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Abstract 
Environmental protection is now a hot topic. The international community has also signed many 
international documents in different fields to strengthen the synergy of environmental issues. After years of 
capacity, China’s environmental problems have improved. This is due to the country’s efforts to solve this 
problem. On the other hand, we continue to learn from the practices of some advanced countries and apply 
it to our country’s environmental protection practices. A typical example of absorbing advanced experience 
and practices is the exploration of financing. It breaks the original single investment and financing system 
and adopts financing methods such as stock financing and BOT mode. This is also an innovation of our 
country in exploring the environmental protection system. As far as the current situation is concerned, BOT 
has been relatively mature due to its wide range of applications, and it has also accumulated some mature 
practices. As far as the actual situation is concerned, the BOT model has its own characteristics, and its 
application in the field of sewage treatment is relatively concentrated and extensive. After introducing the 
role of the BOT model in China’s environmental protection field, this paper focuses on the role of the BOT 
model in wastewater treatment enterprises and some issues that should be noted, and finally proposes 
countermeasures. 
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CURRENT STATUS AND MODE OF 
FINANCING OF SEWAGE TREATMENT 

ENTERPRISE IN CHINA 
As environmental pollution becomes more and 

more serious, the state attaches importance to pollution 
prevention and control. In particular, in the past two 
years, environmental pollution control has been an 
important national strategy alongside the prevention 
and control of financial risks and poverty alleviation. 
The source of environmental pollution is multifaceted, 
and the water environment occupies a very important 
position. At this stage, China’s environmental 
protection industry is still in the development stage, and 
there are still many problems in investment and 
financing. For a long time, the financing channels of 
China’s environmental protection industry are mainly 
based on government financial investment, but this 
single financing channel has been difficult to meet the 
practical needs of China’s environmental protection 
industry development. Therefore, broadening the 
investment and financing channels for the development 
of China’s environmental protection industry and 
establishing a diversified investment and financing 

structure for the main body and channels has become 
an urgent task for solving the problem of capital 
shortage in the development of environmental 
protection industry and accelerating the development of 
environmental protection industry. 

Through the above analysis, it is known that the 
increasing demand for environmental protection 
investment and the relatively low investment 
willingness of environmental protection investment 
entities jointly determine the current dilemma of the 
contradiction between supply and demand of 
environmental protection funds in China. To get out of 
this predicament, relying on the government-led 
planned economy will not work. We must promote the 
process of China’s environmental protection 
marketization and form a market-oriented internal 
mechanism for the self-development and virtuous circle 
of the environmental protection industry. The most 
important and important thing in this process is the 
reform and innovation of environmental protection 
investment and financing mechanism. 
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The problem of water pollution in China is very 
serious. The rainfall in the south is relatively abundant. 
Some cities in the southeast coast are relatively 
developed in industry and living pollution is relatively 
serious. After these factors are superimposed, they 
constitute the basic pattern of water pollution in China. 
Fig. 2 lists the emissions of industrial and municipal 
wastewater in China in recent years. It can be found 
from this figure that the pollution source is expanding 

and the pollution level is increasing. Faced with such a 
serious problem, it is obviously not enough to rely 
solely on the government’s single investment system, 
and it may lead to an increase in problems. Therefore, it 
is necessary to mobilize social forces, expand the 
financing channels of sewage prevention and control 
enterprises, and solve their financial constraints and 
technical problems. 

 

Fig. 1. The relationship between funding contradiction and mechanism innovation of environmental protection 
enterprises 

 

Fig. 2. Comparison of urban domestic sewage discharge from 2011 to 2016 
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At present, the financing methods commonly used 
in environmental protection projects such as sewage 
treatment (water supply engineering, sewage treatment 
engineering) in China are as follows. 

First, bond financing mainly refers to financing the 
environmental protection industry by issuing 
government bonds, corporate bonds and municipal 
bonds. However, bond financing is more prominently 
influenced by national policies and laws, and relies on 
the construction of an economic and social institutional 
environment. If the construction of the legal system lags 
behind, there may be a relatively large risk. However, 
according to China’s current economic strength and 
national credit, the central and local governments have 
provided sufficient funds for financing the 
environmental protection industry by issuing bonds. 
Therefore, the path of bond financing is feasible. 

