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泡沫行业整体淘汰CFC-11计划IOC费用管理办法浅析
北京大学环境学院，北京 100871

截止2002年3月，《蒙特利尔议定书》“多边基金”执委会先后批准了我国7个淘汰ODS的行业计划。其中在2001年11月《中国泡沫行业整体淘汰CFC-11计划》被批准，获赠款5384万美元，至此，泡沫行业的淘汰活动已全面展开。赠款将主要用于对企业的淘汰补偿，其中包括用于设备改造的替代改造费用（ICC）和补偿产品成本增加的操作增加费用（IOC）。操作增加费用是指除企业的设备改造外，在使用替代品后的生产运行中所增加的生产成本。在硬泡行业IOC主要是由于化学品的价格差异和单位原料的发泡量不同所造成的。

泡沫行业是中国最大的CFC消费行业，CFC在泡沫生产过程中用作发泡剂。我国的泡沫行业拥有为数众多的中小企业，由于其技术水平，资金状况和管理能力的限制，在中小企业实施淘汰是更加困难的。因此泡沫行业淘汰增加费用的有效利用和操作机制的正确选择对淘汰行动的完成尤为重要。

从行业计划准备过程中的调查结果看，在泡沫行业硬泡子行业中多数企业不具备开发替代品配方的能力，在实施替代改造后，购买组合料将是使用化学品的主要方式。如果替代品组合料供应不能满足企业的要求或者与CFC-11体系的成本、质量等差距较大，则企业在设备改造完成后重新使用CFC的风险很大，也会影响中国泡沫行业的健康发展。另外，由于企业数量多，分布广，对替代后企业的监督管理也较为困难。因此，如何最有效地利用行业计划中有限的资金支持，培育起中国替代品组合料市场，配合可操作的政策措施，使得替代后的企业可以真正使用替代品，及时获得技术服务，不断提高产品质量，扩大替代品市场份额，是摆在我们面前的一个重要课题。
鉴于以上原因，结合此前已经完成的单个项目和伞形项目的情况，在广泛听取已完成改造企业、待改造企业、原料供应商等各方面意见的基础上，北京大学环境学院组织研究小组，对PU硬泡企业的数量、CFC的总消费量、企业地理分布、产品用途、化学品价格差异、企业淘汰意愿等情况进行了调查，结合对“单个项目”和“伞形项目”中不同的补偿办法的分析，以及目前国内化学品原料供应情况，提出了行业整体淘汰计划实施中对IOC资金补偿办法的建议，以及IOC资金财务管理办法建议。

1  行业计划的实施目标

截止到2000年12月，泡沫行业已从多边基金共获得163个资助项目（169家企业）实施CFC的淘汰，其中61个项目为PU硬泡项目，涉及企业113家；41个为软泡淘汰项目，涉及企业41家；10个为自结皮淘汰项目，涉及企业13家，另外有部分PS/PE和交叉项目。这些项目的淘汰目标为10,222吨ODP。目前仍在消费CFC的PU泡沫企业约有500家以上，是未来中国CFC消费行业淘汰的重点和关键之一。

表1  泡沫行业CFC-11消费量控制目标      （单位：吨）

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	国家CFC-11消费限制目标
	17200
	15500
	13100
	10400
	7700
	4130
	3800
	300
	0

	泡沫行业CFC-11消费限制目标
	14143
	13830
	11666
	9646
	7146
	3821
	3553
	102
	0

	年度淘汰目标
	2000
	2500
	2500
	2500
	600
	551
	0
	0
	0


PU泡沫行业整体淘汰CFC-11计划将在世界银行的监督管理下，通过国家执行的方式，从2002年开始实施，其目标是到2010年淘汰泡沫行业中所有的CFC的消费（表1）。为了确保淘汰目标的实现，泡沫行业工作组将聘请国际和国内的专家，根据工业结构、企业分布、企业数量、行业特点等国内企业的实际情况以及国际、国内替代技术发展的情况，制定和调整各子行业的替代技术和淘汰路线。同时政府也将积极鼓励国产的替代设备以及替代品的开发和推广工作。

PU泡沫行业的淘汰手段将包括从国家水平上对CFC-11的生产和进口进行严格控制，通过一系列年度淘汰计划实现行业计划的总体淘汰目标。主要的淘汰机制包括利用招标体系，引入市场竞争机制，鼓励企业进行重组和尽早参加淘汰；利用技术支持系统对企业的淘汰活动提供帮助；利用票证体系对小企业提供一定的资金支持；利用政策体系促进和保证CFC-11消费的淘汰，特别是督促不符合资助条件的企业尽快实施淘汰。

目前在硬泡子行业中使用的PU发泡替代技术有环戊烷法、全水发泡法和HCFC-141b法。由于环戊烷技术涉及易燃等安全操作问题，而全水发泡技术又对发泡设备和原料配方的改变要求很多，相对来说HCFC-141b技术更成熟、设备改进更简单，是当前条件下较为普遍的选择，所以考虑IOC补偿时选择HCFC-141b发泡技术为例。值得注意的一点是随着对第二类消耗臭氧层物质淘汰速度的加快，HCFC-141b的使用有可能在将来受到限制。因而通过集中使用IOC促进组合料供应企业的发展和技术进步，不仅有利于现阶段淘汰目标的完成，也可为今后非ODS替代品的推广使用奠定基础。

2  IOC（操作增加费用）的构成

2.1  化学品的价格差异

在ODS淘汰行动实施的最初阶段，HCFC-141b高于CFC-11的价格差异补偿占了IOC资金的很大比例。表2为1999年制定行业计划时调查、采用的化工产品的价格（以美元计算），可以看出当时HCFC-141b的价格比CFC-11要高约3000元/吨，而与之相应的多羟基化合物则要高更多。昂贵的价格加上替代品产品性能上的缺陷，使得企业不愿采用替代技术。

表2  行业计划采用的化工产品的价格

	发泡剂(US$/kg)

	
	CFC-11
	HCFC-141b
	C-环戊烷
	LCD
	MC

	价格
	1.27
	1.63
	1.00
	0.15
	0.85

	多羟基化合物和其它化工产品 (US $/kg)

	
	CFC polyol
	HCFC polyol
	环戊烷 polyol
	水发泡，自结皮

	多羟基化合物
	1.33
	2.00
	1.70
	2.10 (之前)
	2.40 (之后)

	MDI
	1.43
	1.43
	1.43
	1.70
	1.70


近年来，随着淘汰活动的深入，特别是相关政策的执行，化学品市场价格发生了很大的变化。一方面，由于在CFC生产中实施配额控制，从上游限制了CFC供应（图1）；另一方面，由于实施单个项目和伞形项目的企业逐步淘汰了CFC的使用，对减少CFC的消费起到了一定的带动作用（图2）。

通过对国内PU硬泡行业的数百家企业进行的问卷调查和走访调查，获得了企业在近几年的生产过程中使用的相关化工产品的价格情况（如图3）。由图3可以看出，近几年CFC-11价格一直呈上升趋势，2002年大部分企业购买的CFC-11原料价格都在14,000元/吨以上，而且据估计价格上涨的势头还将一直保持下去。同时，接受调查的企业中有一部分从2001年开始部分地使用HCFC-141b作为发泡剂，2001年购买HCFC-141b的价格在14,000～16,000元/吨之间，而2002年则已经降到了12,500元/吨甚至更低。虽然受地理位置、气候条件等因素影响，同一时期不同地区化学品价格仍有差异，但是，CFC-11价格不断升高、HCFC-141b价格逐步降低的总体趋势是相同的。
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图1  中国CFC生产量控制曲线
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       图2  中国PU泡沫行业近年生产和消费情况    图3  CFC-11市场年平均价格变化趋势

