enterpnses to stop using

. Formulate and promulgate pohcues to ensure rmplementatmn of phaseout

= . Introduce training and awareness campargns to promote products usmg

ses to actlvely part1c1pate m CFC

e | Technical assistance to estabhsh technologres and to; provrde enterpnses with

alternative designs and substitute chem1ca1s
i technical support services; ‘
i associations;

i enforcement of phaseout plans;

i and

3.12 A phased approach will be used to implement thd

and formulations as well as with

. Continue introducing alternatrve technologles through FSWG and mdustrral

e | Setup an effective system of supervision and 1mplementatron mcludmg
introduction of a management 1nformatlon system to ensure momtormg and

¢ : Promote research and development of substitutes and alternative technjologles,
i promote marketing development of substitutes and alternatlve technolggies;

e | Formulate technical 1ndexes implementation standar ds and operating
 regulations of substitute and alternative technologies.

PU Foam Sector Plan. P}laseout

actions will begin in 2001 and be completed by January 1, 2010 as described in the Action

Plan (Chapter VII). The phased approach will build on

the phaseout actions alrearly being

taken and currently underway, including the several umbrella pl’OjeCtS under
rmplemerttatron and being prepared and the large number of ongoing individual pFO]eCtS
It is anticipated that these types of projects will cease to be prepared/approved once the

PU Foam; Sector Plan is approved.
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IV. POLICIES

4.1 Duetothe laok of readlly available, low cost substitute technology and limited
capital resources; and the need to maintain quality, market share and proﬁtablllty, most
enterprises will not; phase out CFC on a voluntary basis. Even tElOugh they can receive
some ﬁnanc1al assistance from MLF, many enterprises are still feluctant, or lack
motivation, to phase out CFCs. This is because of their preferences for exlstlng
techmques and the dtsadvantages in changing techno]oglcal processes (for exampl
operatmg cost mlght rise or product quality mtght suff&r)

o

4 2 Therefore, to fulﬁll CPC phaseout, besides the ﬁrtanmal h¢lp from MLF, the
Government will estabhsh policies, promote transfer and dissemination of suitable
substitute technologies and initiate training for workers Only 1f the Government
establishes and enforces policies and regulatians, can it influence activities of enterprises
and consumers to pam(:lpate actlve]y and qu:ckly in the Foam Sector Plan

A, Pollcy Ob]ectlves

43 The ob]ectwes of phaseout pohcles are to:

o Achieve the phaseout targets both set in Country Program and the sector plan,
following the general pollcy framework designed in Countty Program;

+ Encouraging the active pamcrpatlon of the enterprises is a key element in achieving
the phaseout targets in foam sector plan; ‘

¢ Adopt key issues in the| sector plan the policies and regulations established and
enforced by government should promote transfer and dissemination of suitable
substitute technologies; ‘

0 Ensure phaseout of CFC-11 consumption according to schedule;

¢ Provide an effet:tive policy suppdlt for CFC-11 phaseout précess;

- Encourage the productlon of low:cost, technically suitable substitutes for CFC blowing
agent; and

» Ensure normal development of feam sectors and 1mprovement of living standards of
their employees, at theisame time fulfilling phaseout goals

B. Policy Desig

Lo

4 China’s policjy design for CFC phaseout will be based on:?

¢« The law for preventlon of atmospheric pollution issued April 29, 2000;

¢ Chinese snuatlon takmg into account characteristics of the foam sector with l;farge
numbers of small size enterprises scattered extenswely, demands for foam .
produatlon to promote consolidation and regroupmg between the enterprises;

e Framework of policies faor ODS phaseout in Country Programme'

¥

» Existing policy and regulatlon system keeping cont1nu1ty and consistency of policies;

b

¢« Feasibility must be ensured and superv1s:on and managemeut must be available;
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Economic efficiency and fairness must be considered. |

