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1. Introduction 

The United Nations Economic and Social Commission for Asia and the Pacific (ESCAP) 

undertakes a project titled “Strengthening national capacities in developing countries of Asia to 

design policies for improving water and resource use in key industrial sectors”. Being as the 

world plant, China once suffered serious water pollution and took intensive measures to treat 

it. For example, China raised in series the standard for its industries, especially the 

manufacturing industries with potential water pollution impacts. In terms of transformation to 

a service and consumption oriented economy, China’s experience on water policies and 

regulations can help the developing countries to cope with water pollution. ESCAP hopes this 

experience to inform other countries in the region that have a booming manufacturing sector, 

most of them alongside the Belt and Road Initiative corridors, on how to mitigate those water 

pollution impacts. Thus, they invited us to conduct this policy study, including the following 

activities. 

◼ Scoping of an analysis of industrial water pollution in China: the project partner will 

be responsible for scoping the analysis in China on addressing water pollution from industries, 

with a view to identify 3-4 key industries. This will also be framed by the dynamics (policy, 

economic and environmental) observed in the target countries- Cambodia, Laos, Myanmar, 

Vietnam, Pakistan, Indonesia and Bangladesh- on an analysis of the manufacturing industries 

with the highest water pollution impacts, as well as on the policy, environmental and economic 

drivers observed in China to regulate industrial pollution. This scoping will be made on the 

basis of a literature review and support the identification of interviewees for the analysis phase. 

◼ Conduct an analysis in China:  within the frame of the above-mentioned scoping, the 

literature review, the gathering of data and potential interviews with concerned stakeholders 

(central and provincial governments, industries, research institutes, etc.)  the project partner 

will undertake an analysis of Chinese practices on addressing water pollution and limit water 

resource use from selected industries in China and of their environmental impact, including an 

in-depth assessment of best practices, lessons learned from policies that didn’t work and policy 

approaches. 

◼ Organization of a one-day seminar in China, inviting experts in the field, to validate 
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the findings of the analysis.  This will include support from ESCAP staff through constant 

follow-up and a mission to China for the organization and facilitation of the seminar 

 

This report is the outcome of the policy study project. Following the introduction part, 

we present a brief summary on policy review of water pollution prevention and control 

in China in Section 2. In Section 3, we scope an analysis of industrial water pollution 

in China and explain why we take the textile industry and the pulp & paper industry as 

cases studies. Section 4 and 5 describe the two cases studies in more details. Final 

section is policy recommendation and conclusion. 

2. Policy review of water pollution prevention and control in China 

The timeline of the industrial wastewater management in China is as follow. 

 1956, Temporary Hygienic Standards for the Design of Industrial Enterprises (non-

mandatory constraint) 

 1959, Standards for Drinking Water Quality (non-mandatory constraint) 

 1973, the first environmental standard – Tentative Standard for industrial “three 

wastes”1 emission (provide emission standards for industries separately) 

 1979, the first environmental law - Environmental Protection Law of the People's 

Republic of China (for Trial Implementation) 

 1984, the first water-environmental management law - Law on the Prevention and 

Control of Water Pollution (set up the fundamental institution and system) 

 1989, put forward three major principles (Put prevention first, Who pollutes who 

controls, Intensify environmental management), and eight management institutions 

(Environmental Impact Assessment, “Three Synchronizations”2, Pollutant charge 

system, Environmental protection target responsibility system, Quantitative 

assessment of urban environment, Emission permit, Centralized pollution control 

                                                 
1 Three wastes: waste gas, waste water, solid waste 

2 Three Synchronizations: When implementing construction projects, rebuilt projects, extension projects, and other 

engineering construction projects that may cause pollution and destruction to the environment, the pollution 

prevention and treatment facilities, or other environmental protection facilities, must be designed, constructed, and 

implemented simultaneously. 
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system, Set deadline for pollution elimination) 

 1996, revised Law on the Prevention and Control of Water Pollution 

 From controlling point source pollution to controlling non-point pollution and 

river basin management  

 From emphasizing “end-of –pipe” treatment to focusing on source treatment 

and the whole process 

 From concentration control to the concentration and total amount of emission 

control 

 From the decentralized point source control to the combination of centralized 

control and distributed control 

 2008, revised Law on the Prevention and Control of Water Pollution 

 Strengthened the responsibility of local government 

 Strengthened the enforcement power of environmental protection departments 

 Strengthened the punishment for environmental violation 

 2015, Water pollution prevention action plan (hereinafter referred to as the "Water Ten").  

Water Ten was approved the State Council officially in 2015. This is a guide to action in the 

current and future a period of the national water pollution prevention and control work. It 

indicates there will be specific management plans for designated industries (pulp and paper, 

coking, nitrogen production, non-ferrous metals, dyeing, agro-food, pharmacy, leather, 

electroplate, farm chemicals, pesticide) to help these industries transform to green 

manufacturing. Moreover, the government agency will develop a list of technology, products 

and equipment related to water usage that encourages or dissuade by the government to guide 

companies update themselves. 

In all, currently the industrial wastewater management system could be shown in two 

phases as Fig. 1. The first phase is “before-process”, which means the management 

before construction and production. The second phase is “in-process”, which means the 

management during production. 
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Fig. 1 Regulations related to industrial wastewater management 

Figure 1: the industrial wastewater management system in China 

Before building the projects, the enterprises have to do environmental impact 

assessment to get permit. In this phase, the government would also consider whether 

the project is prohibited according to the Instruction on Elimination of Backward 

Capacity 3 . After getting permit, the enterprises have to follow the “Three 

Synchronizations” principle during the building process. Therefore, in this phase, the 

ways of management mainly follow the principle of pollution prevention. 

In the production process, pollution prevention is also considered. The Chinese 

government launched Cleaner Production Promotion Law in 2002 to encourage 

enterprises adopt cleaner technologies, use environmentally friendly materials, and 

produce greener products. Required by this law, enterprises in key industries, e.g. textile 

industry, have to do cleaner production auditing to guide the production process towards 

cleaner production. Accordingly, the national government released Guidance on 

Cleaner Production Technologies in Key Industries almost annually. 

End-of –pipe treatment gets constant attention all the time. Based on Total Emission 

Control, the national government established Environmental Protection Target 

Responsibility System to delegate responsibility. In this system, the national 

government distributed emission permits to local governments. With the Environmental 

Emission Permits System, the local governments allocate permits to enterprises. For 

                                                 
3 Instruction on Elimination of Backward Capacity: If the technology used in the enterprise is pollution-intensive, 

the enterprise would be regarded as backward capacity. The government would force these enterprises to close 

down or improve their technologies. 
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the enterprises, the constraints come not only from the emission permits, but also from 

the emission standards, which reflect the concentration control. The supporting fiscal 

policy includes Permits Trading System and Environmental Tax (before was Discharge 

Fee). 

3. Scoping of an analysis of industrial water pollution in China 

According to the Water Ten, textile industry and pulp and paper industry are included 

in the top 10 heavy-polluted industries. From 2011 to 2015, textile industry and pulp 

and paper industry were 2 of the top 4 industries considering industrial wastewater 

emission and COD emission (Fig. 2-Fig. 5). In addition, considering the annual 

ammonia nitrogen emission, textile industry was one of the leading four industries (Fig. 

6-Fig. 7). 

 

Fig. 2 Annual industrial wastewater emission of key industries (2011-2015) 4 

                                                 
4 Ministry of Environment and Ecology. China Environment Bulletin, 2011-2015 
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Fig. 3 Proportion of industrial wastewater emission of industries (2015) 5 

 

Fig. 4 Annual COD emission of key industries (2011-2015) 6 

                                                 
5 Ministry of Environment and Ecology. China Environment Bulletin, 2011-2015 

6 Ministry of Environment and Ecology. China Environment Bulletin, 2011-2015 
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Fig. 5 Proportion of annual COD emission of industries (2015) 7 

 

Fig. 6 Annual ammonia nitrogen emission of key industries (2011-2015) 

 

Fig. 7 Proportion of annual ammonia nitrogen emission of industries (2015) 8 

                                                 
7 Ministry of Environment and Ecology. China Environment Bulletin, 2011-2015 

8 Ministry of Environment and Ecology. China Environment Bulletin, 2011-2015 
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In addition to environmental impact, compared with other industries in China, the 

export value of textile industry has taken up more than 10% since 2000 (Fig. 9). 

Besides, as a basic raw material industry in China, pulp and paper industry is one 

of the basic industries of China’s national economy. However, pulp and paper industry 

is at the same time a resource-intensive industry with high pollution released. 

According to an online reporti, normally the production of one ton paper requires about 

300-500 m3 of water. Wastewater discharged from pulp and paper industry contains not 

only large amount of raw materials (approximately 20% of raw materials are discharged 

with wastewater), but also contains large amount of chemicals. If effluent from pulp 

and paper industry is discharged without any treatment, great harm would be brought 

to the water environment.  

Therefore, we chose textile industry and pulp and paper industry to do the case 

study in China. 

4. Case study of the textile industry in China 

4.1 Current situation of textile industry in China 

From the economic aspect, textile industry is one of the most important industries 

in China. Considering the export value of textile, China has taken an important role 

from the global view. From 2000 to 2016, the proportion of China in the global export 

value of textile has been approaching 40% (Fig. 8). 
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Fig. 8 Export value of textile: Global, China, and its proportion (2000-2016) 9 

     In comparison with other industries in China, the export value of textile industry 

has taken up more than 10% since 2000 (Fig. 9).  

 

Fig. 9 Export value of China: Whole nation, textile industry, and its proportion (2000-2016) 10 

                                                 
9 China National Textile and Apparel Council (CNTAC). China Textile Industry Development Report, 2000-2017 

10 China National Textile and Apparel Council (CNTAC). China Textile Industry Development Report, 2000-2017 
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However, the economic output comes along with heavy pollution. As mentioned 

above, textile industry is one of the heavy-polluted industries in China. It is water-

intensive and has large emissions. It ranked among the top 4 industries in 2015 

considering the annual emission of wastewater, COD, and ammonia nitrogen. 

The entire producing process is shown in Fig. 10. However, not all enterprises 

include all stages of production. For instance, some enterprises only produce chemical 

fiber or yarn. Therefore, these companies only have fibers manufacturing or yarn 

manufacturing process. 

 

Fig. 10  The entire producing process of textile industry ii 

    The stages where effluent generated are also marked in Fig. 10, including 

pretreatment, dyeing, finishing, coating & laminating, washing. The common features 
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of effluent in textile industry were large amount, high concentration of COD and 

chroma. If the enterprise has production stage of printing, the effluent would contain 

hexavalent chromium. The characteristics of effluent generated in different stages are 

as Table 1. 

Table 1 the characteristics of effluent generated in different stages iii 

Stages of 

production 
Types of effluent Characteristics of effluent 

Pretreatment Desizing wastewater 

Small amount, pH~12 

Starch-based effluent: high COD and 

BOD;  

Polyvinyl alcohol (PVA)-based effluent: 

high COD, low BOD 

Pretreatment Boiling wastewater 

Large amount, strong alkaline, high 

concentration of pollutants, including 

cellulose, fruit acid, wax, oil, alkali, 

surfactant, nitrogen compounds, etc. high 

temperature, high chroma (brown) 

Pretreatment 
Bleaching 

wastewater 

Large amount, low pollution, contains a 

small amount of acetic acid, oxalic acid, 

sodium thiosulfate, etc. 

Pretreatment 
Mercerized 

wastewater 

High alkali content, high BOD, COD, SS 

Dyeing Dyeing wastewater 
Large amount, strong alkaline, high 

chroma, high COD, poor biodegradability 

Printing Printing wastewater 

Large amount, high BOD, COD, high 

concentration of pollutants, including 

sizing agent, dyes, additives 

Finishing Finishing wastewater 
Small amount, contains sizing agent, fiber 

chips, resins, oil agents, etc. 