The second is stock market financing. With the 
continuous advancement of the marketization, 
socialization and specialization of China’s 
environmental protection industry, the huge market 
space, profit margin and unique profit model of the 
environmental protection industry are equally 
irresistible to the stock market. Some large 
environmental protection companies have increased 
their investment in research and development funds 
through stock market financing, accelerated 
environmental technology innovation and 
environmental product research and development, and 
enhanced the competitiveness of environmental 
protection enterprises. 

The third is the issuance of environmental lottery 
tickets. The issuance of lottery tickets is a very good way 
to raise funds, it does not need to repay the principal and 
interest. China’s economy has experienced rapid 
growth since the reform and opening up, and now has a 
good social and economic basis for issuing 
environmental lottery tickets. At the same time, the 
market environment for issuing environmental lottery 
tickets in China has also taken shape, and the 
organizational structure and institutional environment 
have also matured. 

The fourth is to introduce international investment. 
Foreign capital has always been considered as a 
combination of capital and technology, and the 
introduction of foreign capital for the development of 
China. The economic development of the family is of 
great significance. Since the reform and opening up in 
China, the scale of foreign investment has been ranked 
first among developing countries. The introduction of a 

large amount of foreign capital is also considered to be 
one of the key factors to maintain sustained high growth 
in China’s economy. In particular, the degree of 
internationalization in the world is getting higher and 
higher, and it is also a good way to introduce foreign 
investment to jointly prevent pollution. 

The fifth is the financing of BOT projects. BOT is 
a project financing model for public infrastructure 
construction that has developed rapidly in the world 
since the mid-1980s, especially in developing countries. 
Because this financing model is relatively mature and 
has been practiced by society. Moreover, BOT project 
financing has become very common in the 
environmental protection industry in western 
developed countries. Specific to China, the active 
introduction of BOT financing methods in the 
environmental protection industry can not only make 
full use of private capital, improve the supply level of 
environmental protection industry, but also better solve 
the problem of unclear government investment 
property rights and improve the investment efficiency 
of environmental protection industry. 

THE ROLE OF BOT MODE IN 
ENVIRONMENTAL PROTECTION 

INDUSTRY 

Concept of BOT Mode 
The form of the BOT concept was formed and 

implemented in Hong Kong, China in the 1970s. The 
BOT represents Build-Operate-Transfer, which is a 
construction-operation-transfer. Although the 
operation and implementation of the BOT form of 
infrastructure in the world is very different, some basic 
principles and concepts of BOT are the same. The basic 
idea of its operation is to provide a concession 
agreement for the construction and operation of the 
project as the basis of project financing by the country 
or affiliated institution of the project, and arrange 
financing and commitment by the domestic company 
or foreign company as the investor and operator of the 
project. Risk, development and construction projects, 
and operating projects within a limited time, recovering 
investment and obtaining reasonable profits by 
collecting usage fees and service fees. After the 
expiration of the concession, the project will be 
transferred to the corresponding government agency 
according to the agreement. The BOT model has 
experienced two different stages due to changes in social 
development and policies: one is to invest in BOT 
projects by means of fixed rate of return; the other is to 
invest in BOT projects by means of market prices. 
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BOT financing is designed specifically for the 
market-oriented financing of public goods for basic 
projects. It has the following characteristics: large-scale 
project construction, large capital requirements, high 
technical requirements; the project has a certain natural 
or market monopoly, with strong Cash flow and 
profitability; the project construction period is long, and 
the project product has a long service life; the project 
investment income return period is longer and the risk 
is greater. Need to grant franchise rights or government 
purchase product contracts, or multi-party investment, 
project policies, etc. 