China’s policies for CFC-11 phaseout will focus on controlling the p!roduction and
import of CFC-11, and monitoring exports, to ensure the agreed goals are reached.
At the same time, it is necessary to meet the demand for foaming agent and promote
development of foam sector by ensuring supply of alternatives technology and

substitutes.
C. Description of Policy Instruments
Table 20 Policy Framework for QDS Foam Sector
Objective Peolicy Timetable | Agencies that
Issued Implemented | issued the
documents
Control Circular on Bans of Establishment of Nov. 11 January 1 NEPA, SPC,
production and | New Production Sites for Production 1997 ’ 1998313/ | SETC, SICA
consumption of | and Consumption of ODS.
CFC Circular on data reporting for QDS 1994 NEPA
: production, consumpt:on and import
and export
Circular on m:lplementmg pollutant 1997 NEPA
discharge registration .
Circular on using the rejporting ang 1997 NEPA
registration data base management
system for ODS .
notice of strehigthening bf supervision 1997 NEPA
by local EPBs in ozone pprotection: .
Control supply | A tradable production guota system 1999 1999 SEPA
of CFC Import Quota System of CFC January, | April, 2000 SEPA
2000
Control New technical standards and product SEPA
consumption of | specifications .
GFC ; i
Incentives for Bidding System to enterprises after after Sector SEPA
enierprses 1o ; Sector Plan approval i
take part in ; Plan %
phasing out approval
Guarantee Safety regulations for using | 2002 2003 SEPA
safety flammable substances as blowmg
production | agent | :
Measure of restricting and managing | 2002 2003 SEPA
toxic blowing agent ' :
Protect Environmental regulatidns for usiag 2002 2003 SEPA
envirenment toxic blowing agent, 3
Accelerate Regional Policies after after Sector SEPA
phascout i Sector Plan approval
Plan
; approval
Stop use of| Ban of CFC Consumption Januwary, | January, 2009 | SEPA
CFC 2008

4.5 Circular on Bans of Establishment of New Production Sites for Productlon and
Consumption of ODS. In 1997, SEPA, SPC, SETC and ICA issued the circular requlrmg
all regiong not build, enlarge or renovate ODS-producing equipment, and other equipment !
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using ODSi as matell*ial The Edopted measures
enterprise was estabhshed for achieving CFC

ensured that no new CFC consumption

phaseout goals in China. Therefore, the

pfoductron capamty of CFC based products has not been increased.

4] 6 Based on the requ1rement of (i) Circular |

consumptron and 1mp011: and export (NEPA, 1
' pollutant discharge rregistration (NEPA, 1997);

registration data base management system for
strengthening of supervision by local EPBs in

on data reporting for ODS production,
994), (ii) Circular on implementing

(iii) Circular on using the reporting and
ODS (NEPA, 1997), and (iv) Notice of
ozone protection (NEPA, 1997), SEPA will

ask all CFC consumer to register their consumaotron and other required data. The
concerned management agencies (for example; local EBBS) should report to their higher

administrative level on data and information ¢

ollected both from enterprises and by other

channels. But there are a large number of OD$ consumers distributed all over China, some

enterprises, especially some smaller users, do

not have sufficient knowledge about ODS

phaseout policies, because the network of research, propagation and education is not
perfect SEPA will force 1mplement1ng of pohmes ulteriorly.

4; 7 Production quota system: A tradable quota system doe CFC production is the key
instrument in the policy framework. It will reduce the uncertainty in implementing the
CFC-11 consumption phaseout strategy. The ;;roductlon quota will be reduced annually.
Shortage of CFC supply can encourage the us¢ of substitutes and alternative equipment.

48 Import Quota: A policy for controlling

1mpor‘t and export of ODS has been issued

by Chinese government and has been implemented from April 2000. The import of CFC-
11 will be controlled by quota system. Thus, tlae aggregate supply of CFC-11 will be
controlled and gradually reduced to meet the performance indicators under both sector

plans The Foam Sector Plan will control aggs

egate CFC-11 consumption with phased

annual reductions achieved through QDS Phaseout Contracts and NO-CFC-Mix-material
Supply System, managed and momtored through the performance indicators shown in the

Annual Programme. Performance mdicators V

4 9 New technical standa
product specifications will b

rds and product
e formulated and

production quality. New standards and regula;
-based product fr;

technology will prevent CFC
of substitutes.

4 10 Bidding System: This system mtroduce

vill be verified annually audits.

specifications: New technical stand;ia.rds and
ssued, and form the basis for controlling
tions that are consistent with alternative

om entering market and promote application

5 a market mechanism in the phaseout

process and enterprises are free to bid based on their corporate strategies and market
outlooks. By introducing a competitive blddmg system into CFC-11 consumption

phaseout China will disburse funds to prospec
bad price for ceasing CFC- ll use.