Washing Printing wastewater 

Large amount, high BOD, COD, high 

concentration of pollutants, including 

sizing agent, dyes, additives 

    There is also one kind of special wastewater called alkali-reducing wastewater. It 

is generated in alkali-reducing process of polyester silk-like fiber. It mainly contains 

terephthalic acid, ethylene glycol and so on, among which terephthalic acid account for 

75%. Alkali-reducing wastewater not only has high pH (generally > 12), but also has 

high concentration of organic matter. The CODcr in the wastewater can reach 90,000 

mg/L. Pollutants contained, such as polymer organic matter and some dyes, are difficult 
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to be biodegraded. This kind of wastewater belongs to high concentration, degradation-

resistant organic wastewater. 

4.2 Policy review of waste water management in textile industry, China 

Chinese government also launched a series of policies for textile industries. From 

the aspect of implementation level of the policy, these policies could be divided into 

three categories, national level, provincial level, and municipal level (Fig. 11).  

 

Fig. 11 The main measures, functions and characteristics of policies in different levels11 

4.2.1 National level 

Table 1 listed national policies related to environmental management in textile 

industry. The involved departments include Ministry of Environmental Protection (used 

to be National Environmental Protection Agency, currently is Ministry of Ecology and 

Environment), National Development and Reform Commission, Ministry of housing 

and urban-rural development, and Ministry of Industry and Information Technology 

(Fig. 12). 

In terms of policy form, there are laws and regulations, standards, evaluation index 

system, and policy. In Table 1, these four categories respectively take up 14%, 57%, 

5%, and 24%. Though there are many kinds of standards, they could be further into 

compulsory standards, directive standards, and group standards, and most of them were 

compulsory.  

                                                 
11 Drawn by the authors. 
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In terms of policy instruments, these policies could be divided into four categories: 

command and control, economic stimulation, supporting, pressure-type. In Table 1, 

these four categories respectively take up 56%, 9%, 26%, and 9%. Although Chinese 

government has attempted various policy instruments, command and control is still the 

most reliable choice. 

One of the most typical command and control measure is emission standard. If the 

factory does not meet it, then it will be fined or forced to do treatment in a limited time, 

even shut down compulsorily. Therefore, emission standard could be regarded as one 

of the most powerful policies The emission standard of water pollutants in textile 

industry has undergone transition once. In 1992, the National Environmental Protection 

Agency launched the emission standards of water pollutants in textile industry for the 

first time. Before, the textile enterprises followed Integrated Wastewater Discharge 

Standard (GB 8978-88). Though the previous standard also has specific requirements 

for textile industry, it was coarse compared with the industry-specific standards. In 2012, 

the Ministry of Environmental Protection launched a series of standards targeting on 

textile industry. There are standards for different subsectors in textile industry, such as 

woolen textile industry, bast and leaf fibres textile industry and reeling industry. This 

revision considered specific pollutants in different subsectors. It was implied that the 

development of environmental management in textile industry was towards fine 

management. 
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Table 2 National policies related to environmental management in textile industry 

Policy level Year Policy maker Name Categories Main content 

National level 1992 

National 

Environmental 

Protection 

Agency 

Discharge standard of water pollutants for dyeing and 

finishing of textile industry (GB 4287-92) 

Compulsory standard, 

Command & Control 

Defined emission limits of 10 

kinds of water pollutants and 

3 emission levels 

National level 

2005 

2011 

2013 

National 

Development and 

Reform 

Commission 

Guidance catalogue for industrial structure adjustment 

Industrial policy, 

Command & Control, 

Economic stimulation 

Defined the encouraged 

industry (advanced 

technology, environmentally 

friendly) and restricted 

industry 

National level 2006 

National 

Development and 

Reform 

Commission 

Cleaner production assessment index system in dyeing 

and printing industry (for trial) 

Evaluation index 

system, Supporting 

Quantitative and qualitative 

indicators for energy and 

resource consumption, 

technology, comprehensive 

utilization, pollutant 

emission, and environmental 

management system 

National level 2006 

National 

Environmental 

Protection 

Agency 

Cleaner production standard-Textile industry (dyeing 

and finishing of cotton) (HJ/T 185-2006) 

Directive standard, 

Supporting 

Cleaner production 

indicators for manufacturing 

techniques and facilities, 

resource utility, product, 

pollutant generation, waste 

reuse and recycling, 

environmental management 



15 

 

Policy level Year Policy maker Name Categories Main content 

National level 2007 

Ministry of 

housing and 

urban-rural 

development 

Code for design of textile industry enterprise (GB 

50426-2007) 

Compulsory standard, 

Command & Control 

Set out the design standard 

for production process 

(location and construction of 

facilities, water standard, 

water recycling) 

National level 2007 

Ministry of 

housing and 

urban-rural 

development 

Code for design of environmental protection facilities 

of textile industry enterprise (GB 50425-2007) 

Compulsory standard, 

Command & Control 

Set out the design standard 

for environmental facilities in 

textile industries 

National level 2007 

National 

Environmental 

Protection 

Agency 

Cleaner production standard-Chemical fibre industry 

(spandex) (HJ/T 359-2007) 

Directive standard, 

supporting 

Cleaner production 

indicators for manufacturing 

techniques and facilities, 

resource utility, product, 

pollutant generation, waste 

reuse and recycling, 

environmental management 

National level 2008 

China national 

textile and 

apparel council 

China social compliance 9000 for textile & apparel 

industry (CSC9000T) 

Group standard, 

Pressure 

Requirements for social 

responsibility management 

system (emloyment contract, 

forced labor, working hours, 

wages and welfare, 

occupational health and 

safety, etc.) 
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Policy level Year Policy maker Name Categories Main content 

National level 2008 

National 

Development and 

Reform 

Commission 

Entry criteria for printing and dyeing industry 

Administrative laws and 

regulations, Command 

& Control 

Requirements for location, 

technology, capacity, 

management system, 

environmental protection 

facilities, pollutant emission 

limits, energy consumption 

and water consumption 

National level 2008 

Ministry of 

Environmental 

Protection 

Cleaner production standard-Chemical fibre industry 

(polyester fibre) (HJ/T 429-2008) 

Directive standard, 

Supporting 

Cleaner production 

indicators for manufacturing 

techniques and facilities, 

resource utility, product, 

pollutant generation, waste 

reuse and recycling, 

environmental management 

National level 2009 

Ministry of 

Environmental 

Protection 

Waste water treatment project technical specification 

for dyeing and finishing of textile industry (HJ471-

2009) 

Compulsory standard, 

Command & Control 

Standards for design, 

construction, acceptance, 

and operation of wastewater 

treatment facilities, 

wastewater treatment 

technology recommendation 

National level 2010 

Ministry of 

Industry and 

Information 

Technology 

Entry criteria for printing and dyeing industry (revision) 

Administrative laws and 

regulations, Command 

& Control 

Requirements for location, 

technology, capacity, 

management system, 

environmental protection 

facilities, pollutant emission 
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Policy level Year Policy maker Name Categories Main content 

limits, energy consumption 

and water consumption 

(higher demand) 

National level 2012 

Ministry of 

Environmental 

Protection 

Discharge standard of water pollutants for dyeing and 

finishing of textile industry (GB 4287-2012) 

Compulsory standard, 

Command & Control 

Defined emission limits of 13 

kinds of water pollutants and 

2 emission levels 

National level 2012 

Ministry of 

Environmental 

Protection 

Discharge standards of water pollutants for bast and 

leaf fibres textile industry （GB 28938-2012) 

Compulsory standard, 

Command & Control 

Defined emission limits of 9 

kinds of water pollutants and 

2 emission levels 

National level 2012 

Ministry of 

Environmental 

Protection 

Discharge standards of water pollutants for woolen 

textile industry (GB 28937-2012) 

Compulsory standard, 

Command & Control 

Defined emission limits of 8 

kinds of water pollutants and 

2 emission levels 

National level 2012 

Ministry of 

Environmental 

Protection 

Discharge standards of water pollutants for reeling 

industry （GB 28936-2012） 

Compulsory standard, 

Command & Control 

Defined emission limits of 8 

kinds of water pollutants and 

2 emission levels 

National level 2012 

Ministry of 

Environmental 

Protection 

Guideline on available technologies of pollution 

prevention and control for dyeing and finishing of 

textile industry (on trial) (HJ-BAT-11) 

Guidance, Supporting 

Suggested cleaner 

production techniques in 

each producing process, and 

waste water treatment 

techniques 

National level 2013 

Ministry of 

Environmental 

Protection 

Environmental compliance guidelines on printing and 

dyeing enterprises 

Guidance, Command & 

Control 

Summarized the laws, 

regulations and standards 

the printing and dyeing 

enterprises have to follow 

and the responsibilities 
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Policy level Year Policy maker Name Categories Main content 

National level 2015 State council Made in China 2025 
Industrial policy, 

supporting, Pressure 

Green manufacturing 

(recycling, reduction, reuse, 

industrial cluster and 

symbiosis, remanufacturing, 

extended producer 

responsibility, social 

responsibility report) 

National level 2016 

Ministry of 

Industry and 

Information 

Technology 

Development plan of textile industry 

Industrial policy, 

Economic stimulation, 

Supporting (platform) 

Emphasized on technological 

innovation, intelligent 

manufacturing, green 

development (energy 

consumption, water 

consumption, pollutant 

emission, cleaner production, 

remanufacturing), industrial 

cluster formation. 

National level 2017 

Ministry of 

Environmental 

Protection 

Management methods on pollution discharge permit 

Administrative laws and 

regulations, Command 

& Control 

Set requirements for 

pollution discharge permit, 

including application, 

management, revoke, 

modification, and 

responsibilities. 
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Policy level Year Policy maker Name Categories Main content 

National level 2017 

Ministry of 

Industry and 

Information 

Technology 

Regulation for printing and dyeing industry 

Administrative laws and 

regulations, Command 

& Control 

Requirements for location, 

technology, capacity, 

management system, 

environmental protection 

facilities, pollutant emission 

limits, energy consumption 

and water consumption 

(higher demand) 
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Fig. 12 The operational framework of environmental management in textile industry. Left are 

government agencies, and to their right are the corresponding laws and policies.12  

While emission standards focused on end-of-pipe treatment, the environmental 

governance covered the whole process (Fig. 13).  

                                                 
12 In 2018, “the Ministry of Environmental Protection” has changed to the “Ministry of Ecology and 

Environment”. The figure was made by the authors. 
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Fig. 13 The environmental management in the whole process of textile industry13 

When enterprises intended to enter this industry, they have to meet the entry 

criteria for printing and dyeing industry. In addition, before construction, they have to 

follow the code for design of textile industry enterprise accompanied with 

environmental protection facilities. Also, they have to obey the environmental 

assessment law and the regulations on environmental management of construction 

projects. These requirements could help prevent pollution from the beginning, as the 

                                                 
13 The figure was made by the authors based on the understanding of these policies. 
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pollution-intensive enterprises could be phased out in this process. 

During the production process, the government encourages enterprises choose 

cleaner production technologies and appropriate pollution prevention and control 

techniques by guidance and directive standards. In addition, the enterprises have to obey 

the compulsory emission standards to guarantee the total pollution emission control in 

this area. Besides, there are many kinds of supporting policies, such as environmental 

tax, pollution discharge permit system, and emission trading system. 

4.2.2 Provincial level 

On provincial level, we chose Zhejiang province as the example. There are two 

reasons. First of all, Zhejiang is famous for textile industry in China and textile industry 

is its pillar industry considering sales revenue. In 2016, the amount of cloth produced 

in Zhejiang reached 14920 million meters, which was 20.9% of the national amount, 

and ranked first. ivSecondly, the provincial government put great effort in improving 

the environment, which could provide a broad view of provincial policies about textile 

industry.  

Table 3 has listed the main provincial policies related to environmental 

management in textile industry. These policies could be divided into two categories: 

one is the reaction to national policies, the other is creative local practice. It is obvious 

that local standard and plans belong to the first category. The management thinking of 

local government is in accordance with national government’s. Environmental 

management exists in the whole process. At the source, cleaner production is 

emphasized, and backward enterprises and technologies are forbidden. During the 

producing process, the government provides guidelines on pollutant prevention 

techniques. At the end of pipe, the emission standard is strictly implemented to protect 

the local environment. This reflects the reaction to national policies. In this aspect, the 

local government is policy implementer. 