2.2  替代品市场供应

中国的替代品开发和生产已取得了很大进展，为CFC消费的淘汰奠定了基础。在发泡剂生产方面，浙江三环化工有限公司、杭州富时特化工有限公司、常熟三爱富氟化工有限公司、江苏梅兰电化厂等企业从90年代初开始生产HCFC-141b，总的年生产能力在17,000吨左右。除满足国内需要外，还有很大一部分出口。吉林美龙环戊烷化工有限公司是生产和销售环戊烷的专业公司，以吉化公司其它厂的副产品为原料进行精熘分离，现有生产能力6,000～10,000吨/年。北京化学集团有限公司东方化工厂1996年开始生产环戊烷和环戊烷、异戊烷混合品，具有年产10,000吨环戊烷和10,000吨异戊烷的生产能力。在非CFC组合料供应方面，金陵拜耳、上海闵行、道尔化学、广州陶氏、绍兴恒丰、东大集团、广州顺德容威、郑州星海等企业可生产提供大量的替代品组合料。

此外，在伞型项目实施中建立的烟台万华组合料中心和廊坊梨花组合料中心也将为硬泡企业提供替代品组合料，在淘汰行动中发挥作用。两个组合料中心的设计生产能力均为6,000吨/年。

2.3  IOC的构成

从当前的市场价格来讲，总体上HCFC-141b的价格与CFC-11的价格基本持平或略低于CFC-11的价格，因而发泡剂价格差异已经不是IOC资金补偿的主要方面。但是，由于HCFC-141b体系自身性能和在某些技术方面的不尽完善，提高了对其它材料的要求，也增加了对技术投入的要求。具体表现在以下几个方面：

a．HCFC-141b沸点较高，体系要求采用早期反应活性较高的聚醚。另外由于HCFC-141b对聚氨酯基材有溶胀作用，导致硬质泡沫塑料抗压强度降低，尺寸稳定性变差。要克服这些缺点，需要对用HCFC-141b发泡的原料体系进行改进。其要求提高聚醚多元醇的官能度，以增加泡沫分子结构交联点，增强网状结构，如采用以芳香胺类为起始剂的聚醚。由于起始剂的价格对聚醚多元醇生产成本影响较大，所以用于HCFC-141b体系的聚醚比用于CFC-11体系的聚醚价格有较大的提高。

b．目前国内普遍采用的另一种增强HCFC-141b抗压强度的办法就是增大泡沫密度。这就需要在发泡时使用更多的原料，从而增加了单位体积泡沫产品的成本。根据气温等外部环境的变化，每吨组合料少发泡2～7 m3都有可能。即使按700元/m3的价格来计算，使用HCFC-141b体系和CFC-11体系相比，成本差距可达2,000～4,000元/吨组合料。

c．由于HCFC-141b极性较强，对发泡原料，包括表面活性剂硅油等均有较强的溶解性，因而对表面活性剂的活性有所抑制。因而需选用成核作用更强的表面活性剂，以致费用也有所提高。

d．由于HCFC-141b体系中聚醚和发泡剂的变化，要求采用更适合HCFC-141b体系特性的专用催化剂，从而提高体系的反应性能和保证泡沫产品质量。专用催化剂的价格也高于原体系的催化剂。

综合以上几点，可以得出结论：由于HCFC-141b体系聚醚价格较高，同时要求采用专用催化剂和专用硅油，另外产品产出率也不如CFC-11体系，所以HCFC-141b体系比CFC-11体系的原料价格有相当提高。在此处按照简化的计算方法，给出各体系的价格，并估算IOC资金量。

在1999年制定的整体淘汰CFC行业计划中，有关IOC计算的相应化学品的价格如表3所示，计算表明泡沫制品原料成本需要增加约US$ 0.31/kg，折合人民币约2500元/吨。这其中还不包括替代品体系在产出率方面造成的价格差异。

表3  行业计划中IOC的计算

	替代前（CFC-11发泡）
	替代后（HCFC-141b发泡）

	原料

名称
	比例
	单价

（$/kg）
	比例价

（$/kg）
	原料

名称
	比例
	单价

（$/kg）
	比例价

（$/kg）

	聚醚
	100
	1.33
	0.50
	聚醚
	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

	泡沫制品原料价格（$/kg）
	1.37
	泡沫制品原料价格（$/kg）
	1.68

	泡沫制品原料成本增加费用（$/kg）
	0.31


而在2002年，根据当前化学品价格计算得到的硬泡产品原料成本增加费用约US$ 0.08/kg，折合人民币约700元/吨（表4）。以此为基础，两个工业重组项目申请赠款的费用有效值为US$ 4.4/kg ODS。

表4  2002年IOC计算

	替代前（CFC-11发泡）
	替代后（HCFC-141b发泡）

	原料

名称
	比例
	单价

（$/kg）
	比例价

（$/kg）
	原料

名称
	比例
	单价

（$/kg）
	比例价

（$/kg）

	聚醚
	100
	1.30
	0.49
	聚醚
	100
	1.49
	0.55

	CFC-11
	33
	1.34
	0.17
	HCFC-141b
	22
	1.39
	0.11

	MDI
	133
	1.45
	0.73
	MDI
	147
	1.45
	0.79

	泡沫制品原料价格（$/kg）
	1.38
	泡沫制品原料价格（$/kg）
	1.46

	泡沫制品原料成本增加费用（$/kg）
	0.08


3  单个和伞型项目中IOC费用补偿方式评述

3.1  单个项目

截止2000年8月，多边基金执委会共批准我国PU泡沫行业单个项目110个，涵盖企业113家，目标淘汰量为5260吨ODS。在“单个项目”中，由执行机构直接将IOC（操作增加费用）交给项目企业，并监督其完成对CFC的淘汰。其优点主要有：操作程序简单，减少管理费用，节约资金；若能真正落实使用，可以实现资金的最有效利用；企业自主性强，可以根据自己的能力和需求选择合适的供应商，或自我开发替代品组合料，或购买“性价比”最好的组合料。

但是，在“单个项目”的执行过程中，也发现了这一形式所存在的一些不足，主要是由于企业数量众多，监督力度不够，很难控制资金的最终用途。由于在单个项目中企业的自主性很大，在体制不规范的企业里，有可能将IOC专门资金挪作它用。即使是用于购买组合料，一旦这笔资金用完，企业仍不能具有配料能力，那么在市场供应和价格等因素的影响下，仍存在重新使用CFC-11的风险。使用此方法存在的另一问题是，企业自行配料，但由于缺乏技术支持，产品质量存在缺陷，或导热性不合标准，或强度不够，在产品的使用过程中可能导致能源的浪费和其它问题。

所以，在经过广泛的调查和听取专家与企业各方意见的基础上，我们认为在今后行业计划的实施过程中不应该再采用直接将IOC支付给企业的方式。

3.2  伞形项目

在“伞形项目”的执行中，为了保证IOC基金的有效利用，培育中国的组合料市场，促进替代品的使用，采用的办法是将伞型项目下企业的IOC资金集中使用，建立组合料配料中心。建成后，配料中心向下游企业提供不高于市场CFC-11组合料价格的HCFC-141b组合料，根据“买料支付，不买料不支付”的原则，对企业进行补偿，从而达到IOC的有效利用。在完成淘汰目标的同时，促进了替代品组合料的相关研究和技术进步。到目前为止，以PU-1项目和PU-2项目为基础组建的山东烟台万华配料中心和河北廊坊梨花配料中心已经投入运行。两个中心共涵盖下游企业57家。

在配料中心的运作过程中，以招标的形式引入了“销售公司”，作为连接配料中心和下游企业的桥梁，具体负责IOC费用的补偿。廊坊开发区美景贸易有限公司作为这两个伞形项目的销售公司，签订销售合同，负责从这两个配料中心购买不低于一定量的HCFC-141b组合料，再以低于市场CFC-11组合料的价格销售给下游企业，使得下游企业在购买组合料的过程中实现IOC资金的补偿。而销售公司依据完成的销售量获得IOC补偿。

在ODS淘汰活动的进行中，“伞型项目”是在“单个项目”淘汰经验的基础上发展起来的，较之“单个项目”考虑的更周到，更具可行性。首先，它更利于基金的有效使用，更适合中国小企业众多的特点，引入销售公司也加强了监督和制约机制；其次，可以为ODS淘汰行动的进一步深入，即HCFC-141b的二次淘汰储备技术力量；而且，考虑到在行业计划的实施中，将通过票证体系对小企业的淘汰活动予以补偿，以及不合格企业的CFC淘汰，都有可能需要通过购买非CFC组合料实现淘汰，因而建立配料中心，从原料供应上帮助和促进这些企业进行淘汰是非常必要的。