4 11 Safety regulations for using flammab

tive participants who submit competitive

e substances as blowing agent: Because

sorne subs’tltutes are flammable, safety regulaﬁ:on must be established to prevent fire

acmdents

4.12 Mea’sures to restrict :flnd managing to:
blowing agent will be prohil;)ited. Methylene (
and it is classified as a probable human carcin
Agency for Research on cancer (IARC). Chini

2z

ic blowing agents: the application of toxic
hloride (MC) is a highly volatile substance,
bgen by the USEPA and International

1 issued exposure limits for MC in 1996. At




present it is dlfﬁcult for the enterpnses in China to meeL the safety measures Whlch
include proper encapsulatlon of the production lines, ventilation, mdustnal hyglemc
monltormg, and iabor training. ‘ -

4.13 Envnronmental regulations for using blowing agent: Envnronmental regulatlons
for using blowmg agent will be estabhshed to control the emission of volatile orgamc
compounds i

4.14 Reglonal Policies: Each reglon can set up its own ban on the basis of actual
situation to phaseout CFC-11 before deadlines. Reglonal prolects are encouraged and
supported preferentially. It is very important to promote regrouping and consolidating of
enterprises and to accelerate phasing CFC out in Chma ‘

4.15 Ban %of consuhption in Foam Sector: The ban of CFC-11 consumption w111 be
issued by January 2008, and CFC-11 use will be banned in foam enterprlaes from January
1,2010. |
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V. INCREMENTAL COST AN

A Introduction

5.1 Baﬁsed the phaseout strategy

CFC-11 cbnsumed by PU foam enterprises, as also fot
have been calculated using a computer-based mo

foam sector phaseout,
components of incremental costs are

Dlrect Phaseout Cost:

CFC-11:
enterprises;

Indirect Phaseout Cost:

¢ Incremental cost for developmen

Systems), particularly to reach sn
Incremental costs for monitoring

Increrﬁental cost for technical
implement strategy, publicity and

B. Key Input for Cost

52 Key model inputs for the incr

Incremental costs for phaseout C

t and implementa

in chapter I, th

as foilow

ion of th
1all users;

and management costs; an

assistance (such’ as popi
management).

f CFC-11 consumption in

e TSS (Technica

ALYSIS

e 1ncrementa1 cost for phaseout of
support;mg activities for the entire

del. Thq

PU foarrf

Support

i

nlarization of tec:ihnology,

Calculaf;tion

emental cost cale

® (Cost of phaseout for each

® Model assumption for incremental costs calculatlon

53
results are presented in table 22-24.
with ExCom guidelines, is much
effectiveness in PUJ foam sector at

$9.66/kg for 1ntegral skin respectively), Chin:

in relation to these total costs.

Eligible consumptlon by sub-sectors (table

The baseline of incremental costs is calculated based on

5-7);

Forecast for productlon consumptlon 1mp0=rt and export of CFC-11 (ta

subsector (table 22 25); an

Since the real cost to Chi
higher than the thresho
$7.83/kg. for PU ngld $6

3lation in}:lude:

1 requests that the

ible 18);
d

ExCom guidelines and the
ha, calculate in accordance
ld, (using the MLF cost
23/kg for PU flexible and
ExCom consider the issue
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' | Table 21 Key Input for Cosi Calculation

Consumpu'c;n of 1999 (tons ODP) 19,162
of which by approved projects] 6,718
of which by identified PU rigid 5,160
of which by 1dentified PU flexible 6,222
Of which by identified integral skin 34
of which by the umbrella project 237
of which by un-known users 79
[Eligible consumption for identified PU ngid (tons ODP)
i large PU rigid 3,260
SME PU rigid 1,496
Phaseout cost per unit to MLF for PU rigid (US$/kgODP) 7.83
Incremental Cost for PU rigid phaseout (US$/kgODP) 12.55
s Sub-total 4,762
Eligible consumption for identified PU flexible (tons ODP)
! Medium-I size PU flexible 4,202
Medium-11 size PU flexible 1,082
i SME PU flexible 469
Phaseout cost per unit to MLF for PU flexible (US$/kgODP) 6.23
Incremental Cost for PU flexible phaseout (US$/kgODF) 11.07
Sub-total 5,753
ligible consumption for identified integral skin (lons ODP)
Phaseout cost per unit to MLF for integral skin (US$/kgODP) 966
Incremental Cost for integral skin phascout (US$/kgODP) 9.60
Phaseout cost per unit to MLF for PU foam sector (US$/kgODP) 6.96
Real Cost for PU foam phaseout (UUS$/kgODP) 11.73
Sub-total 34
Eligible consumption %for unidentified PU producers (tons ODP) 354
Phascout cost per unit for unidentified PU producers (US$/kgODP) 6.23
‘Weighted averaged eligible rate 91%
Residual Consumption to be phased out in the baseline year (tons ODP) 12,444
Residual Consumption to be phased out in the bascline year under the umbrella project 23
(tons ODP)
%es%i)ual Consumption to be phased out in the baseline year under this sector plan (tons 12,207
of which by in¢ligible users| 1,104
: of which by ¢ligible users| 11,103
Residual Consumptioﬁ to be phased out under this sector plan (tons ODP}* 13,640
| of which by ineligible users| 1,640
: of which by eligible users) 12,000
* The residual consfumption of CFC-11 is estimated to increase at 3% per year for the existing