Policies such as enterprise credit rating, five kinds of water co-treatment directive, 

belong to the second category. In this aspect, the local government is creative 

policymaker. Currently, five kinds of water co-treatment directive is the most integrated 

policy in Zhejiang. It means the local government take measures on wastewater 

treatment, flood prevention, flood drainage, water supply security, water saving at the 

same time. Based on that, the provincial government set goals for the municipal 

government, launched lots of infrastructure construction projects, and implemented 
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comprehensive improvement plans of industry. 

Under the co-treatment directive, the local government invested 99.17 billion to 

support infrastructure construction in 2017. Forty-one wastewater treatment plants were 

established with 3000 km long sewage pipeline. More than 0.7 million pollution 

abatement projects were finished for sewage outlets. In addition, more than 600 

enterprises finished improvement projects. Therefore, there was no water body worse 

than Class V14  on the provincial level, which means the water quality was greatly 

improved.   

                                                 
14 The classification system is based on the Environmental Quality Standard for Surface Water (GB 3838-2002). 

Class I: mainly for source of water and national nature protection areas; Class II: mainly for class one protection 

areas for centralized potable water source, protection areas for rare fishes, spawn ground for fishes and shrimps, 

etc. Class III: mainly for class two protection areas for centralized potable water source, protection areas for 

general fishes and swimming areas. Class IV: mainly for general industrial water areas and entertainment water 

areas not directly touched by body. Class V: mainly for farmland water areas and water areas for general landscape 

requirement. 
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Table 3 Provincial policies related to environmental management in textile industry 

Policy level Year Policy maker Name Categories Main content 

Provincial level 2006 

Department of 

industry and 

information 

technology, 

Department of 

environmental 

protection 

(Zhejiang 

province) 

Measures to create green enterprises 

Industrial policy, 

Economic 

stimulation, 

Supporting 

Sign voluntary contract to create 

green enterprises (considering 

economic, management, technical, 

product quality, and social 

beneficial indicators, implementing 

cleaner production) 

Provincial level 2010 

People's 

government of 

Zhejiang 

province 

Enterprise credit rating of 

environmental behavior 

Policy, Pressure-

type 

Indicators related to pollutant 

emission, environmental 

management, environmental-

social behavior, environmental 

compliance behavior, 

environmental illegal activities 

Provincial level 2012 

People's 

government of 

Zhejiang 

province 

Clean water act 

Policy, Command 

& Control, 

Economic 

stimulation 

Phase out backup enterprises, 

encourage the establishment of 

industrial park, promote cleaner 

production auditing, strictly 

implement entry criteria and 

pollution discharge permit 
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Policy level Year Policy maker Name Categories Main content 

Provincial level 2012 

Department of 

environmental 

protection 

(Zhejiang 

province) 

Auditing measure on total pollutant 

admittance in construction projects in 

Zhejiang province 

Compulsory 

standard, 

Command & 

Control 

Set the goals of pollutant emission 

elimination for newly-built or 

rebuilt construction projects 

Provincial level 2013 

Department of 

environmental 

protection 

(Zhejiang 

province) 

Emission standard of nitrogen and 

phosphorus for indirect industrial 

wastewater discharge (DB 33/887-

2013) 

Compulsory 

standard, 

Command & 

Control 

Defined indirect discharge 

limitation of nitrogen and 

phosphorus for dyeing enterprises 

Provincial level 2013 

People's 

government of 

Zhejiang 

province 

Five kinds of water co-treatment 

directive 
Policy 

Wastewater treatment, flood 

prevention, flood drainage, water 

supply security, water saving 

Provincial level 2016 

Department of 

environmental 

protection 

(Zhejiang 

province) 

Industrial pollution prevention 13th 

five-year plan  

Policy, Command 

& Control 

Phase out backup enterprises, 

eliminate total emission of COD 

and ammonium, establish 

industrial pollution source 

inventory, stick to ecological 

redline 

Provincial level 2016 

Department of 

environmental 

protection 

(Zhejiang 

province) 

Guideline on pollutant prevention 

techniques in textile industry 

Guidance, 

Supporting 

Suggested cleaner production 

techniques in each producing 

process, and waste water 

treatment techniques 
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Policy level Year Policy maker Name Categories Main content 

Provincial level 2018 

General office of 

the people's 

government of 

Zhejiang 

Province 

Notice on implementing "regional EIA 

+ environmental standards" reform 

and strengthening EIA management 

Command & 

Control 

Emphasized on environmental 

impact assessment, information 

disclosure, entry criteria, ecological 

space, total emission control 

Provincial level 2018 

Department of 

water resource, 

Development 

and reform 

commission, 

Department of 

environmental 

protection 

(Zhejiang 

Province) 

Implementation plan of the Yangtze 

River Economic Zone ecological 

environment protection plan 

Policy, Command 

& Control 

Set the water quota for textile 

industry, restricted capacity, water 

pollutant total emission control, 

developed industrial 

agglomeration areas and 

encouraged centralized 

wastewater treatment 
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4.2.3 Municipal level 

Shaoxing city is one of the most developed cities in textile industry in Zhejiang 

province. The local government has implemented many creative and effective measures 

for environmental management in textile industry. Therefore, we chose Shaoxing city 

to introduce and analyze municipal level policies. On municipal level, the local 

government has carried out ten measures to ensure environmental management in 

textile industry. 

(1) Stick to environmental entry. Since 201215, the local government insisted on 

controlling the total emission amount, and revitalizing the emission stock, and 

establishing a "fast lane" for the project in line with industrial policies. In 2013, the 

government approved 440 projects, and built a “firewall” for projects that did not meet 

environmental protection requirements. The government promised that environmental 

protection and safety threshold would never be lowered as a preferential condition for 

attracting investment; we would never accept pollution transfer in the process of 

industry transfer; we would never let the traditional industrial concentration area 

become a new source of pollution; We would never exchange for temporary 

development at the expense of the environment. From 2011-2013, the government 

rejected 103 projects, and the generation of new pollution sources was controlled from 

the source. In 2015, the municipal government also launched regulation on emission 

permit trading in Shaoxing. 

(2) Adopt measurement comparison method. In 201416 , the local government 

carried out verification on the water intake of heavy polluted enterprises in the area 

(water supply from tap water, water intake from river water, water intake from rainwater 

collection pool), and establish a “one factory, one file” account. In 2014, the enterprises 

were all equipped with water flowmeters. It ensured the whole process comparison of 

the water intake metering and the water discharge metering (electromagnetic flow 

                                                 
15 The launch year of Auditing measure on total pollutant admittance in construction projects in Zhejiang province 

16 Department of environmental protection (Zhejiang province). 

http://www.zjepb.gov.cn/art/2014/7/29/art_1201818_13513465.html (in Chinese) 

http://www.zjepb.gov.cn/art/2014/7/29/art_1201818_13513465.html
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valve). The government could dynamically grasp the changes of the water inflow and 

outflow.  

(3) Promote equipment revolution. In order to achieve an ecological 

transformation of the printing and dyeing industry, since 2013 v , the district has 

vigorously implemented equipment and technology upgrading projects. To phase out 

the outdated equipment, experts from the China Printing and Dyeing Association were 

invited to check the in-use equipment one by one. The equipment phase-out rate 

exceeded 30%. Furthermore, the government made the emission standard more strict to 

force the overall upgrading of equipment. This has made the “equipment evolution” a 

common choice in printing and dyeing industry.   

(4) Implement industrial agglomeration. The local government divided the 

enterprises into three categories. Backward enterprises were in the first category. They 

would be shutdown. Enterprises in the second category would be relocated to an 

industrial park. Enterprises in the third category would be upgraded. In the 

agglomeration area, all the resources would be gathered to maximize the use of 

environmental capacity, land resources, water and electricity, and to minimize 

pollutants at the same time. The local government mainly adopted compulsory 

administrative measures to promote industrial agglomeration. If the factories refused to 

move to the industrial area, the government would close them down. The government 

along with the factories also invested more than 620 million yuan to improve 

infrastructure, especially wastewater treatmentvi. 

(5) Pollution emission monitoring by digital automatic system. In Shaoxing city, 

239 sets of automatic control system were installed in 251 enterprises, which covered 

printing and dyeing industry and four other major industries. The financial cost was 

more than 2 million yuanvii. When the sewage discharge of enterprise reaches 80%, 90% 

and 100% of the approved emission permit, the lights of automatic monitoring platform 

will be blue, yellow and red. It shows the current sewage discharge status of the 

enterprise, and the system will automatically send a text message to inform the person 

in charge, the environmental protection administrator, and the person in charge of the 

environmental protection department, which urges them to take effective action. 
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Otherwise, the sewage outlet would be closed compulsively. 

(6) Strengthen water section assessment. The government monitored the quality 

of water section in the whole district, and linked it with the annual target responsibility 

system assessment of the town (street and development zone). A Ticket veto policy was 

adopted to reinforce local management, and to emphasize the responsibility. 

(7) Promote upgrading by ranking. In recent years, the government implemented 

"financial contribution of toxic pollution" as the indicator to reflect comprehensive 

economic benefits of the printing and dyeing enterprises. Ranking based on that would 

be referred to when reallocating pollutant emission permit. Among 232 printing and 

dyeing enterprises in the region, the first-grade enterprises ranked 1-40 are not required 

to bear the new emission reduction targets of the 12th Five-Year Plan. Enterprises 

ranked 41-80 have to cut by 11% on the basis of the original approved pollutant 

emission permit. The third-ranked enterprises ranked 81-120 have to cut by 14%. The 

fourth-class enterprises with a 17% reduction. The enterprises ranked fifth must reduce 

20%. Besides, this ranking is closely linked to the comprehensive economic benefit 

ranking of industrial enterprises in the region. If the enterprises ranked behind, the 

electricity consumption would be constrained during peak hours, have higher water 

prices, and greater reduction target in pollutant emission. They would have no 

compensation for land use tax either. 

(8) Encourage circular economy. The government encouraged textile enterprises 

to implement circular economy, especially water reuse. In 2015, the local government 

invested 35 million yuan as subsidy. If the factory was equipped with water reuse 

system, it could get subsidy of 260 yuan/ton reuse waterviii. In the Binhai Industrial Park, 

circular economy was implemented within enterprises, in the park, and in the social 

scale. Therefore, it has become the only one national circular reform demonstration 

park. With the engagement of government, enterprises, and departments, the market-

based pollution control mechanism has been formed. The industrial chain of printing 

and dyeing wastewater, sewage treatment, and power generation by sludge continued 

to expand and extend, and the utilization of pollutants was maximized by recycling. 

(9) Develop social monitoring. The government has established a four-level grid 
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supervision team of districts, towns (streets, development zones), villages 

(communities), and enterprises. Not only staffs in the government, but also volunteers 

participated in the monitoring system, which guarantee the pollutant emission behavior 

under control. The printing and dyeing enterprises are prevented from secrete and 

illegal effluent discharge behavior from the source.  

(10) Cooperate with media. The enterprises with illegal pollutant emission have to 

apologize in the mass media. Enterprises that violated environmental laws and 

regulations are announced online. The government also accept suing from public 

platform, such as WeChat and Weibo. Media and public supervision are openly accepted 

to create an environmentally friendly social atmosphere. 

To summarize, measures taken in the municipal level reflect the whole-process 

management in textile industry. These measures include not only command and control, 

but also economic simulation, supporting, and pressure-type policies. These practical 

measures have made great achievement. Due to the equipment revolution, more than 

1,000 backward printing and dyeing cylinders in the region have been phased out. The 

adoption of water saving airflow cylinders has eliminated water and energy 

consumption by 30% ix . For example, “Guangfeng Printing and Dyeing Company” 

located in Binhai Industrial Zone has made large-scale technical transformation 

investment, introduced water saving cylinder and international advanced printing 

equipment, which could save 4130 tons of coal and reduce 449 tons of sulfur dioxide 

emissions per year. The unit energy consumption could be reduced by 15%.  

In 2014, the use of digital automatic monitoring system of pollutant emission 

eliminated the total effluent discharge from 0.9 million tons to 0.54 million tonsx. The 

printing and dyeing enterprises in the district have invested a total of 1.3 billion yuan, 

and 210 enterprises have built sewage pretreatment facilities. In addition, 65 enterprises 

have built water reuse facilities. More than 100 enterprises use membrane treatment 

technology to recycle wastewater, and the recycling rate is over 40%. 