目前的两个配料中心全部投产后，其产量应该至少能满足伞形项目中下游企业的需求，但在组合料的质量和适用性方面可能还与外资或合资企业有一定差距，因此下游企业可能仍会面临选择：是购买配料中心的产品，还是购买其它企业的产品，尤其是对于距离配料中心较远的下游企业，还要考虑运输成本的问题，有可能更加倾向选择其它企业的产品。在这种情况下，配料中心应该不断提高技术水平，努力提高组合料产品质量，增加品种，加强竞争力和产品的售后服务；另一方面，销售公司要加强配料中心产品的推介和销售工作，或者帮助下游企业寻找合适的组合料产品来源。

目前两个配料中心都有各自的研究开发中心，并拥有较先进的仪器设备，但仍缺乏相关的研究人才。另一个问题是支持开发研究的经费来源不足，需要寻找经费渠道。

3.3  关于新建配料中心

目前除了“伞形项目”中建立的两家配料中心以外，还有其它规模较大的可生产替代品组合料的企业十多家，从数量上来说已经达到饱和，而且地区分布上也大多集中于泡沫企业较为集中的东部地区。一般认为组合料供应商的“有效供应半径”为800 km左右，超过这一范围，供应商可能会无利可图，或者不得不提高价格。这些组合料生产企业的有效供应半径基本上覆盖了大部分的PU泡沫企业。现有的两个配料中心也还有很大的市场潜力可以挖掘。因此，从地理位置和组合料生产能力两方面考虑，中国的组合料生产已基本满足行业要求，不需要再建新的配料中心。

4  行业机制中IOC补偿方式和管理办法建议

IOC资金的补偿方式应体现以下原则：（1）确保IOC资金真正有效地用于补偿企业的淘汰行动；（2）实施淘汰计划的同时要确保泡沫行业的正常稳定发展；（3）为提高行业的技术实力，IOC资金要支持替代技术的科研开发和对企业的技术援助。

在《中国泡沫行业整体淘汰CFC-11计划》中明确指出：为确保行业计划的顺利实施，对大、中、小型符合资助的企业将分别采取不同的淘汰方式。行业计划的前期，将通过招标体系来完成大多数大中型企业的淘汰活动；或者基于地理、子行业特点，鼓励一些大中型企业与小消费企业通过企业重组或兼并以集团的方式竞标。行业计划后期，随着配料中心和重组企业的初具规模，通过票证体系对一些小企业提供一定的设备支持、技术咨询、优先技术选择和设计服务。在工业重组项目中，由于生产线的合并和改造，在保证原生产能力的前提下，企业往往需购进新的生产设备和改造生产设施，因此替代改造费用（ICC）在总增加费用中所占的比例会比较大，IOC（操作增加费用）约占总增加费用的30％；而在对小企业实施“票证方式”补偿时，由于企业对设备的投入较小，增加费用主要用于替代品的购买，因此IOC的比例将不低于50％。根据这一假设，在行业计划批准后获得的赠款中，大约有1000万美元用于硬泡子行业的IOC补偿。

4.1  实行工业重组的企业

根据行业计划中制定的“国家鼓励地区型整体淘汰项目并优先予以支持，其有利于促进企业兼并和重组, 加速淘汰CFC活动的进行”的政策，在行业计划的实施中，首先重点支持企业通过重组的方式完成CFC的淘汰。到目前为止已批准实施3个PU硬泡重组项目和3个PU软泡重组项目。其中3个硬泡重组项目分别是：兰州华宇创新科技有限公司等19家企业的CFC-11替代改造项目、浙江春晖集团有限公司等31家企业的CFC-11替代改造项目和绍兴市维科聚氨酯有限公司等5家企业CFC-11替代改造项目。从上述3个项目看，以企业重组的方式进行淘汰克服了企业分散，不利于监管的问题，可以保证赠款资金的使用效益，提高企业的生存活力，保证淘汰活动的顺利实施；从行业发展的角度看可以优化资源配置，调整行业结构，增强企业在市场经济中的竞争能力；通过集中有限资金，扶持抗风险能力强的企业，按照多边基金的要求对企业进行设备改造，提高了企业参与淘汰活动的积极性，有利于全行业淘汰活动的顺利完成。

对于实行工业重组的企业，其IOC资金补偿办法也将根据企业的不同选择而有所区别。但总体上都遵循“买料补偿，不买料则不补偿”的原则。

（1）对于重组后仍需要购买组合料的企业，国内执行机构（DIA）将负责监督其替代品组合料的购买，并根据购买量和确定的IOC补偿价格向企业支付IOC补偿基金。由于实施重组后，企业规模扩大，数量减少，如至今已批准的3个项目，企业数由原来的55家减少为3家，大大减小了监管难度和管理费用，因此由国内执行机构直接完成对其IOC的管理是可行的。

（2）对于重组后有能力自己配料的企业，其IOC基金可用于购买生产替代品组合料的原料，并凭借相关发票向DIA提出支付申请，由DIA在其IOC额度内予以支付。对于自己配料的重组企业，在技术成熟后，可将其纳入替代品组合料供应企业，在“票证体系”的实施中发挥作用。

应该指出的是，实施工业重组后的企业一般规模较大，在管理、资金、技术等方面都将处于优势，其对优化产业结构，提高产品质量，促进行业发展将发挥重要作用，对保证行业整体淘汰CFC计划的完成也将发挥重要作用。
4.2  实施“票证体系”的小企业

对于因各种原因未参加重组的合格企业，将通过票证体系予以补偿。在硬泡行业存在为数众多的小企业，它们大多技术力量薄弱，需要购买替代品组合料实现淘汰。

“票证体系”是针对企业众多，不宜监管的特点提出的补偿资金管理办法。根据企业的CFC消费量，企业可获得一定额度的票证，在购买替代品组合料时可按规定的比例冲抵部分费用。“票证体系”的实施，可以有效地实现“买料补偿，不买料不补偿”的原则，保证企业将补偿的资金真正用于替代品组合料的购买。由于该体系的实施相对企业重组较为复杂，建议在行业计划执行3~4年后再引入“票证体系”机制。

与实施“票证体系”相配合，一是需要确定组合料定点供应商，可通过招标等方式确定组合料供应企业，此外，伞型项目中建立的组合料配料中心和重组项目中有配料能力的企业应自动纳入此范畴。供应商的选择应考虑产品品种、价格、地理位置等因素。企业可在这一范围内自由选取供应商购买组合料；供应商凭收取的票证换取资金补偿。二是在国内执行机构的统一管理下，按区域建立代理机构，负责企业CFC消费量的核实、票证的发放、对供应商的支付等工作。

“票证体系”的实施将引导企业使用替代品组合料，从而促进替代品的使用，保证IOC资金的合理使用，便于对企业的监管，最终保证淘汰活动的顺利完成。

4.3  利用IOC资金促进行业替代技术的完善

行业计划的最终目标是完成CFC的淘汰，保证行业的正常发展，满足国民经济发展的需求。因此如何合理运用IOC资金，既实现CFC的淘汰，又能促进泡沫行业替代品组合料的开发和不断完善，是一个迫切需要解决的问题。在伞型项目中，配料中心的建立是一个有益的尝试。在行业计划的实施过程中，应继续给配料中心以新的支持。利用行业机制运用基金的最大灵活性，支持替代品组合料的开发研究，开发出性能更好的组合料产品；同时配料中心应该为行业的淘汰活动提供技术支持，开展技术服务和交流活动，从而不断完善自己，为行业的发展做出贡献。
Analysis of IOC Fund Management Method for Foam Sector Plan for Phaseout of CFC-11 Consumption 

College of Environmental Science, Peking University, 100871

Up to March 2002, Multilateral Fund (MLF)’s Executive Committee of Montreal Protocol has approved 7 Sector Plans to phase-out ODS of China. With the approval of Form Sector Plan for Phaseout of CFC-11 Consumption in China in November 2001, China will get US$ 53.84 million fund from MLF, and the plan has already been come into effect. The fund mainly used to aid the enterprises phaseout of CFC-11 consumption in Foam Sector, including ICC for alteration of equipment and IOC for compensation of increased operation cost. IOC’s meaning is the increasing production cost because of using alternatives, and except the cost for alteration of equipment. The composition of IOC in Rigid Foam Sector is decided by the difference of chemical’s price and foaming quantity of raw material.