Operating Procedures and Meaning 
The basic operating procedures of the BOT model 

are: (1) Project establishment, the government 
establishes construction projects, and selects Taiwanese 
enterprises. (2) Investment and financing: The 
government needs to provide land for construction 
projects or invest in land use rights free of charge. The 
construction funds are raised by the enterprise using 
various financing methods, including self-owned funds. 
Bank loans: apply for assistance loans to international 
banks, foreign governments, and issue bonds. (3) 
Operational guarantee: The government needs to 
ensure that the pollutants planned and designed in the 
project facility service area enter the treatment facility, 
and establish a treatment fee collection or compensation 
system, implement preferential tax policies, and 
preferential policies for water and electricity use. The 
company guarantees the use of advanced processing 
technology to ensure that all pollutants entering the 
treatment facilities are discharged and reused to ensure 

that the project is constructed and operated normally. 
The advanced management system is adopted to reduce 
costs, and efforts are made to reduce risks and ensure 
investment recovery. (4) Legal protection: The rights 
and obligations of both parties are established through 
the form of legal documents, which are mutually 
restrained, share risks and share interests. 

The role of BOT mode in the development of 
environmental protection industry is mainly reflected in 
the following aspects. 

From a macro perspective, the first is to promote the 
development and improvement of the environmental 
protection industry. Adopting the BOT method, the 
environmental protection industry is regarded as an 
economic activity, encouraging it to participate in 
market competition, accepting the regulation of market 
mechanism and economic leverage, and transforming 
unpaid services into paid services to build and operate a 
large number of environments throughout the country 
in a relatively short period of time. Infrastructure has 
greatly improved the rate of pollution control and 
promoted the development and improvement of the 
environmental protection industry. Second, it will help 
improve the level of environmental protection 
equipment in China. Because the BOT project is 
transferred to the government after the expiration of the 
contract in accordance with the concession agreement, 
these technologies should also be transferred to the 
government without reservation to ensure the normal 
operation of the project after the handover. This 
achieves the combination of capital and technology 
introduction. By gradually establishing the operational 

 

Fig. 3. BOT mode work flow chart 
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mechanism of technology introduction, digestion and 
absorption, and independent development, it can 
greatly improve the level of China’s environmental 
protection technology and equipment, and step up the 
pace of development of international environmental 
protection advanced technologies and equipment. The 
third is to promote the emergence of environmentally 
friendly groups with international competitiveness. The 
use of BOT financing methods to encourage foreign 
capital to enter the field of environmental protection 
investment can change the living environment of 
domestic environmental protection industry, foster a 
number of environmentally friendly industries, and 
gradually establish a modern enterprise system. 

From a micro perspective, one can revitalize the 
stock and raise a large amount of construction funds. 
The BOT model starts from the existing project, and 
the operator has the right to operate the existing project 
for a certain period of time, but at the same time pays 
the government a sum of money, and the government’s 
environmental protection project can play a financing 
role. Second, it can improve the operational efficiency 
and management level of existing projects. If the private 
sector operates through tendering, the private sector 
must improve its operations and improve its 
management level in order to make a profit. In this way, 
the government does not need to invest more financial 
funds in some public welfare projects that must be 
sustained but must be adhered to. The third is to ease 
the funds for environmental protection construction. 
Adopting the BOT model, industrializing 
environmental protection utilities and absorbing 
foreign private funds for building environmental 
protection public facilities, not only do not increase 
debt, but also solve the problem of financial investment 
for environmental protection. At the same time, the 
BOT method utilizes international and domestic 

commercial capital to directly invest in and operate 
environmental protection facilities, which is conducive 
to improving the investment structure of the 
environmental protection industry, diversifying 
investment entities, alleviating the difficulties of the 
state’s insufficient investment in environmental 
protection infrastructure construction, and thus 
accelerating China’s environmental protection facilities. 

INFLUENCE OF BOT MODE ON 
FINANCING OF SEWAGE TREATMENT 

ENTERPRISES 

Problems 
At present, many places are implementing the BOT 

model, and various problems have emerged. There are 
mainly different qualifications of enterprises, fierce 
market competition, and serious individual government 
formalism, which deviates from the actual situation. 
The main problems or obstacles are as follows: 

First, the understanding of the BOT financing 
model is too one-sided. At present, people lack a clear 
understanding of the BOT model, and are unfamiliar 
with its operation process and specific content. 
Although the state has introduced some relevant policy 
measures, many specific problems in operation and 
application have not yet been clarified. People are 
worried that using the BOT model to invest in the 
construction of sewage treatment projects will lead to 
the weakening of government control, and investors 
will only pay attention to economic benefits and neglect 
society. Therefore, some places are reluctant to adopt 
BOT township environmental protection facilities. 