From 2013 to 2014, with the social monitoring system, more than 12,000 

enterprises (times) have been inspected, 307 illegal enterprises have been 

administratively punished, and a fine of 12.8 million yuan has been imposed. More than 
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300 small and micro-pollution enterprises were shut down, 11 suspects were arrested, 

and 2 were sentenced to nine years in prison for environmental pollution. 

To see how these policies works, the industrial park is an appropriate example, as 

we could see the interaction of different stakeholders. 

4.2.4 Brief summary 

From provincial level to industrial park level, the summary of the top-down 

wastewater management framework is shown as Error! Reference source not found..  

Fig. 14 Wastewater management framework in textile industry (from provincial level to industrial park 

level) 

On provincial level, the government set goals of pollutant emission elimination for 

municipal governments. Considering the local environmental capacity, provincial 

government might set regional emission standards to strictly meet emission 

concentration control. Besides, based on the total emission control, the provincial 

government would distribute pollutant emission quota to municipal governments, 

which is the total emission permit in this city. In addition, the provincial government 

would issue plans along with infrastructure construction projects to guide the action of 

municipal governments. 
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On municipal level, to achieve the emission elimination goals and control total 

emission in textile industry, the implementation of industrial agglomeration is the key 

policy, accompanied with environmental entry policy, pollution emission monitoring 

system, enterprise ranking system, promotion of circular economy and so on to regulate 

the behavior of enterprises.  

For enterprises, if the project is not allowed according to the environmental entry 

policy, it will be rejected. Before production, the enterprise has to apply for pollutant 

emission permit. It is a license from the municipal government. It stipulates the annual 

pollutant emission amount and the emission standards the enterprise has to obey. To 

achieve the requirements, the enterprise would adopt different strategies, such as 

equipment revolution, source control, product structure adjustment, and so on. 

In textile industrial park, not only textile enterprises, but also wastewater treatment 

plants (WWTPs) have to apply for pollutant emission permit. Furthermore, there is a 

wastewater treatment contract between enterprise and WWTP. Therefore, WWTP could 

close the sewage outlet if the enterprise exceeds the wastewater emission concentration. 

4.3 Brief introduction of the textile industrial agglomeration area in Shaoxing city, 

Zhejiang province 

4.3.1 Introduction     

To deeply investigate the wastewater management in textile industrial 

agglomeration area, we chose Keqiao District of Shaoxing as a representative case. It 

is the most concentrated printing and dyeing production area in the world. It is China's 

largest textile industrial base and textile trading center. Its printing and dyeing industry 

has a large production scale.  

There are 135 textile enterprises in the Binhai Industrial Park and peripheral area. 

In the Phase I and II, 40 enterprises moved to this area, with an average daily discharge 

of 143,000 tons wastewater, and 230 tons CODxi. There are 95 enterprises outside the 

agglomeration area, with an average daily discharge of 286,000 tons wastewater, and 

93 tons COD. In Phase III, 17 enterprises are expected to settle in in this area, and some 

of them will be merged into one company. 



7 

 

The industrial wastewater in the agglomeration area adopts a centralized treatment 

mode. Compared with the traditional distributed treatment, it can show the scale 

advantage, reduce the treatment cost, improve the processing efficiency, and at the same 

time facilitate centralized management and reduce the burden on the enterprise. 

There are currently two wastewater treatment plants in Keqiao District, namely 

Shaoxing Water Treatment Development Co., Ltd. and Shaoxing Keqiao Jiangbin Water 

Treatment Co., Ltd.. With these plants, centralized treatment of wastewater in all 

printing and dyeing enterprises in this area has realized. Wastewater from 40 enterprises 

without pretreatment discharge into Phase I of Jiangbin wastewater treatment plant 

(design scale 200,000 tons/day), and the COD reaches 500mg/L. Then, the treated 

wastewater enters the Qiantang River project (design scale 200,000 tons / day), which 

is Phase II, and the COD can reach 100mg/L. Finally, the treated wastewater enters the 

Jiangbin sewage advanced treatment project (design scale 200,000 tons / day), which 

is Phase III, and the COD can reach 80mg/L, which is the direct discharge standard.  

In order to understand the wastewater characteristic of different products and the 

corresponding wastewater pretreatment process, we selected three different types of 

enterprises to do interview. Yongli Printing & Dyeing Co., Ltd. mainly deals in the 

dyeing of all kinds of grey fabrics, and is equipped with complete and advanced 

treatment facilities. Yongtong Printing Co., Ltd. mainly deals in artificial cotton printing. 

The factory also has pre-treatment facilities, but the processing level is relatively 

general, and it is currently in the testing stage. Jishan Printing and Dyeing Co., Ltd. has 

a wide range of products, including printing and dyeing and printing. In addition to the 

treatment facilities containing chromium wastewater, there is no wastewater 

pretreatment facility in the factory. 

During the investigation, we found that some textile printing and dyeing products 

have large seasonal fluctuations in the production, which directly leads to seasonal 

fluctuations in the amount and composition of the terminal wastewater. However, the 

adjustment pool of the pretreatment facilities in the plant is relatively small, so it is 

necessary to do continuous adjustment, which would cause high operation and 

maintenance cost. Meanwhile, the large amount of chemicals put in the pretreatment 
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process leads to an increase in the conductivity, which directly affects the 

biodegradability of wastewater, and make the subsequent water treatment of Jiangbin 

wastewater treatment plant more difficult. In addition, when building sewage treatment 

facilities, due to the lack of professional knowledge, the enterprises may choose blindly, 

and even get half the result with twice the effort. 

4.3.2 Three tiers management model 

The Binhai Industrial Park adopts the management mode of “one park, one policy”. 

Different from the way that government departments directly govern enterprises, the 

environmental management of this area can be divided into three levels: enterprise self-

management, internal management of the park, and government department 

management. Therefore, in addition to the environmental protection bureau and 

printing and dyeing enterprises, the management entities involved include Jiangbin 

wastewater treatment plant in the park. The interaction between the various subjects is 

shown in Fig. 15. 

 

Fig. 15 The management system in Binhai Industrial Park 

Enterprise management 

The environmental pressure faced by enterprises in the park mainly comes from 

emission permit restrictions and pollution control costs. In order to reduce pollutant 

emissions, the main measures taken by enterprises can be divided into the following 

three categories: 
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(1) Improve pretreatment. For example, Jishan Printing and Dyeing Co., Ltd. plans 

to construct pre-treatment facilities. Enterprises with pre-treatment facilities will 

continuously improve the treatment level and reduce pollutant emissions by increasing 

the dosage of chemicals or equipment expansion and reconstruction according to the 

requirements of the management and their own emissions. 

(2) Source control. On one hand, the company strictly controls the quality and dosage 

of additives, asks the manufacturer for a report form, selects the additives from large 

manufacturers, and generally does not easily replace the additives. While ensuring the 

quality of the products, the use of additives is reduced as much as possible. On the other 

hand, enterprises should choose environmentally friendly raw materials as much as 

possible. For example, the chromium-containing wastewater from Jishan Printing and 

Dyeing Co., Ltd. mainly comes from the mesh-making process with photosensitive 

adhesive. It needs to be treated by precipitation. Therefore, the enterprise chose to use 

chromium-free photoresist which could reduce the amount of chromium-containing 

wastewater generated. However, from the point of view of raw materials and additives, 

the reduction of end pollutants is not as large as expected, because some dyes and 

additives cannot be replaced from the perspective of producing products. 

(3) Adjust the product structure. The characteristics of pollution emission in the 

textile printing and dyeing industry are closely related to the type of products. For 

example, the production of printed products may produce chromium-containing 

wastewater, and the production of chemical fiber products may produce antimony-

containing wastewater. Therefore, under the pressure of environmental protection, 

some enterprises chose to abandon these kinds of products to reduce the pressure that 

end processing may face. For example, Yongli Printing and Dyeing Co., Ltd. eliminated 

high-pollution and high-profit production lines such as desizing cloth and single-base 

cloth. Consequently, the COD concentration dropped from the original >2000mg/L to 

800-1000mg/L17 . At the same time, the company chose digital printing technology 

instead of the traditional rotary screen or flat screen printing to reduce atmospheric 

                                                 
17 We got this information from the interview. 
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pollutant emissions. Similarly, Jishan Printing and Dyeing Co., Ltd. gave up the 

production line of extra-wide cotton fabrics considering the difficulty of PVA treatment 

in desizing wastewater and bleak prospect of the wide-width cotton market. However, 

in this process, environmental protection concern is not a single decisive factor. 

Enterprises are more likely to make decisions based on market prospects and enterprise 

positioning. Changing product structure will also bring a lot of additional costs, 

including changing raw materials, replacing equipment, employing technical staff, 

conducting market research, etc. 

Considering the environmental benefit, the priority of these strategies would be 

ranked as (3)> (2)> (1). In the process of making decisions, enterprises often consider 

their own interests. The priority order of the above three main strategies for enterprises 

is: (1)> (2)> (3). Therefore, the local government could set goals step by step. Though 

the adjustment of product structure might have a big effect, we would better start from 

the equipment of wastewater treatment facilities, which is more acceptable for the 

enterprises. 

Internal Management of the Park 

Different from the printing and dyeing industry enterprises outside the gathering 

area, in the Binhai Industrial Park, in addition to the supervision of the environmental 

protection department, enterprises will be monitored by Jiangbin Water Treatment Co., 

Ltd. (hereinafter referred to as “Jiangbin WWTP”), and the two have complementary 

relationships.  

Since the effluent of printing and dyeing enterprises in the gathering area is 

indirectly discharged into the Jiangbin WWTP, that is, the Jiangbin WWTP is actually 

the only wastewater outlet in the agglomeration area. Therefore, except for the 

necessary monitoring, this outlet is the only one needs to be strictly controlled by the 

government.  

Therefore, Jiangbin WWTP has set emission standards according to the emission 

standards, the treatment level of its own process and the overall wastewater discharge 

characteristics of the enterprises in the park. Different from national standards, in this 
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standard, the constraint of COD is 2000mg/L, BOD≤150mg/L, SS≤180mg/L, total 

nitrogen ≤45mg/L, ammonia nitrogen ≤35mg/L, total phosphorus ≤4mg/L, pH 6-

9. The enterprises in the agglomeration area signed a contract for the treatment of 

industrial wastewater with Jiangbin WWTP, and paid the sewage treatment fee. 

At the same time, Jiangbin WWTP will monitor the daily discharge water quality 

of the enterprises. Once it exceeds the standard, Jiangbin WWTP will contact the person 

in charge and notify them to rectify it within a time limit. If the overdue is not rectified, 

Jiangbin WWTP has the right to close the enterprise’s sewage outlets. 

      In addition, Jiangbin WWTP also provides compulsory technical consultation for 

the construction and operation of enterprise pretreatment facilities, in order to help them 

ensure the stability of water quality. 

The sludge produced by water treatment is treated in a centralized manner in the 

industrial park. All printing and dyeing enterprises and centralized industrial sewage 

treatment facilities are equipped with corresponding sludge dewatering devices. The 

printing and dyeing enterprises should dewater the sludge to make the water content 

below 80% (inclusive). Each printing and dyeing enterprise shall sign an agreement 

with the sludge transportation enterprise separately, and the sludge transportation 

enterprises shall transport the sludge of each enterprise to Zhejiang Longde 

Environmental Protection Thermal Power Co., Ltd. for incineration. The disposal cost 

of industrial sludge includes two parts: disposal fee and transportation fee. The Keqiao 

District Environmental Protection Bureau will pre-collect the printing sludge according 

to the amount of approved sludge at the beginning of each month, and settle the fee 

according to the actual sludge production amount of the printing and dyeing enterprise. 

The fee will be paid to Longde Environmental Protection company and the 

corresponding sludge transportation enterprises. 