In China, Foam Sector is the biggest CFC consumer, and CFC is used as blowing reagent in foam production. In Foam Sector, there are many medium and small enterprises that lack technology support, fund and management capability, so it is more difficult to fulfill the phase-out of CFC-11 consumption in these enterprises. Therefore, efficiently utilizing the fund and correctly selecting the implement mechanism are crucial to accomplish the sector plan for phase-out of CFC in Foam Sector.

According to the survey during the Sector Plan’s preparation period, because the majority of the enterprises do not possess the formula of alternatives, purchasing blended material would be the major mode in utilizing chemicals after the accomplishment of the alternation. If the supply of the alternative blended material does not meet the demand of the enterprises, or the difference between CFC-11’s and its alternative’s cost and quality is much great, the probability that the enterprises return to use CFC-11 after accomplishing the alternation is very high, and this will do harm to the healthy development of Foam Sector in China. In addition, due to the great number and extent distribution area of the enterprises, it is difficult to monitor and manage them after alternation. Consequently, how to utilize the limited fund efficiently and foster the blended material market of China, and cooperating with relative operational policy, how to make the enterprises use the alternative authentically, get technology support and improve the quality of products, is an important problem facing us.

Whereas the reasons mentioned above and the condition of the Single Projects and the Umbrella Projects finished earlier, and based on the collection of the advice of the stock suppliers and the enterprises which have or still have not accomplished alternation, College of Environmental Science of Peking University organized a researching group, investigated the number of enterprises in PU Foam Sector, general consumption of CFC, geographic distribution of the enterprises, purposes of the products, price difference of chemicals and inclination of the enterprises. The investigation result was summarized and analyzed, combined with the analysis of different compensation methods in ‘Single Projects’ and ‘Umbrella Projects’ and internal chemical supply condition; proposals on IOC fund compensation and financial management methods in implementing the sector plan for phase-out of CFC are suggested.

1  Target of The Sector Plan

Up to December 2000, China has obtained 163 (169 enterprises) funded projects from MLF to phase out CFC in Foam Sector, including 61 PU Rigid Foam projects involved 113 enterprises, 41 Flexible Foam projects involved 41 enterprises, 10 Integral Skin Foam phase-out projects involved 13 enterprises, and some PS/PE and intercross projects. The target of these projects is phaseout of 10,222 tons ODP. At present, there are more than 500 PU foam enterprises that still consume CFC in China, and this is one of the key points and emphases in China’s ongoing phase-out plan of CFC-consumption sector.
Under the World Bank’s supervision, with the target to phase out all the CFC consumption in Foam Sector by 2010 (Table 1), the sector plan has been implemented by state execution mode since 2002. To ensure to accomplish the target, the Foam Sector work group will invite experts both internal and abroad; institute and adjust the alternative technology and phaseout route for each sub-sector based on the state of alternative technology’s development both in and abroad and internal enterprises’ real conditions such as industry structure, enterprise’s geographic distribution and quantity, sector character. Meanwhile, government will encourage the development and spread of domestic alternative equipments and alternative products.
Table 1. Control target for CFC-11 consumption in Foam Sector   (Unit: ton)
	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Restrictive target for National CFC-11 Consumption 
	17200
	15500
	13100
	10400
	7700
	4130
	3800
	300
	0

	Restrictive target for CFC-11 consumption in Foam Sector
	14143
	13830
	11666
	9646
	7146
	3821
	3553
	102
	0

	Annual Phase-out target in Foam Sector
	2000
	2500
	2500
	2500
	600
	551
	0
	0
	0


The measures for the phaseout include strict CFC-11 export and import control in state level, and the general goal will be achieved through series of annual plan. The primary mechanism includes introducing market competitive mechanism to encourage the enterprises to phase out CFC as possible as early by inviting public bidding; providing help for the enterprises’ elimination activity by technology support system; providing some fund for the small enterprises by ‘Voucher System’; promoting and ensuring the phaseout of CFC-11 consumption by utilizing policy system, especially to the enterprises that does not meet compensation qualification.

At present, alternative technologies used widely in rigid PU foam in China include Cyclopentane method, total water foaming method and HCFC-141b method. Because Cyclopentane is flammable and is dangerous in operation, while total water foaming technology needs much more alternation in foaming equipment and material formula, however, HCFC-141b foaming technology is relatively more mature, and its equipment alternation is more simple, therefore, HCFC-141b foam technology is selected when considering IOC management. It is noticeable, however, that the use of HCFC-141b would possibly be restrained as the pace of the elimination of the second category ODS is accelerated. As a result, encouraging the blended material supplier’s development and progress in technology by utilizing the IOC concentratively can not only favor the achievement of present target, but also can establish foundation for the spread use of non-ODS alternatives in the future. 

2  Components of IOC

2.1 Difference in chemicals’ price

In the primary stage of ODS phaseout action, the compensation for the price difference between HCFC-141b and CFC-11 occupied a great proportion of IOC fund. Prices listed in Table 2 are chemicals’ prices (Calculate in US$) in 1999 when the Sector Plan was prepared. The table shows that the price of HCFC-141b is higher than that of CFC-11 in about RMB 3000/ton, and the multi-hydroxyl compounds of HCFC-141b is much higher than that of CFC-11. High price and shortcoming in performance hampered the enterprises to adapt alternative technology.
Table 2. Chemicals’ prices adopted by Sector Plan

	Foamer (US$/kg)

	
	CFC-11
	HCFC-141b
	C-cyclopentane
	LCD
	MCl

	Price
	1.27
	1.63
	1.00
	0.15
	0.85

	Multi-hydroxyl compounds and other chemicals (US$/kg)

	
	CFC polyol
	HCFC polyol
	Cyclopentane polyol
	Water foaming, integral skin foam

	Multi-hydroxyl compounds
	1.33
	2.00
	1.70
	2.10 (before alteration)
	2.40 (after alteration)

	MDI
	1.43
	1.43
	1.43
	1.70
	1.70


The market price of chemicals varied greatly while the phaseout action is ongoing further, especially after related policy is implemented. On the one hand, the quota system is carrying out on CFC production and limits the supply of CFC from upstream (Figure 1); on the other hand, the implementation of Single Projects and Umbrella Projects reduced the use of CFC step by step, and this have promoted the phaseout of consumption of CFC. (Figure 2).
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Figure 1. Trend of CFC’s Output Controlled in China
In addition, a lot of price information about related chemicals used in production process is obtained through questionnaire and site survey with hundreds of enterprises. The result is showed in Figure 3.
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Figure 2. Consumption and production trend of China’s PU foam sector in recent years
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Figure 3. Change trend of CFC-11’s annual mean price
From the Figure 3, it is clear that the CFC’s price is higher and higher in recent years. In 2002, most of the enterprises purchased CFC-11 at the price of more than 14,000 RMB/T, and the trend of rise in price will continue. Meanwhile, some of the enterprises has utilized HCFC-141b partly as blowing reagent since 2001, and the price of HCFC-141b is between 14,000 and 16,000 RMB/T in 2001, while in 2002, the price dropped to 12,500-14,500 RMB/T or even lower than this. The prices between different places at same time have difference yet because of the influence caused by geographic location , however, the trend that the price of CFC-11 is raising and that of HCFC-141b is dropping gradually is observed.
2.2 Market Supply condition of alternative in China

A great progress has been made in development and production of alternatives in China, this establish foundation for the phaseout of CFC’s consumption. In the field of blowing reagent production, Zhejiang Sanhuan Chemical Ltd., Hangzhou Fushite Chemical Ltd., Changshu 3F Fluorochemistry Ltd. and Jiangsu Meilan Electric and Chemical Company began to produce HCFC-141b in the early of 1990s, and the general production capability is about 17,000 ton. Besides meeting domestic demand, there is great part of export. Jilin Meilong Cyclopentane Chemical Ltd. is a special enterprises producing and selling Cyclopentane, which extracts and separates the materials from the byproduct of Jilin Chemical Ltd. and other company, and its production capability is 6,000 to 10,000 ton/year. Dongfang Chemical Plant of Beijing Chemical Group Ltd. produce Cyclopentane and Blending of Cyclopentane and iso-pentane since 1996, and its production capability is 10,000 ton Cyclopentane and 10,000 ton iso-pentane each year. In the field of supply of non-CFC blended materials, Jinling Bayer co., Shanghai Minhang co., Daoer Chemistry co., Guangzhou Tao’s co., Shaoxing Hengfeng co., Northeast University Group co., Guangzhou Shunde Rongwei co. and Zhengzhou Xinghai are all able to produce and supply plenty of alternative blended materials.