enterprises without plilaseout projects.

C. Model Assumptions

1999 is the basnj:line year,
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Price of related materials are assumed to remain constant over time;
Inﬂatlon rate is 2.5% per year after 2000; '

Consumption increasing rate is 3% for existing ehterprise.; which have no iphaseout
projects; |

Any iindividual phase out activity will be coméleted within three years ?(if target‘
approved in 2001, 50% would be completed in 2003 and 50% in 2004) '

Cost mformatlon of substitute technologies is shown in Table 22-24),

Incremental costs of other technical assistance.
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Sector Plan for Phasecut of CFC-11 Consumption in China Foam Sector

Jan. 18, 2001

Table 22: Baseline of Conversion Cost for Rigid PU foam

Incremental Capital Costs

Cost of Foaming Equipment

Size of No. ofNo. of
T Enterprise [Technoissy T Entéprisé Equiphidit | Equiphietit
Spray
141b foam
HC Dispenser| Dispenser unit
Unit
IAmount Unit CostiCost lAmount Unit Cost  Cost Amount Cost  [Cost
Large HC 18 58 18 340,000 6120000 40 18000 720000
. CEC-1416. . 37 DI o e T8 .. -8000 6240000 3. L8000 e FO2OON o e
Medium HCFC-141b 72 237 79 300000 6320000 158 18000 2844000
Small HCFC-141b 25 47 47 18000 846000
Subtotal 152 459 6,120,000 12,560,000 5,112,000
Total costof foaming equipment B 1 9% U j W {1
(Cost of Trial, Technology Transfer and Training
No. of
nit Cost  [Enterprise
Trial 10,000
Technology
Transfer 10,000
Training - 10,00
30,000 15 Total cost of Trail, Technology Transfer and Training 4,560,000
Total Incremental Capital Costs 30,731,200

Cost Chemicals Ratio Price($/kg) ICost
Polyol-—— 10 9.49Polyol rtoor —— 2.37 - 088
System
CFC-11 33 1.24 0.15HCFC-141b 22 2.4 0.20
_ IMDI 133 1.450 C0.73MDI L L1470 145 0.79...

Unit Cost 1.37Unit  Cost 1.87
($/kg) ($/kg)

Foam 26,124,242 27,848 4472

roduction
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Sector Plan for Phaseout of CFC-11 Consumption in China Foam Sector

Jan. 18, 2001

(kg)

(3)

Foam _Cost|

135,824,586l . .

52,068,305

Foam Per Year

Cost Difference Between CFC-11 Foam and HCFC-141b

16,243,719

Years (10%/yr.)

et Present Value of Incremental Operating Cost for Two

28,264,07

Incremental cost for rigid foam sub-sector

fTotal-Cost of Incremental- Operating Cost I - - - 128,284,071
Tncremental O
Chemicals Chemicals PPrice($/kg)
Polyol 100 1.31 0.49Polyol 109 1.8 0.67
System
CFC-11 33 1247 0.15N-Pentane -~ 1716 i 0:06
MDI 133 1.45 0.73MDI 117 145 0.63
Unit  Cost 1.37Unit  Cost 1.36
_I(8/kg) o [($/kg)
IFoam 9,178,788 9,564,297
Production
(kg) -
Foam  Cost] 12,587,017 13,041,932,
$)
Cost Difference Between CFC-11 Foam and HCFC-141b 454,915
---[Foam-Per-Year—
Net Present Value of Incremental Operating Cost for Two 791,553
[Years (10%/yr.)
Total Cost of Incremental Operating Cost 11 791,653
Total Cost of Incremental Operating Cost 29,055,624
59,786,824

The increase in %age for additional foam production (from 26,124,242 to 27,848,442) in the table is based on the OORG density report; different
percentages of density increases have been applied to different applications (panels, pipes. Spray foam)
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~Sector.Plan for Phaseont.of CEC-) ). Consumptinn.in China Foam Sector.. .. .. . .