The disposal capacity of sludge from Zhejiang Longde Environmental Sludge 

Incineration Power Generation Project is 2,500 tons/day, which basically meets the 

demand for printing and dyeing sludge disposal in Keqiao District. At the same time, it 

can supply external power of 0.4 million kWh. 
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In summary, the centralized processing mode could change the direct discharge outlet 

from “n” and “1”. On one hand, the management becomes simpler and more efficient, 

the treatment cost is also greatly reduced, and the land resources are saved; on the other 

hand, the enterprises and the WWTP check and balance, and the supervision of the 

company by the Jiangbin WWTP has increased the guarantee for the final discharge. 

Government Management 

In this mode, the government's regulatory objectives include enterprises and 

Jiangbin WWTP. Of the former, they mainly control the amount of pollutant discharge 

permits, while of the latter mainly control the amount of pollutant discharge and 

emission concentration. 

The enterprises in the park are mainly managed through the combination of total 

emission control system, online monitoring and supervisory monitoring. 

4.3.3 SWOT analysis 

Though the implementation of industrial agglomeration is the key policy for 

wastewater management in textile industry in Shaoxing city, we have to do further 

analysis when considering the promotion. Therefore, we did a SWOT analysis of the 

whole management mode as follows: 

(1) Strengths 

① Centralized treatment will change the sewage outlets from “n” to “1”, so that the 

management is relatively professional and centralized, which is convenient for the 

supervision of government; 

② Compared with individual treatment system, the centralized sewage treatment 

system has relatively strong robustness, which can handle the accidents when 

enterprises occasionally exceed the standard; 

③ The sewage treatment plant is mainly responsible for sewage treatment, and the 

company is supervised and technically supported, which would be more 

professional, and could guarantee the emission standards. At the same time, the 

scale effect is exerted, and land resources and treatment costs are saved. 

(2) Weaknesses 



13 

 

① The separate workshops of the merged enterprises are operated separately, and the 

persons in charge of environmental protection are not clear, which causes 

inconvenience to the management of the park; 

② Some enterprises in the park believe that the impact of individual emission 

exceeding the standard has a limited impact, so there may be a “free rider” effect; 

③ The limited space of the park makes it impossible to cover a huge number of 

enterprises. At the same time, to establish a park needs a good industrial base and 

strong support from the government. Therefore, it might not be applicable to all 

regions. 

(3) Opportunities 

① At present, the emission standards of the textile printing and dyeing industry are 

being revised, and it is expected to increase the indirect emission standards of 

enterprises under this mode; 

② With the support of the government, the scale of the park has been further expanded. 

At present, the third phase of the agglomeration area is underway. It is planned to 

introduce 16 enterprises, and the sewage plant is also undergoing corresponding 

expansion to improve the processing capacity; 

③ This mode would be further promoted. Other regions in Jiangsu and Zhejiang also 

hope to emulate and introduce this mode, which provides a good opportunity for 

pollution prevention and control in the textile industry. 

(4) Threats 

① The Ministry of Environmental Protection requires all enterprises to carry out on-

line monitoring of total hydrazine, aniline and hexavalent chromium besides COD 

and ammonia nitrogen. Actually, such pollutants can be easily treated by sewage 

treatment plants, but now this has to be done by some enterprises, which will result 

in repeated construction; 

② Although the current model is legal but not compliant, the company does not 

actually implement the prescribed indirect emission standards. Therefore, whether 

the model can be widely promoted and extended requires further national policy 

support. 
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4.4 Summary 

To summarize, we give suggestions as follows: 

   On national level, 

 Convergence with trend. During the policy making process, it is necessary to 

comply with the development trend of environmental management, that the central 

government shifted attention from end-of-pipe treatment to cleaner production and 

circular economy, and currently focuses on eco-civilization. 

 Management according to law. It is important to establish legal system of 

environmental management. The Chinese government launched a series of laws, 

regulations, and standards to ensure environmental governance according to the 

law. 

 Control pollution step by step. Though national government relies on demand 

and control, it makes plans to guarantee the implementation as well. These plans 

could function as roadmaps to guide the regional governments and the enterprises. 

 Integrated actions. For the convenience of policy enforcement, a plan made by 

the central government usually considers a series of policies. One typical example 

is “Water Ten”, which includes environmental entry policy, circular economy, total 

emission control and so on. Such a batch of policies included in one plan could 

assure the comprehensive water environment management. 

On regional level (provincial and municipal), 

 Adjust measures to local conditions. Regional governments often establish 

stricter local standards according to local conditions, especially environmental 

capacity. 

 Control pollution step by step. Plans are still effective measures for regional 

governments to implement policies. 

 Integrated actions. Similar to central government, local governments also make 

plans of policy implementation including a batch of policies. Therefore, they could 

meet several goals simultaneously. One typical example is “Five kinds of water co-

treatment directive” in Zhejiang province. 
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On industrial park level, 

 Government planned industrial park establishment. For wastewater 

management in textile industry, the establishment of industrial park is an effective 

way. However, as above mentioned, this policy might not be suitable for all 

industries or regions.  

 Support infrastructure construction. As the textile industrial park was centered 

on the sharing of infrastructure. It is necessary for the local government to support 

the construction of infrastructure, such as wastewater treatment plant, and power 

plant. It could accelerate the form of formation of industrial park. 

 Allow self-organization. Though the establishment of industrial park was planned, 

self-organization played an important role in management. The contract between 

stakeholders could add a management layer, which could further guarantee the 

realization of emission on standard. 

5. Case study of the pulp & paper industry in China 

5.1 Current situation of pulp & paper industry in China 

As a basic raw material industry in China, pulp and paper industry is one of the 

basic industries of China’s national economy. However, pulp and paper industry is at 

the same time a resource-intensive industry with high pollution released. According to 

an online reportxii, normally the production of one ton paper requires about 300-500 m3 

of water. Wastewater discharged from pulp and paper industry contains not only large 

amount of raw materials (approximately 20% of raw materials are discharged with 

wastewater), but also contains large amount of chemicals. If effluent from pulp and 

paper industry is discharged without any treatment, great harm would be brought to the 

water environment.  

The production processes of pulp and paper industry are shown in Fig 13. 

Producing stages where effluent was generated are marked as well, including: 

- Material preparation; 

- Defibering; 
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- Pulp washing, screening, cleaning & fractionation; 

- Bleaching; 

- Pulp washing; 

- Purification; 

- Deinking/bleaching; 

- Molded net; 

- Press section. 

 

 

Fig. 16  The entire producing process of pulp & paper industryxiii 

 

Wastewater discharged from pulp and paper industry is the focus of the “three 

waste” prevention and control, for the pulp and paper industry itself is highly water-

consuming, being one of the main sources of industrial wastewater, and occupies 13.0% 

of total wastewater discharged from China’s industrial sectors in 2015.  

Main pollutants contained in pulp and paper industry wastewater include CODCr, 

BOD5, SS and ammonia nitrogen. According to China Paper Association, the total 

amount of CODCr in wastewater discharged from pulp and paper enterprises in 2015 

reached a level of 335 thousand tons, which accounts for 13.1% of total industrial 

CODCr emission; ammonia nitrogen released from pulp and paper enterprises reached 

12 thousand tons, with a proportion of 6.1% total industrial ammonia nitrogen 

emissions. 
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Table 4 Water pollution emissions from pulp & paper industry during the 12th Five-Year Plan 

Periodxivxv 

 2011 2012 2013 2014 2015 

Industrial wastewater (billion 

tons) 
3.83 3.43 2.85 2.76 2.37 

CODCr (thousand tons) 743 623 533 478 335 

Ammonia nitrogen (thousand 

tons) 
25 21 18 16 12 

 

5.2 Policy review of wastewater management in pulp & paper industry, China 

Chinese government has released a series of policies in several forms for pulp and 

paper industry (Table 5). From the aspect of implementation level, those policies could 

be classified into two categories: national level and provincial level. Table 3 listed 

national policies released till now for managing water pollution in pulp and paper 

industry since 1992. Involved state sectors include State Council, Ministry of Ecology 

and Environment (used to be Ministry of Environmental Protection, National 

Environmental Protection Agency), National Development and Reform Commission, 

Ministry of Industry and Information Technology (Fig. 14). 

Forms of those policies include law (9%), standard (14%), evaluation index (14%), 

policy (50%), and guidance (14%). Further more, standards include compulsory 

standard, directive standard, while policies could either be industrial ones or 

environmental ones.  

For the aspect of policy instruments, these policies could be divided into command 

and control, economic stimulation, supporting, pressure-type. Notice that one policy 

can apply more than one instrument at the same time. Therefore, four categories of 

policy instruments respectively take up 39%, 26%, 30%, and 22% of those policies in 

Table 5, revealing that Chinese government has attempted various policy instruments 

in managing water pollution in pulp and paper industry, while command and control 



18 

 

still serves as a most commonly used method. 
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Table 5 National policies related to environmental management in pulp & paper industry 

Policy level Year Policy maker Name Categories Main content 

National level 1992 
National Environmental 

Protection Agency 

Effluent standard for pollutants 

from pulp and paper industry 

Compulsory 

standard, 

Command & 

Control 

Prescribed annual maximum allowable 

emissions and concentrations limits of water 

pollutants in the paper industry 

National level 

2005 

2011 

2013 

National Development and 

Reform Commission 

Guidance catalogue for 

industrial structure adjustment 

Industrial policy, 

Command & 

Control, Economic 

stimulation 

Defined the encouraged industry (advanced 

technology, environmentally friendly) and 

restricted industry 

National Level 2007 
National Development and 

Reform Commission 

The Policy with Regard to the 

Paper Industry Development 

Industrial policy, 

Command & 

Control 

Proposed the promotion of clean production 

technology for reducing water pollution from 

the source; implement pulp and paper 

wastewater discharge permit management 

for further reducing emissions. 

National Level 
2008 

2017 

National Development and 

Reform Commission 

Evaluation Index System of 

Circular Economy 

Development 

Evaluation Index 

System, Supporting 

Scientifically evaluate the development of 

circular economy in industrial enterprises and 

promote the implementation of circular 

economy. 

National Level 2008 

Ministry of Environmental 

Protection, State 

Administration for Market 

Regulation 

Discharge standard of water 

pollutants for pulp and paper 

industry 

Compulsory 

standard, 

Command & 

Control 

Pollutants added to control list. 
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Policy level Year Policy maker Name Categories Main content 

National Level 2009 
Standing Committee of the 

National People's Congress 

Circular Economy Promotion 

Law 

Economic Law, 

economic 

stimulation 

To promote the development of circular 

economy, improve the efficiency of resource 

utilization, protect and improve the 

environment, and achieve sustainable 

development 

National Level 2012 
Ministry of Environmental 

Protection 

Technical specifications for 

pulp and paper industry 

wastewater treatment 

Directive standard, 

Command & 

Control 

Requirements prescribed for the design, 

construction, acceptance, operation and 

maintenance of the wastewater treatment 

engineering of the pulp and paper industry. 

National Level 2013 
Ministry of Environmental 

Protection 

Notice on Further 

Strengthening the Accounting 

Work of Total Emission 

Reduction Verification in 

Paper, Printing and Dyeing 

Industry 

Environmental 

Policy, Pressure 

Notice included setting pollutant discharge 

upper limits, implementing process 

technological transformation, strengthening 

the operation of the sewage treatment facility 

of pulp and paper industry, etc. 

National Level 2015 State council Made in China 2025 

Industrial policy, 

supporting, 

Pressure 

Green manufacturing (recycling, reduction, 

reuse, industrial cluster and symbiosis, 

remanufacturing, extended producer 

responsibility, social responsibility report) 

National Level 2015 State council 
Water pollution control action 

plan (Water Ten) 

Environmental 

Policy, Pressure 

Proposed to control wastewater discharge 

from sectors including pulp and paper 

industry by means of banning polluting 

enterprises, formulating treatment plans, 
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Policy level Year Policy maker Name Categories Main content 

implementing technological transformation, 

encouraging wastewater reuse, etc. 

National Level 2016 

National Development and 

Reform Commission, Ministry 

of Environmental Protection, 

Ministry of Industry and 

Information Technology 

Cleaner production evaluation 

index system for pulp and 

paper industry 

Evaluation Index 

System, Supporting 

Through the establishment of an evaluation 

index system, guides pulp and paper industry 

to implement cleaner production according 

to law, improve resource utilization, reduce 

and avoid the generation of pollutants. 