In additional, Yantai Wanhua Blending Materials Center and Langfang Lihua Blending Materials Center founded during the implementation of Umbrella Projects would supply alternative blended materials for the PU rigid foam enterprises and contribute to the phaseout action. The designed production capabilities of the two Blending Materials Centers are both 6,000 ton/year.

2.3 Components of IOC
On the base of the present market price, the price of HCFC-141b is almost equal to that or a little lower than that of CFC-11, thus price difference of two blowing reagent is no longer the major part of IOC fund. However, in HCFC-141b system, there are still some defects in performance and some technology, which increase the requirement of other materials, as well as technical input, including:
a．Because the boiling point of HCFC-141b is much higher, system requires polyether with higher reactive activity in early stage. In addition, HCFC-141b has swelling effect to polyaminoesters, which results in depress in pressure-resistance of rigid foam plastic and worse in size stability. To overcome these defects, the material system using HCFC-141b as blowing reagent must be ameliorated. Polyol’s function radicel number should be increased in order to increase the number of crosslink point of foam molecule and to enhance the net structure, for example, use polyethers such as aromatic amine as originating reagent. The price of originating reagent has great effect on the cost of polyols production; therefore, the price of polyether used in HCFC-141b system is much higher than that of CFC-11 system.
b．Another method, used widely in China, to strengthen the pressure-resistance of HCFC-141b is to improve the density of foam. Obviously, this method needs more raw materials when foaming, and as a result, the production cost will be increased. The volume of foam will reduce 2～7 m3 per ton blended material according to the variation of surrounding conditions such as temperature. Even the price of foam is considered as 700 RMB/m3, cost difference between HCFC-141b system and CFC-11 system is about 2,000～4,000 RMB/ton blended material.
c．Because the polarity of HCFC-141b is much stronger, it has strong dissolving ability to the foam material including silicone oil used as surface-active agent. So it has some inhibiting effect to the surface-active agent, and the nucleating effect of surface-active agent should be improved and thus the cost will rise.
d．The change of polyether and blowing reagent in HCFC-141b system requires special catalyzer adapting to new system in order to match the performance and guarantee the production quality. The price of special catalyzer is also higher than that of the former catalyzer.
From several points above, we can draw a conclusion: the price of HCFC-141b system is much higher than that of CFC-11 system because of the following reasons: high price of polyether used in HCFC-141b system, special catalyzer and silicone oil needed in the system, low foaming efficiency. Prices of all related items calculated based on simplified calculating method are provided here. According to the price, IOC fund is estimated.

Prices of corresponding chemicals related to IOC calculation are listed in Table 3 in the Sector Plan for phaseout of CFC-11 formulated in 1999. The result indicates that increase operation cost of rigid foam product’s raw materials is about US$ 0.31/kg, and that is about 2500 RMB/ton, and this did not include the cost difference in production ratio.

Table 3. Calculation of IOC for Sector Plan

	Before substitution (CFC-11foaming）
	After substitution（HCFC-141b foaming）

	Raw materials
	Proportion
	Unit price

 ($/kg)
	Proportion price ($/kg)
	Raw materials
	Proportion
	Unit price

($/kg)
	Proportion price ($/kg)

	Polyether
	100
	1.33
	0.50
	Polyether
	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

	Price of foam product’s raw materials ($/kg)
	1.37
	Price of foam product’s raw materials ($/kg)
	1.68

	Additional cost of foam product’s raw materials ($/kg)
	0.31


In 2002, calculated on the base of present chemicals’ price, the increase operation cost of rigid foam product’s raw materials is about US$ 0.08/kg, and that is about 700 RMB/ton (Table 4). Based on this, the effective value of fund in the two Reorganization Projects is US$ 4.4/kgODS.

Table 4. Calculation of IOC in 2002

	Before substitution (CFC-11foaming)
	After substitution（HCFC-141b foaming）

	Raw materials
	Proportion
	Unit price

 ($/kg)
	Proportion price ($/kg)
	Raw materials
	Proportion
	Unit price

 ($/kg)
	Proportion price ($/kg)

	Polyether
	100
	1.30
	0.49
	Polyether
	100
	1.49
	0.55

	CFC-11
	33
	1.34
	0.17
	HCFC-141b
	22
	1.39
	0.11

	MDI
	133
	1.45
	0.73
	MDI
	147
	1.45
	0.79

	Price of foam product’s raw materials ($/kg)
	1.38
	Price of foam product’s raw materials ($/kg)
	1.46

	Additional cost of foam product’s raw materials ($/kg)
	0.08


3  Review on the compensation mode in Single Projects and Umbrella Projects

3.1 Single Projects

The MLF’s executive committee has approved 110 Single Projects of PU Foam Sector in China until August 2000. These projects include 113 enterprises, and their phase-out target is 5,260 ton ODS. In the Single Projects, Implementation Agent gives enterprises IOC directly, and will supervise their phaseout action of CFC. This mode may be easy to operate, reduce the management cost and save the fund. The fund will be used most efficiently if it can be carried out actually. The self-determination of enterprises may help them to select available supplier by their ability and requirement, or develop alternative blended materials by themselves, or purchasing blended materials with maximal ‘cost performance ratio’.

During the Implementation of Single Projects, however, there is some shortage of this mode to be found. It is focused that the final purpose of fund cannot be controlled, for the quantity of enterprises is very large and there is no enough intendance. The self-determination of enterprises is so large that some of them used the IOC fund for other purposes in some nonstandard enterprises. Even the fund was used to purchase blended materials, once the fund is to the end, and the enterprises still have not ability to blend materials, the risk of reusing CFC-11 is still exist by the effect of market supply and price. The other problem is that, the enterprises blended materials by themselves and lacked technical support, so there is some shortcoming in the quality of products. Either the heat-conducting property does not meet the demand, or the intensity is not enough, and this may cause the depletion of resource and other problems.

As mentioned above, on the base of extensive survey and opinion of experts and enterprises, Ii is agreed that IOC should not be pay directly to the enterprises in the implementation of Sector Plan.
3.2 Umbrella Projects

The measure in Umbrella Projects is to found Blending Materials Center by collecting the project enterprises’ IOC. Its target is to ensure IOC to be utilized efficiently, to foster blended materials market of China and accelerate the use of alternative. After founded, the Blending Materials Centers supply the downstream enterprises HCFC-141b blended material, which is not expensive than CFC-11 blended material in the market. The downstream enterprises should get the compensation based on the principle ‘Pay for who bought and do not pay for who did not buy’, and this will make the IOC utilized efficiently. It accelerates the related research and technology progress of alternative blended materials while achieving the target to phase out CFC. Until now, Shandong Yantai Wanhua Blending Materials Center and Hebei Langfang Lihua Blending Materials Center based on PU-1 and PU-2 Umbrella Projects are both ongoing. They cover 57 downstream enterprisestotally.

During the implementation of these Umbrella Projects, a ‘Sale Company’ was introduced by competitivebidding. This company is seemed as the bridge between Blending Materials Centers and downstream enterprises, and it takes charge of the compensation of IOC. Meijing Trade Ltd. in Langfang Development Zone became the ‘Sale Company’ of these two Umbrella Projects. It takes charge of purchasing HCFC-141b blended material from the two Blending Materials Center, and then sells to the downstream enterprises in a price not higher than CFC-11 blended material in the market. The downstream enterprises get the compensation of IOC in course of purchasing blended material and the ‘Sale Company’ gets the compensation according its sale volume.