Second, domestic laws and regulations are not 
sound. In order to effectively carry out BOT projects, 
many countries have formulated corresponding laws 
and regulations, but at present, China’s laws and 

 

Fig. 4. Comparison of urban domestic sewage and industrial water discharge from 2011 to 2016 
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policies for operating BOT projects are still not perfect. 
The contents of the current relevant legal documents 
are still not perfect. On the other hand, the transparency 
of documents is not high, the authority is poor, and the 
operability is lacking. In terms of implementation, there 
are generally lack of implementation rules in various 
places, resulting in large differences in evaluation 
methods and price calculations for the same projects, 
which affect the continuity of policies. 

The third is to determine the return on investment. 
China clearly stipulates that governments at all levels are 
not allowed to commit to a fixed rate of return to foreign 
investors, but because local governments are thirsty for 
money, they have promised a high return on investment 
in many environmental protection projects. The 
problem of determining the rate of return on 
investment does make the government in a difficult 
position. On the one hand, the lack of funds in 
township and village industries has made local 
governments have a strong desire to attract foreign 
investment, but the purpose of private capital 
investment in township environmental protection 
facilities is to obtain profits. If the return on investment 
is not high, it is difficult to attract investors. On the 
other hand, the township industry has a small scale and 
limited economic strength, and cannot withstand 
excessive product and service prices. Therefore, it is 
necessary to coordinate the rate of return required by 
investors and the affordability of township industries. 

Fourth, there is a shortage of BOT professionals. As 
a new type of financing construction management 
method, BOT needs more comprehensive talents. For 
example, many businesses need professional knowledge 
and high-quality personnel to implement. These 
personnel must have a wealth of knowledge in law, 
finance, environmental protection, taxation, etc., be 
familiar with the operating procedures of BOT 
financing methods, and have the ability to negotiate on 
contracts, project implementation, production 
management, income planning and distribution, and 
risk management. However, the cultivation of the 
aforementioned talents is far from enough, and there is 
still a lack of talents for the BOT project. 

Application of BOT Mode in Sewage Treatment 
Enterprises 

The establishment of a small sewage treatment plant 
by BOT method can solve the two most important 
problems faced by small sewage treatment plants in 
China. One is the issue of construction funds, and the 
other is operational management. Since the BOT 

method is a franchise company to fund the construction 
of a sewage plant, this fundamentally solves the problem 
of construction funds. Starting from the immediate 
interests, the franchise company must make the sewage 
treatment plant under construction in good working 
condition, otherwise its economic problems will be in 
crisis. Therefore, there is no operational management 
problem in the built small sewage treatment plant. In 
summary, from the perspective of theory and practical 
application, it is more appropriate to construct a small 
sewage treatment plant by BOT. 

The specific operation method is: 

In terms of investment model, the internationally 
popular BOT methods are generally large-scale capital 
investment projects, and the introduction of foreign 
capital is an important aspect of BOT financing. 
However, due to the small scale of small-scale sewage 
treatment plants and relatively low investment, the 
franchised companies should be formed mainly by 
domestic large-scale environmental protection 
enterprises and local environmental protection 
enterprises. Funds should also be funded mainly by 
corporate and personal funds. This will save a series of 
cumbersome procedures brought about by the 
introduction of foreign capital, making investors more 
direct and better in terms of capital availability. 

In terms of construction mode, since the nature of 
the establishment of a small-scale sewage treatment 
plant BOT franchise company is different from the 
traditional BOT introduction foreign investment 
mode, it should also have its own construction mode 
when constructing a sewage treatment plant. The 
construction content of the small-scale sewage 
treatment plant is relatively specific, and the selection of 
the design plan and the selection of the treatment 
process can be directly determined according to the 
actual situation. Since the franchise company has certain 
design and construction capabilities, the franchise 
company can directly participate in or even complete 
the entire project from the design and construction to 
the completion acceptance of the sewage treatment 
plant. This can achieve no intermediate links, reduce 
the phenomenon of wrangling between design, 
construction and installation, the construction progress 
is faster, and the project is completed more thoroughly. 