National Level 2016 

National Development and 

Reform Commission, Ministry 

of Commerce 

Negative list of market access 

(on trial) 

Industrial policy, 

Pressure 

List items include prohibiting the construction 

of chemical pulp and paper factories without 

wastewater treatment facilities in the coastal 

land in order not to pollute the marine 

environment. 

National Level 2016 
Ministry of Industry and 

Information Technology 

Light industry development 

plan (2016-2020) 

Industrial policy, 

supporting, 

Pressure 

Promote energy-saving, environmentally-

friendly and green development of the paper 

industry under the guidance of the 13th 5-

Year Plan and Made in China 2025. 

National Level 2016 
Standing Committee of the 

National People’s Congress 

Environmental Protection Tax 

Law 

Economic Law, 

economic 

stimulation 

Aim at reducing the pollution and improve 

the environment. Stipulates the calculation 

method of tax, amount of tax to be paid and 

the unit of each water pollutant. 
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Policy level Year Policy maker Name Categories Main content 

National Level 2016 
General Office of the State 

Council 

Implementation plan for 

controlling pollutant discharge 

permit system 

Industrial policy, 

economic 

stimulation 

Establish overall arrangements for the 

implementation of pollutant discharge permit 

system, aiming at better managing industrial 

wastewater discharge. 

National Level 2017 
Ministry of Environmental 

Protection 

Technical policy for pollution 

control in paper industry 

Industrial policy, 

supporting 

Guided enterprises to adapt appropriate 

cleaner production processes and pollution 

control technologies, and created a relatively 

fair market competition environment from the 

perspective of environmental protection 

costs. 

National Level 2017 
Ministry of Environmental 

Protection 

Self-monitoring technology 

guidelines for pollution 

sources - Paper industry 

Guidance, 

Command & 

Control 

Paper industry enterprises can refer to this 

standard to monitor the impact of its 

discharged wastewater during the production 

operation phase. 

National Level 2018 
Ministry of Environmental 

Protection 

Guideline for available 

techniques of pollution 

prevention and control for 

pulp and paper industry 

Guidance, 

Supporting 

Provided feasible technologies for wastewater 

pollution prevention and control in the pulp 

and paper industry. 

National Level 2018 
Ministry of Ecology and 

Environment 

Technical guidelines of 

accounting method for 

pollution source intensity pulp 

and paper industry 

Guidance, 

Command & 

Control 

Stipulated the procedures, methods and 

requirements for the emission source 

accounting of the pulp and paper industry. 

 

 



23 

 

Emission standard for pulp and paper industry contributes most for its clear limit 

setting on the release pollutants from enterprises under regulation. The emission 

standard of water pollutants in pulp and paper industry has experienced transition for 

once. In 1992, the National Environmental Protection Agency launched the Effluent 

standard for pollutants from pulp and paper industry (FB 3544-92) for the first time. 

Before the release of this specific emission standard, pulp and paper enterprises 

followed Integrated Wastewater Discharge Standard (GB 8978-88). Specific 

requirements for pulp and paper industry have been stipulated of several in the 

integrated one as well though, they are considered to be short of concreteness. The 1992 

one thus filled the void. This version has been revised once in 2001 and replaced by 

Discharge standard of water pollutants for pulp and paper industry (GB 3544-2008) in 

2008. Compared with former ones, the 2008 Standard for wastewater emission from 

pulp and paper industry is stricter for its adding items under control and enhancing the 

limit of pollutants discharge. 

 

 

 

Fig. 17 The operational framework of environmental management in pulp & paper industry. Left are 

government agencies, and to their right are the corresponding laws and policies.xvi  

 

National People’s 
Congress

State Council

National 
Development and 

Reform Commission

Ministry of Ecology 
and Environment

Ministry of Industry 
and Information 

Technology

Environmental Impact Assessment Law

Cleaner Production Promotion Law

Environmental Protection Law

Law on the Prevention and Control of 
Water Pollution

Overall Rule, Regulation, Plan, and Program

Guidance catalogue for industrial 
structure adjustmentstructure adjustment

The Policy with Regard to the Paper 
Industry Development

Notice on Further Strengthening the Accounting Work of Total Emission Reduction 
Verification in Paper, Printing and Dyeing Industry

Negative list of market access (on trial)

Light industry development plan
（2016-2020）

Technical policy for pollution control in 
paper industry

Self-monitoring technology guidelines for 
pollution sources — Paper industry

Guideline for available techniques of pollution prevention and control for pulp and paper 
industry

Technical guidelines of accounting method for pollution source intensity pulp and paper 
industry

Implementation plan for controlling 
pollutant discharge permit system

General Office of 
the State Council 

Evaluation Index System of Circular 
Economy Development

Circular Economy Promotion Law

Cleaner production evaluation index 
system for pulp and paper industry

Environmental Protection Tax Law



24 

 

 

Fig. 18 The environmental management in the whole process of pulp & paper industry 
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While emission standards focused on end-of-pipe treatment, the environmental 

governance covered the whole producing process of pulp and paper industry (Fig. 15). 

When enterprises of this field intend to enter, they need to meet the entry criteria set. 

Moreover, those enterprises need to obey the environmental impact assessment law and 

the regulations on environmental management of construction projects. Also, 

enterprises already existed in the market but failed to meet the environmental 

requirements set by the government will be phased out. 

During the producing process, pulp and paper enterprises are encouraged to adapt 

cleaner production technology proposed by the government. Appropriate pollution 

prevention and control measures are also suggested in some of those policies (e.g. 

Guidance; Directive standard). Compulsory standards were set on enterprises’ 

discharge activities, for controlling the emission concentration and volume of their 

pollutants thus ensure the quality of water environment within the region under control. 

In addition, besides policies set specifically targeting pulp and paper industry, there are 

several supporting policies aimed at control overall water quality while also posing 

impact on polluters including pulp and paper enterprises, such as environmental tax, 

pollution discharge permit system, as well as trading system. 

A series of policies implemented at the national level in China have achieved 

remarkable results in controlling wastewater discharged from pulp and paper industry. 

The wastewater discharge of the pulp and paper industry has been reduced from 3.67 

billion tons in 2005 to 2.37 billion tons in 2015, with a reduction rate of 35.5%. 

Meanwhile, COD emissions have dropped from 1.60 million tons to 0.34 million tons 

in these ten years, with a reduction rate as high as 79.0%. More specifically, declining 

curves are found if we look at the annual wastewater discharged per unit product. The 

reduction rate of effluent per unit product is as high as 66% during the ten years from 

2005 to 2015, while the reduction rate of COD emission per unit product has reached a 

level of 89% during the same period. 
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Fig. 19 Wastewater discharged per unit product from pulp & paper industry (2005-2015)xvii 

 

 

 

Fig. 20 COD emission per unit product from pulp & paper industry (2005-2015)xvii 

 

The effective control on pulp and paper industry wastewater discharge is 

inseparable from sound formulation, mutual cooperation and successful 

implementation of policies. To conclude, main experiences that learnt are as followed: 

(1) Convergence with national strategies 

The theme of China’s national environmental strategy has varied for times. It 

initially started with end-of-pipe treatment decades ago when the Chinese government 

realized the importance of environmental protection for the first time. After entering the 

21st century, a series of documents have been released, marking the transition process 
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of China’s national environment strategies from focusing on end-of-pipe treatment, to 

promoting cleaner production and then circular economy, and finally to the present 

stage of sustainable development and ecological civilization.  

The success of national-level policies is inseparable from their solid relationship 

with national strategies. All that policies introduced on managing pulp and paper 

industry wastewater discharge can be regarded as positive responses to the requirements 

proposed by national environmental strategies, and be found to reflecting what is 

highlighted by the national government. Therefore, by supplementing the overall 

environmental strategy, those national-level policies also gained strong political support 

in return. 

(2) Controlling pollution according to law 

Integration of policies to laws including the Environmental Protection Law, the 

Water Law, the Water Pollution Prevention and Control Law, etc. contributes much to 

the success of national-level wastewater discharge control policies. Laws related to this 

field could be found in Fig.5. Through the establishment of a sound legal system for 

pulp and paper industry wastewater management, pollution control of this industry is 

of effective implementation.  

(3) Controlling pollution step by step 

Water pollution control is not a one-step process, which requires the formation of 

a series of proposals, plans, as well as a variety of policy instruments to be adopted. 

During the process of treating wastewater discharged from pulp and paper industry, 

China has gradually charted a path from setting environmental experimental units to 

creating “top-level design”, coming up with the thought of “a blueprint to the end”. 

Those experiences are of great value for their showing the significance of promoting 

wastewater treatment in a solid and step-by-step manner. 

(4) Integrated actions 

Among all national-level policies, the Water Pollution Control Action Plan (Water 

Ten) is, obviously, one that is the most actions-integrated. As the guide to coordinating 

current water pollution prevention and control actions in China, the promulgation of 

Water Ten in 2015 marked a new stage in China’s history of water environment 

protection. Water Ten clarified the overall requirements and objectives of national water 

quality management by proposing 238 concrete measures, as well as a fine set of 

indicators and several supporting schemes. The introduction of national integrated 

actions plan contributes much in promoting good collaboration between various 
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policies as well as promoting water pollution management in all industrial sectors, 

including the pulp and paper industry. 

 

On policies of provincial level, Shandong province is chosen as the case to be 

focused on. Shandong province performs outstandingly in its development of pulp and 

paper industry. In 2015, the amount of virgin pulp produced by Shandong reached a 

level of 4.5 million ton, which occupies 27% of the total amount produced by China. 

Besides its booming pulp and paper industry, Shandong has been devoting in pulp and 

paper industry wastewater prevention and control for more than 20 years, much earlier 

than any other provinces in China, for its releasing its first policy related to this field in 

1996. 

Table 6 listed main provincial policies on wastewater management for pulp and 

paper enterprises in Shandong province. Those policies could be classified into two 

categories: reaction to national policy, and creative local practice. The compulsory 

standard Discharge standard of water pollutants for paper industry (DB 37/336-2003), 

is a typical example of local reaction to national policy, for its following the national 

standard Effluent standard for pollutants from pulp and paper industry (GB 3544-92), 

while setting a higher requirement on the prevention and control of wastewater 

discharge from pulp and paper enterprises within Shandong province. Besides end-of-

pipe control, provincial policies of local-reaction-to-national-policy type also 

emphasize cleaner production process, and encourage enterprises within the region to 

actively take part in the transformation of pulp and paper industry in response to 

national policies. Provincial policies, to some degrees, act as local implementers of 

national policies. 

Government of Shandong province has also launched a series of policies which 

could be recognized as creative local practices. Some of those policies use economic 

method to encourage pulp and paper enterprises to invest on wastewater discharge 

control, while some set discharge standards for regions of interest within the province. 

There are also policies aiming at accelerating transformation of pulp and paper industry. 

For instance, the Implementation Plan on Paper Industry Transformation and 

Upgrading, Shandong Province, released in 2014, is regarded as the first specific plan 

for the transformation and upgrading of key industry in Shandong. A number of 

development goals, including pollution and emission reduction target, were proposed 

in this Plan for accelerating the development of the pulp and paper industry. The release 
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of this Plan marked that Shandong has officially entered the progress of deep 

transformation and upgrading towards a cleaner and greener pulp and paper industry. 
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Table 6 Provincial policies related to environmental management in pulp & paper industry 

Policy level Year Policy maker Name Categories Main content 

Provincial level 1996 

People's 

Government of 

Shandong 

Province 

Notice on the Establishment of 

Special Funds for Pollution Control in 

the Pulp & Paper industry and 

Brewing Industry 

Environmental 

Policy, Supporting, 

Economic 

Stimulation 

Extracted special funds from pulp 

and paper enterprises for pollution 

control and repayment of pollution 

treatment loans. 

Provincial level 1998 

People's 

Government of 

Shandong 

Province 

Notice on Policies for Supporting 

Enterprises on Water Pollution 

Control 

Environmental 

Policy, Supporting, 

Economic 

Stimulation 

Encouraged enterprises including 

pulp and paper enterprises to 

control wastewater emission, 

ensuring pollution control facilities 

to be fully made use of. 