During the progress of phaseout of ODS in China, Umbrella Projects are developed on the base of Single Projects’ experience, so they are more considerate and feasible than Single Projects. Firstly, it is favorable to use the fund efficiently, fits in with the character of so many enterprises in China and strengthens the intendance and restriction of fund. Secondly, it may store technology for the further phasing out of ODS, i.e. secondary phasing out of HCFC-141b. In addition, during the implementation of Sector Plan, the little enterprises would get the compensation for their phaseout of CFC by “Voucher System”, and the enterprises that is unqualified for MLF may finish phaseout of CFC by purchasing non-CFC blended material. It is necessary to help and accelerate these enterprises’ phasing out from the supplier by founding Blending Materials Centers.

After being put into production, the output of the two Blending Materials Centers may meet the requirement of all downstream enterprises in Umbrella Projects, but the quality or applicability of their products may have difference with that of foreign capital enterprises or joint investment enterprises. The downstream enterprises may face a choice: to purchase the products of Blending Materials Centers, or the products of other enterprises, especially for the downstream enterprises that are far away from the Blending Materials Center, which should consider the cost of transportation and maybe select the products of other enterprises. In this condition, the Blending Materials Centers need make progress in technology and improve the quality of blended materials, increase the category of blended materials, strengthen their competitive power and perfect the after service; on the other hand, the ‘Sale Company’ has responsibility to extend and sell more products of Blending Materials Center, or help the downstream enterprises look for available source of blended materials.

There is Research and Development Center in each Blending Materials Center, and they have advanced instruments and equipment, however, they lack for related person with high research ability. And another problem is absenting of fund on development and research and they need more source of outlay.

3.3 About Founding New Blending Materials Center

Except the two Blending Materials Centers in Umbrella Projects, there are still other more than ten large enterprises in China, which have ability to produce alternative blended materials. The quantity of suppliers has been saturation, and most of them distributed in the East of China where there are lots of foam enterprises. It is thought that the ‘efficient supply radius’ of blended materials suppliers is about 800 km, and if the distance between the enterprises and the supplier is out of this range, maybe the supplier will have no profit, or they have to raise the price. The ‘efficient supply radii’ of these manufacturers cover most of the foam enterprises and there is much market potential to the two Blending Materials Centers. Therefore, considering both the geographical location and the productive capacity of blended materials, the production of blended materials in China will basically meet the demand of the sector and founding new Blending Materials Center is unnecessary.

4  Proposals on the compensation mode of IOC in implement of Sector Plan

The principle on the compensation method of IOC fund should be: (1) Ensure the IOC is really used to compensate the phaseout of enterprises effectively; (2) Ensure the natural and stable development of Foam Sector at the same time of implementation of phaseout plan; (3) To improve the technology capability of the sector, IOC fund should sustain the research and development of alternative technology and the technical assistance for the enterprises.

It is mentioned definitely in the Sector Plan for phaseout of CFC-11 to ensure the Sector Plan implemented successfully, the phase-out mode for large, medium and little enterprises should be different. During the prophase of implementing the Sector Plan, most phaseout actions for large enterprises should be carried out by competitive tendering; based on geographical location or character of the sector, reorganizing or annexing in the sector should be encouraged.. During the anaphase of implementing the Sector Plan, with the development of Blending Materials Centers and reorganization enterprises, “Voucher System ”should be implemented to supply some little enterprises equipment assistance, technical consultation, and priority technical selection and design service. In the Industrial Reorganization Projects, on the premise of ensuring the production capability before, the enterprises need purchase new equipment and rebuild the establishment to unite and alternate the product line, so the ratio of ICC should be more in the general increase cost, and the IOC occupy about 30 percent of the general increase cost; and during the “Voucher System” of little enterprises, the ratio of IOC should be more than 50 percent, for they will hardly purchase new equipment and the increase cost is mainly used in purchasing alternative materials. On the base of this suppose, there is about US$ 10 million to be IOC in the fund for the approved Sector Plan .

4.1 The enterprises to be reorganized
According to the policy that “the government encourage the regional phase-out project and support it firstly, which is favorable to annex and reorganization in the sector, and accelerate the phase-out CFC actions”, the Reorganization Mode is supported firstly for the enterprises to phaseout CFC. Until now, there are 3 reorganization projects of PU Rigid Foam and 3 reorganization projects of PU Flexible Foam approved. The 3 reorganization projects of PU Rigid Foam are respectively Project of phase-out CFC-11 in Lanzhou Huayu Chuangxin Science and Technology Ltd. and other 18 enterprises, Project covering Zhejiang Chunhui Ltd. and other 30 enterprises, and Project covering Shaoxing Weike PU Ltd. and other 4 enterprises. According to these 3 projects, phaseout action by reorganization overcome the problem of eenterprises’ separation and hardly to supervise, and it may ensure the utilization benefit of fund, improve the activity of enterprises, and ensure the favoring implementation of the phase-out actions; for the development of the sector, it may optimize the resource distribution, adjust the structure of the sector and improve the competitive power of the enterprises in Market Economy; collecting the limited fund to support the enterprises with strong anti-risk ability, and rebuilding the equipment of enterprises based on the requirement of MLF, it may improve the enthusiasm of enterprises to phase-out, and is favorable to the accomplishment of phase-out in the whole sector successfully.

To the enterprises to be reorganized, the IOC compensation method will be different based on their selection. As a whole, the principle of ‘Compensate who purchase materials and not compensate who do not purchase materials’ should be followed.

(1) If the enterprises need to purchase blended materials after reorganization, the DIA will take charge of supervising their purchasing alternative blended materials, and pay the enterprises IOC fund according to the purchasing quantity and IOC compensation price decided. Because implementing reorganization, the size of the enterprises is larger and the amount of enterprise is decreased, e.g. in the 3 projects approved, the number of the enterprises is decreased from 55 to 3, the difficulty of supervising and the cost of management are both reduced. It is feasible for the DIA to manage the IOC directly.

(2) If the enterprises are able to blend the materials by itself after reorganization, the IOC may be used in the purchasing of materials to produce alternative blended materials. It may apply for DIA with related invoice, and DIA pay it in the range of its IOC limitation. When the technology of the enterprises blending materials become more and more mature, it may be accepted to be appointed blended material suppliers, and contribute to the implementation of “Voucher System”.

It should be pointed out that, the enterprises after reorganization are usually large in size and have advantage in management, fund and technology, so it should play great role in optimizing the sector’s structure, improving the quality of the products and accelerating the development of the sector, and play great role in ensuring the accomplishment of the sector plan for phaseout of CFC.

4.2 The enterprises to implement Voucher System

The enterprises that would not join the Reorganization System for any reason may get compensation by the Voucher System. There are plenty of little enterprises in PU Rigid Foam Sector, whose technology is very lacking, and need purchase alternative blended materials to phaseout CFC.

The Voucher System is a new manage method of compensation fund for the reason of numerous enterprises and hard to manage. Based on amount of CFC’s consumption, the enterprises may get some vouchers with a certain par value. The voucher may replace part of the cost in a certain ratio when purchasing alternative materials. Implementation of Voucher System may effectively actualize the principle of ‘Pay for who purchase and do not pay for who do not purchase’, and ensure the enterprises actually use the fund in purchasing alternative blended material. Because this system is more complex than reorganization, we recommend that Voucher System should be introduced 3 to 4 years after the beginning of Sector Plan.

Cooperating with the implementation of Voucher System, one step is to select some suppliers of blended materials as appointed blended material suppliers by competitive bidding. The Blending Materials Centers of Umbrella Projects and the enterprises with ability to blending in Reorganization Systems should be included naturally. The element in selecting suppliers should include category, price of the products and the position. The enterprises may freely select supplier to purchase blended material in all of these suppliers, and the suppliers exchange the compensation of fund with the vouchers received. The other step is to set up some agents on the base of region. The agents should be managed by the DIA and take charge in verifying the CFC’s consumption of enterprises, handing out the vouchers and paying the suppliers.

Implementation of Voucher System will lead the little enterprises to use alternative blended materials, and then increase the application of alternatives. It will also ensure the using of IOC fund in reason, and make it easy to manage the little enterprises, finally, ensure the completion of phase-out successfully.