Jan.. 18,2001 .

Table 23  Baseline of Conversion Cost for Flexibie PU foam
Incremental Capital Costs
Cost of Foaming Equipment
No. of
Size of Enterprise Technology No. of Enterprise No. of Equipment sicll:éfégeg r Cost per plant Cost
replacement
Large ILCD 60 68 6 480,000 28800000
IMedium and Small LCD 49 55 2 420,000 T 13923000
Box foam IVPF 500 500 10 100000 10000000
Subtotal 609 623 18 52,720,000
. . [Total cost of foaming equipment 57,992,000
iCost of trial, technology transfer and training for LCD conversion
Unit Cost INo. of Enterprise
Trial 15,000
Technology Transfer** 50,000
Training 15,0004
ubtotal 80,000 39 7,120,000
Cost of trial, technology transfer and training for VPF conversion
Unit Cost No. of Enterprise
Trial 10,000
—Technukrgy Transfer—— ey o = 10,008
Training 10,000
Subtotal 30,000 100) 3,000,000
“lIncremental Operating Costs
Number of production lines [Technology Cost per plant Cost
89LCD -50000 -4450000
e AOONPE. o [To-be-determined. - [To.be.determined ..
[Total Incremental Operating Costs - 4,450,000
Total incrementat costs of flexible foam sub-sector 63,662,000

**- China will investigate all options of reducing the technology transfer costs through group procurement in accordance with ExCom guidelines.
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Sector Plan for Phaseout of CFC-11 Consumption in China Foam Sector

Jan. 18, 2001

Table 24 Baseline of Conversion Cost for Integral Skin PU foam

Incremental Capital Costs

ICost of Foaming Equipment

Size of No. of No. of
Enterprise Technology |Enterprise|[Equipment| Equipment
In-mold
Mold Heating Coating
Madification Facility Unit
: Unit Unit
Amount Cost Cost Amount | Unit Cost Cost [ Amount | Cost Cost
Medium Water Blown 4 36 500 18000 4 5000 20000 12 2000 24000
Subtotal 4 18,000 20,000 24,000
_|Tota{ cost of foaming equipment 68,200
Cost of Trial, Technology Transfer and Training
No. of]
Unit Cost  |[Enterprise
rial 10,0000
Technology
Transfer
Traiping.___..4.... 10,000 L
4 120,000
Total Incremental Capital Costs 138,200

Incremental O

Chemicals rice ($/kg) Chemicals*
Polyol 100 131 0.4 [Polyol 100 2.37 1.19
Systemn
TICFC-11 33 1.24 o1 T 0 W]
MDI 133 1.45 0.7 MDI 100) 1.45 0.73
In-mold 5 1.5 0.04
Coating
Cleaning 5 0.5 0.01
|Agent
[Unit Cost ($/kg) 1.3 [Unit Cost] O O 1.96
. ©-o)
SIXE)
Foam Production 137,03 0 (] 137,030
(kg)
Foam Cost ($) I 18791 274,061
ICost Difference Between CFC-11 Foam and Water Blown Foam Pe T
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Sector Plan for Phaseout of CFC-11 Consumption in China Foam Sector

Jan. 18, 2001

[Year
Net Present Value-of-Incremental Qperating . Cost. for Two.Year| 140,36
10%4/yr.)
Total Cost of Incresnental Operating Cost 140,362
Incremental cost for integral Skin foam sub-sector

328,662
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D. Calculation Methodology

Ilfncremental Costs for Phaseout CFC-11 Consumption

5.4  Calculation of incremental costs for CFC-11 phaseout in PU foam sector is based
on its annual phaseout eligible amount and weighted average phaseout cost per unit.

Detailed calculating equation is:

IC = Z annual phaseout eligible famount * ;weighted average phaseout cost per unit

where IC is incremental costs;

19.

Annual eligible phaseout ameziunt 1§ detcrmmed by phaseout strategy. The data are shown in Table

Weighted average phaseout cést per ulilt for CFC-11 is detérmmed by the phaseout costs of single

pro_}ect and the distribution of CFC—ll comumptlon in different sub-sectors

Annual eligible phaseout amol

nt

5.5 The annual ellglble phase out amount is determined by CFC production,
distribution of CFC consumption in different sectors, and net import,

Weighted average phaseout cost per unit :
56  Weighted average ‘Ephaseout cost per unit is given as follow, for different sub-

sf:ctors and different users. Detailed cost effectiveness is shown in Table 22-24.