Provincial level 2002 

Department of 

Environment, 

and other 6 

departments 

(Shandong 

Province) 

Phased-Goal Plan for Obviously 

Improved, Basically Solved and 

Completely Solved Water Pollution 

Problem in Shandong Province 

Environmental 

Policy, Command 

& Control, 

Pressure 

Proposed to comprehensively 

promote structural adjustment, 

focus on wastewater control in 

pulp & paper industries, etc. 

Provincial level 2003 

the Quality and 

Technology 

Supervision 

Bureau 

(Shandong 

Province) 

Discharge standard of water 

pollutants for paper industry 

Compulsory 

standard, 

Command & 

Control 

The first provincial-level pollution 

emission standard for one specific 

industry, setting strict limit on 

water pollutants discharge for pulp 

& paper enterprises within 

Shandong Province. 
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Policy level Year Policy maker Name Categories Main content 

Provincial level 2006 

Department of 

Environment 

(Shandong 

Province) 

Discharge standard of water 

pollutants along the South-to-North 

Water Diversion Project of Shandong 

Province 

Compulsory 

standard, 

Command & 

Control 

Stipulated emission limits of 69 

kinds of water pollutants in the  

South-to-North Water Diversion 

Main Line area in Shandong 

Province; all enterprises involved 

shall implement uniform emission 

standards. 

Provincial level 2007 

Department of 

Environment 

(Shandong 

Province) 

Discharge standard of water 

pollutants in the peninsula of 

Shandong Province 

Compulsory 

standard, 

Command & 

Control 

Stipulated emission limits of 70 

kinds of water pollutants in 

Shandong peninsula; all 

enterprises involved shall 

implement uniform emission 

standards. 

Provincial level 2009 

Economic and 

Trade 

Committee 

(Shandong 

Province), 

Shandong Light 

Industry 

Institute, 

Shandong Paper 

Association 

Guiding Opinions on Adjustment and 

Revitalization of Paper Industry, 

Shandong Province (2009-2011) 

Industrial policy, 

supporting, 

Pressure 

A number of development goals 

including pollution and emission 

reduction were proposed to 

accelerate the development of the 

pulp & paper industry in the 

province. 
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Policy level Year Policy maker Name Categories Main content 

Provincial level 2011 

Shandong 

Economic and 

Information 

Technology 

Committee 

The Twelfth Five-Year Development 

Plan for Paper Industry, Shandong 

Province 

Industrial policy, 

supporting, 

Pressure 

A number of pulp & paper 

industry development goals 

including reduction of wastewater 

emissions were proposed. 

Provincial level 2014 

General Office of 

People's 

Government of 

Shandong 

Province 

Implementation Plan on Paper 

Industry Transformation and 

Upgrading, Shandong Province 

Industrial policy, 

supporting, 

Pressure 

The first key industry 

transformation and upgrading 

implementation plan, marking the 

official launch of deep 

transformation and upgrading of 

the pulp & paper industry in 

Shandong Province. 

Provincial level 2016 

People's 

Government of 

Shandong 

Province 

Made in China 2025 - Shandong 

Provincial Action Plan 

Industrial policy, 

supporting, 

Pressure 

Green manufacturing (recycling, 

reduction, reuse, industrial cluster 

and symbiosis, remanufacturing, 

extended producer responsibility, 

social responsibility report) under 

the guidance of Made in China 
2025, 
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Policy level Year Policy maker Name Categories Main content 

Provincial level 2016 

Shandong 

Economic and 

Information 

Technology 

Committee, 

Energy 

Conservation 

Office of 

People's 

Government of 

Shandong 

Province 

Plan for the Development of Energy-

saving and Environmentally-Friendly 

Industries, Shandong Province (2016-

2020) 

Industrial policy, 

supporting, 

Pressure 

Proposed that by 2020, the scale 

and development of industry in 

Shandong will be among the 

highest in China; pulp & paper 

industry was included in the key 

areas of pollution control. 

Provincial level 2016 

Shandong 

Economic and 

Information 

Technology 

Committee, 

Shandong 

Province Finance 

Bureau 

Guideline on the Development of Key 

Common Industrial Technology, 

Shandong Province 

Guidance, 

Supporting 

Technical guidelines for 22 

industries including pulp & paper 

industry for promoting industrial 

transformation. 
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Policy level Year Policy maker Name Categories Main content 

Provincial level 2018 

Department of 

Environment 

(Shandong 

Province) 

Environmental Protection Regulations, 

Shandong Province (Draft for 

comments) 

Administrative 

Law & Regulation, 

Pressure 

Implementation rules for 

environmental protection in 

Shandong Province. 

Provincial level 2018 

Department of 

Environment 

(Shandong 

Province) 

Water Pollution Prevention and 

Control Regulations, Shandong 

Province 

Administrative 

Law & Regulation, 

Pressure 

Implementation rules for water 

pollution prevention and control in 

Shandong Province. 
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By reviewing Shandong’s practices in controlling wastewater discharged from pulp 

and paper industry, experiences are concluded as followed: 

(1) Stricter standards 

Shandong’s provincial environmental standards are stricter than national standards, 

and the demand on some indicators are even stricter than European and USA standards. 

For example, from January 1st, 2013 on, the CODCr limit of wastewater discharged 

within Shandong is 50 mg/L for the 1st grade and 60 mg/L for the 2nd grade, while at 

the same time the limit set by national standard is 90 ml/Lxviii. 

In the context of rapid economic growth, the water environment quality in 

Shandong Province has been continuously improved for 11 consecutive years. In 2013, 

the GDP of Shandong Province exceeded 5 trillion yuan, and the average concentrations 

of CODCr and ammonia nitrogen were 24.5 mg/L and 1.04 mg/L, respectively, 3.3% 

and 6.8% better than in 2012. Strict environmental protection policies have effectively 

forced the enterprises within the region to accelerate the transformation and upgrading 

process, struggling to increase production while reducing pollution. 

(2) Phased control and clear path 

In addition to stricter standards, Shandong Province stands out by its phased 

emission control. By releasing policy, Shandong divided the eight-year process of 

tightening standard into four stages. Since May 1st 2003, pulp and paper industries in 

Shandong Province were applied with a stricter provincial emission standard 

(Discharge standard of water pollutants for paper industry, DB 37/336-2003) on the 

basis of implementing the national emission standard (Effluent standard for pollutants 

from pulp and paper industry, GB 3544-92). 

Take the emission limit applied on CODCr contained in bleached straw pulp effluent 

as an example. Before May 1st 2003, the CODCr emission standard was 450 mg/L as 

specified in GB 3544-2011. Since May 1st 2003, the corresponding emission standard 

has been modified from 450 mg/L to 420 mg/L, releasing the signal that “standards are 

not permanent” to enterprises within the region. In the third stage, the CODCr is further 

reduced from 420 mg/L to 300 mg/L. Under this circumstance, if there are no substantial 

environmentally friendly innovations applied to the manufacturing progresses of those 

existing enterprises, it is difficult to reach the requirement of 300 mg/L. In the fourth 

stage, that is, from January 1st 2010 on, the CODCr emission control limit will reach a 

level of 120 mg/L. 
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Table 7 Emission limit applied on CODCr in bleached straw pulp effluent (DB 37/336-2003) 

Stage Period CODCr emission limit on  

1ST Stage before May 1st 2003 450 mg/L 

2nd Stage May 1st 2003 - December 31st 2006 420 mg/L 

3rd Stage January 1st 2007 - December 31st 2009 300 mg/L 

4th Stage After January 1st 2010 120 mg/L 

 

In a region with a small water environment capacity and relatively larger amount 

of pollutant discharge like Shandong Province, it is necessary to implement strict 

emission standards. However, if only environmental benefits were considered without 

considering the adaptive capacity of enterprises, most of the pulp and paper enterprises 

would go bankrupt, bringing huge economic loss and social instability. To avoid such 

problem, Shandong has established a set of emission limits that are gradually tightened 

by four stages, so that enterprises could be well informed of the clear path and have 

comparatively plenty of time to take positive steps, including increasing polluting 

control input, optimizing producing processes, adjusting raw material structure to 

achieve compliance. Meanwhile, with phased control on industrial wastewater emission, 

the industry's entry barrier has been raised accordingly, which is conducive to the 

resolution of structural pollution problems. According to statistics, six years after the 

implementation of the phased standard, the number of straw pulp enterprises have 

decreased by 80%, while the overall economic benefits of the industry have increased 

substantially, and the pulp and paper industry has embarked on a healthy development 

pathxix. 

(3) Experience extended 

After the release of Discharge standard of water pollutants for paper industry (DB 

37/336-2003), Shandong has successively issued a series of standards for other 

industries that also function in a gradual form. At the same, the province began to 

explore how to transform gradually from implementing the industry emission standards 

to implementing basin comprehensive emission standard. In 2006, Shandong Province 

has issued four local basin discharge standards, including the Discharge standard of 

water pollutants along the South-to-North Water Diversion Project of Shandong 

Province (DB37/599-2006). All enterprises in the basin should obey the uniform 
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emission standards. At this point, Shandong Province took the lead in implementing the 

most stringent emission standards for water pollutants throughout the country, and the 

privilege of high-pollution industries became a historyxx. 

(4) Responding to national policies 

Among those 14 provincial policies on pulp and paper industry in Shandong, about 

half of them are corresponding to national-level policies. For example, Made in China 

2025 - Shandong Provincial Action Plan reflects the green manufacturing requirements 

proposed by Made in China 2025 but more detailed to provincial level. Those 

responding policies in provincial level could be regarded as further implementations of 

national policies and the formation of policy cohesion.  

Meanwhile, Shandong Province has also released, or say, creatively formulated 

some policies that are regionally specific but still focusing on controlling pulp and paper 

industry wastewater discharge using various measures. In this sense, both kinds are of 

value in achieving the governance objective of pulp and paper industry. 

5.3 The case of Shandong Tranlin Group 

Founding in 1976 in Liaocheng City, Shandong Province, Shandong Tranlin Group 

is the largest straw comprehensive utilization enterprise in the world, whose core 

products are unbleached paper and fulvic acid fertilizer. As of 2016, Tranlin Group 

owns total assets of 7.5 billion yuan and more than 8,600 employees. The annual 

production of machine-made paper is 700,000 tons, with refined pulp of 400,000 tons, 

organic fertilizer of 600,000 tons, and high-end tissue of 75,000 tons, ranking 20th 

among all pulp and paper enterprises in Chinaxxi. Tranlin products cover more than 30 

provinces, and are exported to Europe, America, Japan and South Korea. 

In addition to its advanced capacity in producing paper and fertilizer, Tranlin Group 

is famous for its Tranlin Model and its practices of cleaner production. The promotion 

of those practices enable Tranlin Group to perform well in wastewater control. In 2016, 

according to the Cleaner Production Audit Report (the 3rd round) of Tranlin Group, 

wastewater discharged from Tranlin Group was controlled to a degree of 6.241 million 

tons per year, while the amount of COD and ammonia nitrogen released per year, 

respectively, are 145.36 tons and 3.69 tons. The concentration of COD in company’s 

effluent is stably below 30mg/L, and ammonia nitrogen has been reduced to below 

2mg/L, reaching international leading levelxxii. 

The development model of Tranlin Group was selected into the Cases of China’s 
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Circular Economy, and was regarded as the “twilight of resource recycling”, becoming 

a typical case in training materials for Party School of the Central Committee of CPC.  

 

Tranlin Model 

In 1998, Tranlin Group established a technical research team. During the process 

of implementing the transformation and upgrading of traditional straw pulping and 

papermaking, continuous efforts on technological innovation were made by the team 

and a new model of production was explored by Tranlin Group. This model is called 

the “Tranlin Model”, first applied in 2002, emphasizing the in-depth utilization of straw 

resources and creates a new form of industrial and agricultural circular economy mode.  

 

Fig. 21 Basic Process of Tranlin Modelxxiii 

 

Basic process of Tranlin Model is shown in Fig. 16. By the technologies 

independently innovated, the Tranlin Group is able to separate fulvic acid and cellulose 

from straws of crop, including wheat, corn, rice, etc. Fulvic acid could, therefore, used 

to produce fertilizers of high quality, while cellulose could be used as raw materials of 

paper making, replacing the role of wood in pulp and paper industry.  