4.3 Improving the alternative technology of the sector by using IOC

The final target of Sector Plan is to phase-out CFC completely; ensure the normal development of the sector and meet the demand of the development of National Economy. It is a problem to be solved urgently that how to use the IOC not only to phase-out CFC, but also to accelerate the development and improving constantly of alternative blended materials in Foam Sector. It is a helpful attempt to found Blending Materials Centers in the Umbrella Projects. More support should be given to the Blending Materials Centers during the implementation of the Sector Plan. The agility of the fund in Sector Mechanism should be utilized to support the development and research of alternative blended materials, to get more products with better performance. At the same time, the Blending Materials Centers should supply technical assistance for the phasing-out action of the sector with technical service and information exchange. By all of these, they will perfect themselves and contribute to the development of the whole sector.
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Sheet1

																		省份		CFC		1999价格		2000价格		2001价格		2002价格		MDI		1999价格		2000价格		2001价格		2002价格		聚醚		1999价格		2000价格		2001价格		2002价格

		1996		1997		1998		1999		2000		2001		2002				北京				8400		7840		10080		11200				15000		15000		13000		13000				8500		7200		7800		7800

		1.2457		1.7192		2.2155		1.9162		1.7524		1.7318		1.4000				广东														12800		12800		12800		12800

																		广东

		576.8		685.7		695.2		710										广东				11986		12236		12854		14116

		22.9907605634		27.3314225352		27.710084507		28.3		30		32.5		33.6				河北										14700										13500										9500

																		河南				14000		8000		12000		14600				14500		13000		12500		13800				9000		8800		8000		7200

																		河南				14000		14000		14000		14000				13500		13500		14000		14000

																		黑龙江				9500		12500		12600		14000				14000		14000		13800		13000				8000		9000		7500		6800

																		黑龙江				13700		13500		12800		14800				13600		13600		13000		12500				9100		9000		8500		8000

																		黑龙江				12470		11280		10940		13500				12730		12307		11020		10700				7610		8205		6960		6870

																		湖南				11500		11600		11600		12000				13400		12900		12500		12200				11000		10000		9800		8800

																		江苏				8186		11553		12133		13052				13226		13811		13108		11752

																		江苏				7000		9800		12000		13500				15500		14500		14800		14000

																		江苏

																		江苏				11500		11500		12800		13500				13000		12500		12200		12500				8000		7500		7500		7400

																		江苏				14000		13500		13500		13500

																		江苏				11600		13700		14000		14000				13600		13500		12500		12500				9000		8500		8500		8000

																		辽宁				12500		11000		11500		15500				12500		12500		13000		12000				13000		13500		13000		11000

																		辽宁				15000		14000		13500		14500				14800		14500		14600		13700				11000		10000		8200		8000

																		辽宁				8500		12500		13500		15000				14000		14300		12800		12500				9000		8700		8500		7900

																		山东				15000		13000		12000		12000				17500		12600		12000		12000				8000		8000		7000		7500

																		山东

																		山东				14000		14000		14000		14000				14000		14000		14000		13000				8000		8000		8000		7500

																		山东				8500		7500		12500		14000				13700		14500		14000		13600				7600		7800		7900		8000

																		山东

																		山东														13000		13500		13500		12800

																		山东				12000		12500		12000		14000				13000		12500		13000		12800				8500		9000		8600		7500

																		山东				13500		13500		13500		14800				13800		14000		14200		13500				9800		8600		9000		8500

																		山东				7400		15000		13000		13500				13500		14500		14100		12000				9600		9500		9600		8800

																		山东				12100		11500		13500		15500				13200		12500		12000		12800				7600		8600		9200		8000

																		山东														13200		13500		13200		13000

																		山东

																		山东				12500		12500		12000		11600				12500		12800		12700		12800				11500		11500		11500		11500

																		山东				11800		12800		13500		15000				14000		13500		13500		12800				12000		11800		11000		11000

																		山东				10670		11240		11641		11340

																		山东						13000		14000		15000						12000		12800		13000

																		山东

																		山东				14000		13200		13500		13300				14000		13800		14000		14000				10500		10800		11000		10700

																		山西				9230.8		9230.8		9230.8		9230.8				11794.8		12478.63		12051.28		10085.47				7777.78		7777.78		8974.36		7264.95

																		陕西				12500										16000

																		陕西				10000		10050		10050		10010				14500		13800		13500		13000				9500		9800		9600		9500

																		陕西				11500		12000		12000		14500				14500		14500		14500		14500				15000		15000		14000		14000

																		上海

																		上海				11000		12600		12800		14000				13500		14200		13500		12000				10600		10800		11000		10800

																		四川				13000		13000		13200		13500				13500		13700		13200		13000				8500		8500		8500		8600

																		新疆				12000		11000		10000						15000		14500		13500		12800				12000		10000		9000		9000

																		浙江				14533		11666		11435		12722				14481		12394		11783		10537				14694		11823		11855		11589

																		浙江

																		浙江				7711		10089.9		10694.55		11270				11233		11818		11070		9869				7284.6		7440.9		6977.9		6195.44

																		浙江				9652		9714		11423						13667		13814		13687
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Sheet2

		省份		CFC		1999价格		2000价格		2001价格		2002价格										省份

		北京				8400		7840		10080		11200										北京

						1999		2000		2001		2002

		广东				11986		12236		12854		14116		1.1986		1.2236		1.2854		1.4116		广东

														0

		黑龙江				9500		12500		12600		14000		0.95								黑龙江

		黑龙江				13700		13500		12800		14800		1.37								黑龙江

		黑龙江				12470		11280		10940		13500		1.247								黑龙江

		辽宁				12500		11000		11500		15500		1.25								辽宁

		辽宁				8500		12500		13500		15000		0.85								辽宁

						11334		12156		12268		14560		1.1334		1.2156		1.2268		1.456

		江苏				8186		11553		12133		13052		0.8186								江苏

		江苏				7000		9800		12000		13500		0.7								江苏

		江苏				11500		11500		12800		13500		1.15								江苏

		江苏				14000		13500		13500		13500		1.4								江苏

		江苏				11600		13700		14000		14000		1.16								江苏

						10457.2		12010.6		12886.6		13510.4		1.04572

		山东				8500		7500		12500		14000		0.85								山东

		山东				12000		12500		12000		14000		1.2								山东

		山东				13500		13500		13500		14800		1.35								山东

		山东				12100		11500		13500		15500		1.21								山东

		山东				11800		12800		13500		15000		1.18								山东

		山东				10670		11240		11641		11340		1.067								山东

		山东				12000		13000		14000		15000		1.2								山东

						11510		11720		12948.7142857143		14234.2857142857		1.151		1.172		1.2948714286		1.4234285714

		陕西				11500		12000		12500		14500		1.15		1.2		1.25		1.45		陕西

														0

		四川				13000		13000		13200		13500		1.3		1.3		1.32		1.35		四川

														0		2250.0566666667		2407.0783333333		2550.7733333333		江浙

		上海				11000		12600		12800		14000		1.1								上海

														0

		浙江				10533		11666		11435		12722		1.0533								浙江

		浙江				9711		10089.9		10694.55		11270		0.9711								浙江

		浙江				9652		9714		11423		12000		0.9652								浙江

						29896		31469.9		33552.55		35992		2.9896

						9965.3333333333		10489.9666666667		11184.1833333333		11997.3333333333		0.9965333333

						10457.2		12010.6		12886.6		13510.4		1.04572

						10211.2666666667		11250.2833333333		12035.3916666667		12753.8666666667		1.0211266667		1.1250283333		1.2035391667		1.2753866667
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		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010

		4		3.65		3.3		3		2.55		1.85		1.35		0.95		0.75		0.3		0
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Sheet1


			13-9 按行业分全部国有及规模以上非国有工业企业主要经济效益指标 (1998年)


			单位: 亿元


						工业增加值率			总资产贡献率			资产负债率			流动资产周转			工业成本			全员劳动生产率			产品销售率


			行 业			(％)			(％)			(％)			次数 (次/年)			费用利润率(％)			(元/人.年)			(％)