In terms of operation and management mode, the 
operation and management of the sewage treatment 
plant after completion is generally composed of two 
parts, one is the operation management inside the 
sewage treatment plant, and the other is the charge 
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management of the sewage treatment plant receiving 
sewage. The internal operation of the sewage treatment 
plant is the premise of normal toll management, that is, 
the charging is only possible when the sewage treatment 
plant is in normal operation and the treatment effect is 
up to standard. The internal operation management of 
the sewage treatment plant should adopt a set of 
corresponding maintenance measures to further save 
potential, reduce costs and benefit the franchise 
company. 

MEASURES AND RECOMMENDATIONS 
The first is to determine the financing subject and 

principles. Among all types of environmental protection 
enterprises, public welfare environmental protection 
enterprises will mainly be invested and responsible by 
the government. The government should raise funds 

from various sources and invest without compensation. 
In the investment field of the business environmental 
protection industry, the government should gradually 
liberalize and implement fair market access policies, 
encourage and attract private capital and foreign capital 
to enter the environmental protection industry, and 
establish new ways of diversifying, multi-channel and 
multi-level financing. 

The second is the support of the government. The 
construction of urban environmental protection 
infrastructure requires government policy support, and 
the establishment of corresponding treatment and fee 
collection systems to ensure the operation of 
enterprises. Once the government’s commitment to the 
company defaults, the legal subjects are unequal, and 
the enterprise will suffer huge losses. Therefore, the 

Table 1. Construction of some BOT projects in the field of sewage treatment in China 
Project Total investment 

/ 10,000 yuan Processing scale Operation 
period Partner company 

Beijing Technology Development Zone 
Wastewater Treatment Plant 7000 3 20 Golden State Group 

Beijing Tongzhou District Wastewater 
Treatment Plant 13400 5 25 American AEPA Group 

Jiangsu Rugao Wastewater Treatment Plant 16789 5.5 30 Nantong Environmental Engineering 
Group 

Guangzhou Haizhu District Wastewater 
Treatment Plant 13000 4.2 20 Guangzhou Construction Engineering 

Company 
Xinhui District Wastewater Treatment 

Plant, Jiangmen City, Guangdong Province 5000 2.5 20 Jiangmen Environmental Protection 
Group 

Henan Gongyi City Wastewater Treatment 
Plant 400 1 20 Gongyi Nanshan Group Corporation 

Qinhuangdao Port Area Wastewater 
Treatment Plant 1100 2 25 Shandong Environmental Protection 

Co., Ltd. 

Jiangsu Xuzhou Sewage Treatment Plant 8500 3 30 Xuzhou Nanzhou Chemical 
Processing Company 

Shandong Boxing County Wastewater 
Treatment Plant 230 0.5 15 Jining Environmental Protection 

Company 
 

 

Fig. 5. Environmental protection financing body division principle 
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government must first formulate and improve relevant 
policies and laws, so that there are laws to follow and 
rules. Follow, making the promise is not empty talk. 
Eliminate the worries of enterprises and attract 
investment from domestic and foreign social funds.  

The third is to expand project financing channels. In 
the face of the huge funds required for the project, 
enterprises will inevitably need financing. The current 
financing channels are relatively simple, mainly to loans 
to domestic banks. Efforts should be made to expand 
diversified financing channels, including using their 
own funds, lending to domestic and foreign banks, 

applying for international banks, low-interest interest-
free loans for foreign administration, issuing corporate 
bonds, and so on. 

The fourth is to implement a flexible tax policy. The 
enterprise side in the BOT model mainly relies on the 
income from the transportation period to realize the 
investment recovery and profit, and there is no suitable 
tax in the tax during this period. In order to promote 
industrial development, it is recommended to 
implement tax reduction and exemption and formulate 
corresponding tax policies. 
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