The county where Tranlin Group located is at the northwest part of Shandong 

province, where economic growth relies much on agriculture. Straws generated from 

crops is about 820,000 tons per year, including wheat straw of 280,000 tons, corn straw 

of 400,000 tons, cotton straw of 60,000 tons, peanut straw of about 50,000 tonsxxiv. 
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Before Tranlin Model’s being created, most straws were burned directly in the farmland, 

which is responsible for local pollution discharges. Tranlin Model’s way of 

manufacturing realizes the efficient and comprehensive utilization of straw, promoting 

a wider application of fulvic acid in agriculture. More importantly, it prevents wasting 

as crop straws are of much value to be excavated, and reduce the pollution that may be 

caused by burning straws in the open atmosphere. In a word, Tranlin Model effectively 

provides a practical and valid solution to key issues in fields of agriculture, resources 

saving and environment protection. 

Cleaner Production 

Tranlin Group has devoted significant resources in cleaner production reform. 

According to the Cleaner Production Audit Report (the 3rd round) of Tranlin Group, 

Tranlin Group has successfully past three rounds of audit and is considered to be an 

example of cleaner production worthwhile to be imitated.  

The second cleaner production audit of Tranlin Group is conducted in 2011, during 

which 47 cleaner production plans were proposed and implemented with total 

investments of approximately 62 million yuan. Via the application of those plans, 

significant economic and environmental benefits were gained that 1.05 million tons of 

water were saved and 187 tons of COD emissions were reduced.  

During the third cleaner production audit in 2016, 21 cleaner production plans were 

applied. 10.27 million yuan was invested with economic benefits of 10.90 million yuan 

per year. Before the application, the annual emission of COD was of 182.91 tons, 

ammonia nitrogen is 8.36 tons. Wastewater discharged was about 6.53 million tons per 

year. After the third audit of cleaner production, those these items were reduced by 

6.46%. 22.80%, 4.34%, respectively.  

Through the cleaner production audit, Tranlin Group reflects the “energy saving, 

consumption reduction, pollution reduction and efficiency improvement” principle of 

cleaner production, which has injected new vitality into the development of the 

enterprise. The cleaner production audit on Tranlin Group has brought more economic 

benefits to the enterprise and more importantly, it effectively helped in reducing the 

amount of wastewater generated, bringing with benefits in environmental protection.  

As a private enterprise, Tranlin is successful not only for its business practice, but 

also for its positive perspective and actions towards environmental protection. Lessons 

that could be learnt from Tranlin are as followed: 

(1) Differentiation strategy 
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Bleached paper that Tranlin produces is a classic case of differentiation strategy. 

Tranlin’s bleached paper is free of using chemicals such as bleach, maintaining 100% 

natural color of plant fibers. The concept of nature, environmentally friendly and 

sustainable life that reflected helps Tranlin’s products being distinguished from rival 

commodities. 

(2) Low-cost strategy 

Tranlin Group located in Gaotang, a county full of saline-alkali soil, and is located 

in the northwestern part of Shandong Province. The total land area of the county is 960 

km2, with 820,000 tons of crop straw produced annually. Under this geographical 

background, Tranlin chooses straw, which is abundant locally, as its raw material of 

paper producing process. The cost of raw materials is thus decreased. 

At present, Gaotang has established a complete straw storage network within the 

county under the cooperation with Tranlin Group, while the latter possesses a straw 

store capacity of 120,000 tons of straws. Since the annual utilization of straws of Tranlin 

is 2 million tons, the company even actively utilizes straws from the nearby counties. 

Therefore, the problems arising from straw burning in open air and comprehensive 

utilization of straws in the region have been greatly solvedxxv. 

Besides for raw material choosing, low local land price enables Tranlin to expand 

its producing capacity, as well as to construct wetlands for treating wastewater with 

comparatively lower cost. 

(3) Technological innovation 

In 1998, Tranlin Group set up a technical research team. Four years later, in 2002, 

a comprehensive straw utilization model was established and adapted by the company. 

This technical progress brought Tranlin Group with a world-leading technology that 

could extract and produce fulvic acid from straw, and the technology itself is considered 

to be of promoting circular economy. So far, the Tranlin Model has been running for 16 

years. The opportunity that Tranlin seized at the right time is an important internal 

support for its prosperous development. 

More importantly, technological innovation is somehow evolving coordinately 

with policy. The ecological transformation of an industry must be the result of 

coordinated evolution of technology and polity. The case of Shandong Province is a 

very good example of policy for its tightening the emission standards for pulp and paper 

industry in a gradual step, and at the same time Tranlin Group shows successfully a 

case of technological transformation in response to the policy change. The driving force 
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behind Tranlin’s transformation is environmental protection, while the key factor is its 

choice of technical route and early involvement of environmental awareness.  

(4) Risk management 

For risk management, especially environmental risk management, Tranlin has 

invested huge amount of resources in pollution prevention and treatment as is 

mentioned in Tranlin’s cleaner production part. Those forward-looking actions  

(5) Stakeholder collaboration 

The Tranlin Group has good public relations, and has formed a positive interaction 

with the government and the media. While helping the local government solving the 

environmental problems caused by straw burning, Tranlin Group contributes a lot in 

promoting local economic development. In return, the Tranlin Group also gain policy 

support from the government. This is how win-win strategy functions in Tranlin’s case, 

which also brings advantages over other competitors. 

5.4 Summary 

Being one of water-intensive industries, the pulp and paper industry has 

experienced a quite drastic but successful eco-transformation in China. Chinese 

government has released a series of policies in several forms for pulp and paper industry. 

Both national and provincial level policies include law, standard, evaluation index and 

guidance. From policy implementation perspective, these policies can be divided into 

command and control, economic stimulation, supporting, pressure-type. From the case 

of Shandong Tranlin Group, we can observe how policy push enterprises to be eco-

transformation. 

6. Conclusions and policy recommendations 

To summarize, we give suggestions as follows: 

   On national level, 

 Convergence with trend. During the policy making process, it is necessary to 

comply with the development trend of environmental management, that the central 

government shifted attention from end-of-pipe treatment to cleaner production and 

circular economy, and currently focuses on eco-civilization. 

 Management according to law. It is important to establish legal system of 

environmental management. The Chinese government launched a series of laws, 

regulations, and standards to ensure environmental governance according to the 
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law. 

 Control pollution step by step. Though national government relies on demand 

and control, it makes plans to guarantee the implementation as well. These plans 

could function as roadmaps to guide the regional governments and the enterprises. 

 Integrated actions. For the convenience of policy enforcement, a plan made by 

the central government usually considers a series of policies. One typical example 

is “Water Ten”, which includes environmental entry policy, circular economy, total 

emission control and so on. Such a batch of policies included in one plan could 

assure the comprehensive water environment management. 

 Global supply chain perspective. The textile industry, as well as pulp and paper 

industry, is part of global production network, indicating that both industries are 

under the influence of global supply chain when it comes to environmental 

regulation. The structure of global textile industry is now in transition that 

industrial transfer from China to India and some southeast Asian countries is 

becoming a trend. While those countries such as India and Vietnam are taking over 

China’s manufacturing capacity transfer, they also take efforts in using 

environmental protection rules to set barriers, some are as extreme as zero emission. 

Obviously, it is hard even for China to reach zero emission. To this extend, setting 

zero emission is more likely to be a strategy of preventing potential pollution. The 

transition of global textile industry reminds us to pay attention to seeing 

environmental regulation of industries from the perspective of global value chain. 

On regional level (provincial and municipal), 

 Adjust measures to local conditions. Regional governments often establish 

stricter local standards according to local conditions, especially environmental 

capacity. 

 Control pollution step by step. Plans are still effective measures for regional 

governments to implement policies. 

 Integrated actions. Similar to central government, local governments also make 

plans of policy implementation including a batch of policies. Therefore, they could 

meet several goals simultaneously. One typical example is “Five kinds of water co-

treatment directive” in Zhejiang province. 

On industrial park level, 

 Government planned industrial park establishment. For wastewater 

management in textile industry, the establishment of industrial park is an effective 
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way. However, as above mentioned, this policy might not be suitable for all 

industries or regions.  

 Support infrastructure construction. As the textile industrial park was centered 

on the sharing of infrastructure. It is necessary for the local government to support 

the construction of infrastructure, such as wastewater treatment plant, and power 

plant. It could accelerate the form of formation of industrial park. 

 Allow self-organization. Though the establishment of industrial park was planned, 

self-organization played an important role in management. The contract between 

stakeholders could add a management layer, which could further guarantee the 

realization of emission on standard.  

 Promote industrial symbiosis. Industrial symbiosis is an effective method for 

promoting circular economy. Different enterprises could build connection by 

sharing infrastructure, using side products/waste. The establishment of recycling 

and reusing in a broader scope could help enterprises not only reduce emission, 

energy consumption, but also lower cost. 



44 

 

Reading material 

Box 1: Introduction to emission permit system18 19 

 

                                                 
18 Department of Planning and Finance, MEE, P.R.China. Reform of China's Pollution Emission Permit System: 

Past, Present and Future. China Environment News, 2018-9-25. 

19 The General Office of State Council. Implementation Plans of Pollution Permit System, 2016 

• Development process of emission permit system 

➢ In 1988, National Environmental Protection Agency launched Interim 

Measures for Water Pollutant Discharge Permit Management, and started 

relevant pilot projects. 

➢ In 1989, National Environmental Protection Agency launched Pilot Work 

Program of Air Pollutants Emission Permit System and started relevant pilot 

projects. 

From 1990 to 2014, emission permit system was implemented. Without solid 

legal support, there was no effect or revolutionary progress.  

➢ In 2015, the Communist Party of China (CPC) Central Committee and the 

State Council launched Integrated Reform Plan for Promoting Ecological 

Progress, which emphasized on improving the pollutant emissions permit 

system. It was stated that a unified and fair business emissions permit system 

covering all fixed pollution sources will be established quickly nationwide. 

Emissions permits will be issued in accordance with the law. Emission of 

pollutants without a permit or in violation of a permit will be prohibited.  

➢ In 2017, the government started to issue pollutant emission permit in 

industries. 

➢ In 2018, the government started to establish pollutant emission permit-

centered fixed pollution source environmental management system. 

➢ In 2020, pollutant emission permit system would become the core institution 

of fixed pollution source environmental management. 

• Conditions 

➢ Professional skills. Training for government staff is needed. 

➢ Cooperation between different departments, e.g. tax, market. 

➢ Supportive policies, e.g. best available techniques, best available 

management 
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Box: Introduction to emission permit system 

 

• Significance 

➢ For enterprises, regulation centered on "one-license" has effectively 

lightened the burden, as there would be no longer repeated declarations. 

Practice has proved that standardized and refined environmental 

management will not lead to an increase in the burden of enterprises, but 

will save resources and reduce energy consumption. 

➢ For government staff, the process of issuing pollutant emission permit 

could help them clarify the basic equipment, process flow, and pollutant 

emission position of each industry. These clear and accessible contents, 

including the technological characteristics of each enterprise, have been 

specified in the emission permit, which will greatly improve the efficiency 

and transparency of management. 

➢ For environmental management, the permit provided it with more solid 

legal support. As requirements of environmental protection department 

for enterprises will be concentrated on discharge permit, they will improve 

the fine level of environmental management, standardize environmental 

law enforcement and supervision. 

➢ For environmental protection tax, the implementation of the emission 

permit system provides great convenience. Enterprises would pay taxes 

according to the implementation report of pollutant discharge permits. The 

data are clear, the methods are unified, and the collection process would 

be concise and efficient.  

• Relation to other environmental management regulations 

➢ Environmental Protection Tax. Emission permit is the base of it. 

Enterprises would pay taxes according to the implementation report of 

pollutant emission permits. 

➢ Environmental Impact Assessment. Before project construction, the 

enterprise has to do environmental impact assessment. Content related to 

pollutant emission must be included in emission permit. The 

implementation of permit would become the evidence of environmental 

impact post-assessment. 

➢ Total emission control. It is one of the basis of distribution of pollution 

emission permit. The implementation of emission permit could help set 

the goals of total emission control. 
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