			全 国 总 计			28.67			7.12			63.74			1.41			2.35			31346.86			96.52


			按轻重工业分


			轻工业			26.56			8.64			64.84			1.57			2.25			31385.58			95.78


			重工业			30.26			6.37			63.20			1.32			2.41			31321.33			97.08


			按行业分


			煤炭采选业			46.29			4.11			62.94			0.99			-0.35			12958.24			96.23


			石油和天然气开采业			66.05			12.46			52.22			1.60			9.69			104278.32			99.60


			黑色金属矿采选业			35.93			5.20			49.36			1.14			2.84			18352.98			96.88


			有色金属矿采选业			32.82			7.84			62.77			1.80			5.55			20163.23			97.08


			非金属矿采选业			33.74			6.97			60.56			1.34			2.62			17564.99			96.88


			木材及竹材采运业			51.07			4.44			67.72			0.81			0.16			8498.25			96.39


			食品加工业			19.38			4.37			75.65			2.06			-0.89			33991.64			95.38


			食品制造业			26.77			6.39			65.13			1.67			0.82			31687.07			96.04


			饮料制造业			34.41			12.49			61.73			1.41			5.21			47212.44			96.58


			烟草加工业			64.46			46.57			50.81			1.53			16.66			303736.45			98.39


			纺织业			23.25			4.33			75.68			1.44			-0.83			17599.93			95.09


			服装及其他纤维制品制造			23.88			7.43			60.04			1.98			2.41			22763.00			96.13


			皮革毛皮羽绒及其制品业			22.92			7.10			68.63			1.95			2.00			24602.40			95.51


			木材加工及竹藤棕草制品业			22.87			5.97			69.52			1.65			0.43			22398.92			95.12


			家具制造业			26.01			8.57			62.87			1.75			3.87			30586.68			95.80


			造纸及纸制品业			25.64			6.15			67.15			1.42			1.79			24656.95			95.96


			印刷业记录媒介的复制			33.58			9.00			57.61			1.49			6.10			27104.69			96.52


			文教体育用品制造业			25.55			7.46			54.42			1.64			3.86			22973.01			96.45


			石油加工及炼焦业			22.69			9.67			61.24			2.24			0.28			67787.83			98.92


			化学原料及制品制造业			23.84			5.65			67.11			1.45			0.97			28267.42			95.97


			医药制造业			31.54			9.60			62.23			1.14			6.51			41730.87			94.10


			化学纤维制造业			22.34			4.54			63.68			1.39			0.22			38359.37			96.33


			橡胶制品业			26.53			8.15			67.79			1.36			2.16			26315.88			95.99


			塑料制品业			23.65			6.85			61.81			1.69			2.88			32111.40			95.09


			非金属矿物制品业			28.37			5.00			67.77			1.32			-0.41			19966.56			95.36


			黑色金属冶炼及压延加工业			25.31			4.53			58.88			1.30			0.78			32909.21			97.79


			有色金属冶炼及压延加工业			20.40			4.92			67.85			1.53			-0.77			29587.70			96.95


			金属制品业			23.45			6.46			66.89			1.58			1.78			28685.07			95.29


			普通机械制造业			27.02			5.45			64.81			0.99			1.58			20494.57			95.85


			专用设备制造业			25.28			5.10			66.16			1.04			1.16			19255.32			95.80


			交通运输设备制造业			25.65			6.31			64.81			1.13			2.27			32006.39			97.53


			电气机械及器材制造业			24.24			7.01			64.95			1.29			2.68			36788.89			96.19


			电子及通信设备制造业			22.91			8.09			62.88			1.49			5.00			60436.75			96.42


			仪器仪表文化办公用机械			24.32			5.13			63.44			1.34			1.35			26179.42			97.90


			电力蒸汽热水生产供应业			51.85			7.78			61.21			1.50			7.06			87120.88			99.18


			煤气的生产和供应业			13.68			0.48			47.33			1.04			-3.50			8574.58			100.71


			自来水的生产和供应业			45.93			3.70			37.19			1.06			6.80			29644.44			97.72
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			年份 地区			塑 料


						(万吨)


			1980			898.0			89.8


			1985			1234.0			123.4
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			13-9 按行业分全部国有及规模以上非国有工业企业主要经济效益指标 (1998年)


			单位: 亿元


						工业增加值率			总资产贡献率			资产负债率			流动资产周转			工业成本			全员劳动生产率			产品销售率


			行 业			(％)			(％)			(％)			次数 (次/年)			费用利润率(％)			(元/人.年)			(％)


			全 国 总 计			28.67			7.12			63.74			1.41			2.35			31346.86			96.52


			按轻重工业分


			轻工业			26.56			8.64			64.84			1.57			2.25			31385.58			95.78


			重工业			30.26			6.37			63.20			1.32			2.41			31321.33			97.08


			按行业分


			煤炭采选业			46.29			4.11			62.94			0.99			-0.35			12958.24			96.23


			石油和天然气开采业			66.05			12.46			52.22			1.60			9.69			104278.32			99.60


			黑色金属矿采选业			35.93			5.20			49.36			1.14			2.84			18352.98			96.88


			有色金属矿采选业			32.82			7.84			62.77			1.80			5.55			20163.23			97.08


			非金属矿采选业			33.74			6.97			60.56			1.34			2.62			17564.99			96.88


			木材及竹材采运业			51.07			4.44			67.72			0.81			0.16			8498.25			96.39


			食品加工业			19.38			4.37			75.65			2.06			-0.89			33991.64			95.38


			食品制造业			26.77			6.39			65.13			1.67			0.82			31687.07			96.04


			饮料制造业			34.41			12.49			61.73			1.41			5.21			47212.44			96.58


			烟草加工业			64.46			46.57			50.81			1.53			16.66			303736.45			98.39


			纺织业			23.25			4.33			75.68			1.44			-0.83			17599.93			95.09


			服装及其他纤维制品制造			23.88			7.43			60.04			1.98			2.41			22763.00			96.13


			皮革毛皮羽绒及其制品业			22.92			7.10			68.63			1.95			2.00			24602.40			95.51


			木材加工及竹藤棕草制品业			22.87			5.97			69.52			1.65			0.43			22398.92			95.12


			家具制造业			26.01			8.57			62.87			1.75			3.87			30586.68			95.80


			造纸及纸制品业			25.64			6.15			67.15			1.42			1.79			24656.95			95.96


			印刷业记录媒介的复制			33.58			9.00			57.61			1.49			6.10			27104.69			96.52


			文教体育用品制造业			25.55			7.46			54.42			1.64			3.86			22973.01			96.45


			石油加工及炼焦业			22.69			9.67			61.24			2.24			0.28			67787.83			98.92


			化学原料及制品制造业			23.84			5.65			67.11			1.45			0.97			28267.42			95.97


			医药制造业			31.54			9.60			62.23			1.14			6.51			41730.87			94.10


			化学纤维制造业			22.34			4.54			63.68			1.39			0.22			38359.37			96.33


			橡胶制品业			26.53			8.15			67.79			1.36			2.16			26315.88			95.99


			塑料制品业			23.65			6.85			61.81			1.69			2.88			32111.40			95.09


			非金属矿物制品业			28.37			5.00			67.77			1.32			-0.41			19966.56			95.36


			黑色金属冶炼及压延加工业			25.31			4.53			58.88			1.30			0.78			32909.21			97.79


			有色金属冶炼及压延加工业			20.40			4.92			67.85			1.53			-0.77			29587.70			96.95


			金属制品业			23.45			6.46			66.89			1.58			1.78			28685.07			95.29


			普通机械制造业			27.02			5.45			64.81			0.99			1.58			20494.57			95.85


			专用设备制造业			25.28			5.10			66.16			1.04			1.16			19255.32			95.80


			交通运输设备制造业			25.65			6.31			64.81			1.13			2.27			32006.39			97.53


			电气机械及器材制造业			24.24			7.01			64.95			1.29			2.68			36788.89			96.19


			电子及通信设备制造业			22.91			8.09			62.88			1.49			5.00			60436.75			96.42


			仪器仪表文化办公用机械			24.32			5.13			63.44			1.34			1.35			26179.42			97.90


			电力蒸汽热水生产供应业			51.85			7.78			61.21			1.50			7.06			87120.88			99.18


			煤气的生产和供应业			13.68			0.48			47.33			1.04			-3.50			8574.58			100.71


			自来水的生产和供应业			45.93			3.70			37.19			1.06			6.80			29644.44			97.72
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			年份 地区			塑 料


						(万吨)


			1980			898.0			89.8


			1985			1234.0			123.4
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