Table 25  Actual per unit cost to China for Sub-sectors

Fligible . |Incremental Incremg ntal _ [Total Real Cost per
gg:;;lmptlon Capital cost (US$)8Jp§;a)1tmg cost ?{jcsrgl)nental costurli ¢ (US$ /ke)
[Rigid PU foam subsector ? :
14,762 [30,731.200 P9,055.624 [59,786,824  [12.55
[Flexible PU foam Subsector

5,753 68,112,000 ' [4,450,000) 63,662,000  [11.07
Integral skin subsector |

34 188,200 [89,367 277,567 0.66
Weighted average 5

| | 11.73
Incremental Costs for Indirectly Phaseout Activities

5.7  The indirectly phasebut activ
include: : ;

' Technical suppcz)rt to theidevelopr

nent of piiflaseout policies;

e Technical suppﬁi)rt to the development of négaw standards;

. Training and promotion of pubhc awareness | and

ttes are réeferring to technical assistzjmt projects. They

¢ Incremental cost of TSS and techmcal support to those technical centers and dealers in

the Action Plan
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E. Incremental Costs

Table 26 Incremental Cost for CFC-11 Phaseout in PU anm Sector

Phaseout cost to China | Phaseout costs calculated h_'y
(US$ 1,000) MLF threshold
Replacement CFC-11 for PU foam users 148,900 88,300
; Technical Assistance 5,000 3,500
Incremental cost needed for this sector 153,900 01,800
plan

Table 27 Phaseout Targets

1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 2006 2007|2008 20\:49 2010
Max. CFC-11 consumption for PU 19,16218 452]16,400[14.700}12.900]10.700] 8.200 [5,8005.00001 600| 828
Foam (tons) 3 %
33,’,‘33) ved targets for the annual plan [1,500{2,500{2,500] 2,500 | 3,000
Ptl::ls:;d out Target for eligible users | 750 |2,000] 2,500 2,5002,756 500
Phased out Target for ineligible users % 50| 520
(tons) ‘

5.8  Based on the overall CFC- 11 phaseout strategy described m Chapter I1I, the
incremental costs to China are glven in Table 26. A schedule for phasing out CFC-11 i}
presented in Table 27. The real phaseout cost to China is US$153,900,000 which is
calculated based on relevant ExCom guidelines. If the MLF thresholds are used, the
calculated funding would bc US$91,300,000.

Neeraj Prasad
NAODS-CHINAVODS4\Foam\FINAL OUTLINE 1-30-01\China Foam Sector Plan Qutline revl-2-2-01.doc
2201 4:21 PM

33




II.THE FOAi\/I SECTOR IN CHINA

A. Sector Background

21  The foam sector developed rapidly during the last 20 years. Based on the dhina
Statistics Yearbook of 1999, the production of foam and plastic in 1998 was 7 times the
amount preduced in 1980. The historic production of foam and plastic is shown below )

Fig1 Production of Foam and Plastic
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1000.0
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2.2 The number of foam enterprises, including CFC and non-CFC based, totals overa
thousand ' Products include furniture manufacture, domestic electricity products, | |
wrappers, dishware, petrochemicals, cold storage building, and construction. Along with
ggrowth in the marketing system and with economic development the growth in production
increased at a rate over 10% per year! In the early 1980s, most foam enterprises were state
owned, whereas by the late 1990s, most enterprises have come under private or
collectlvnze ownership, and are largely small and medium enterprises . The capacity and
technology of production and management capability, are relatively low. The estlmated
qumber of foam producers consummg CFC are shown in table 1, -

Table 1: ODS Consumptlon for Foam Sector in 1999

o ’ Number of Consumption of
Classification Main Products Enfcrprises OoDSs CFCs (foris)
Pipelining arid Box PU f
Flexible Sponge 550 CFC-11 9,000
PU Rigid and Integral Spray, boards, tubes and _
skin Auto-decoration,  furniture 350 CFC-11 10,000
Refrigeratiori Foam Insulation Foam ~30 CFC-11 4,800
Extruded | Dishware, packaging tuck | .

Polystyrene/PS/PE net 200 CFC-12 14,000
Total ~1,330 ~27,800

""The production of foam and plastic cannot be separated in the statistic data.
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