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Abstract—This article starts with data related to the industrial 

development of the BRICS countries, and begins to pay attention 

to the corporate environmental risks of China, Russia and other 

BRICS countries. After analyzing the pros and cons of several risk 

assessment methods, it focuses on a simple and easy-to-operate 

environmental factor, factor evaluation method. This method has 

wide adaptability, does not require high mathematical skills of the 

operator, and does not require complex tools for initial statistics. 

Subsequently, for Chinese and Russian related companies, the 

author gave opinions and suggestions on avoiding and reducing 

environmental risks. Finally, it summarizes the role of corporate 

environmental risks in sustainable development. 
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I. INTRODUCTION

Risk is everywhere, but scholars have different perceptions 
and definitions of risk. In environmental risk assessment and 
management, risk is generally defined as a loss caused by a 
deviation between the actual situation and the expected 
situation (that is, the actual value and the expected value) of an 
event. It is characterized by the probability and The product of 
the consequences of harmful events [1-3]. Environmental risk 
refers to the actual or potential threats to the organism and the 
environment caused by the organization’s business activities, 
such as emissions, waste, and resource depletion[4-5]. For 
enterprises, the environmental risks caused by their waste 
discharge mainly fall into the following categories: 
environmental risks caused by soil or land pollution; 
environmental risks caused by water pollution; environmental 
risks caused by air pollution; Environmental risks caused by 
damage to the health of residents around employees; 
environmental risks caused by the adverse effects of waste on 
the local ecosystem. 

For industrial enterprises, the environmental risks caused by 
their waste discharge mainly fall into the following categories: 
environmental risks caused by soil or land pollution; 
environmental risks caused by water pollution; environmental 
risks caused by air pollution; Environmental risks caused by 
damage to the health of residents around employees by waste; 
environmental risks caused by the adverse effects of waste on 
the local ecosystem, etc. 

II. RESEARCH METHODS AND MATERIALS

The study is based on materials from the Chinese industry. 
The indicators of the dynamics of the ecological situation 
according to official statistics were used as empirical data. The 
depth of the statistical sample is determined by the available 
open data and is 6 years: 2001-2016. This period is 
characterized by intensive industrial production and 
exploitation of natural resources. 

Indicators of heavy metals pollution, dynamics of 
production of steel, paper and paperboard, as the main 
technological materials of the industry, are used as the initial 
data for the analysis. 

Risk analysis is performed by categories: Air 
Pollution,Water pollution, Solid waste pollution, Sound 
pollution, Radiation pollution and Other pollution. The study 
uses methods of statistical analysis, tabular comparison, and 
classical quantitative risk assessment. 

III. RESULTS AND DISCUSSION

Since 1978, China's industry has achieved tremendous 
development. From 1990 to 2003, the total industrial output 
value of the People's Republic of China grew at an average 
annual rate of 12.7%, and in 2017 industrial output value 
accounted for 40.5% of China's gross national product (GDP) 
[6]. After China joined the WTO in 2001, various industrial 
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indexes have steadily increased year by year along with exports. 
In particular, the export volume of various industrial 
manufactured products has increased year by year. The scale 
and number of Chinese industrial enterprises have also 
developed rapidly. A series of environmental problems have 
also arisen. Just take the discharge of heavy metal pollutants in 
industrial wastewater as an example (Tab. 1) 

TABLE I.  THE DISCHARGE OF HEAVY METAL POLLUTANTS 

FROM THE INDUSTRIAL WASTEWATER OF CHINESE INDUSTRIAL 

ENTERPRISES IN 2015 [7] 

Pollutants 

Total 

emission 

(unit: ton) 

Main industries and proportions 

Hg 0.98 

Non-ferrous metal smelting and rolling 

processing industry 29.4%, non-ferrous metal 

mining and dressing industry 24.2%, 
chemical raw material and chemical product 

manufacturing 23.0% 

Cd 15.5 

Non-ferrous metal smelting and rolling 
processing industry 69.7%, non-ferrous metal 

mining and processing industry 19.2%, 

ferrous metal smelting and rolling processing 
industry 2.6% 

Pb 77.9 

Non-ferrous metal smelting and rolling 

processing industry 41.6%, non-ferrous metal 
mining and dressing industry 39.4%, 

chemical raw material and chemical product 

manufacturing industry 6.2% 

As 111.6 

Non-ferrous metal mining and dressing 
industry 38.0%, chemical raw material and 

chemical product manufacturing industry 
29.5%, non-ferrous metal smelting and rolling 

processing industry 23.8% 

Cr6+ 23.5 

Metal products industry 67.6%, ferrous metal 

smelting and rolling processing industry 
10.8%, leather, fur, feathers and their 

products and footwear industry 9.0% 

Total Cr 104.4 

Leather, fur, feather products and footwear 
industry 49.8%, metal product industry 

35.1%, ferrous metal smelting and rolling 

processing industry 6.2% 

At present, China's industrial energy consumption accounts 
for more than 80% of the total energy consumption. Entering 
the 21st century, China's total industrial waste gas and 
wastewater emissions have grown rapidly. Among them, 
industrial waste gas emissions have increased from 138145 
billion cubic meters at the beginning of the century to 69419 
billion cubic meters in 2014, and the total industrial wastewater 
emissions have also increased from 41.52 billion tons to 71.62 
billion tons [7]. At present, the pollution of industrial 
enterprises in China is still very serious. Based on the pollution 
problem of industrial enterprises, research on environmental 
risks is increasing. 

According to the BRICS Statistical Yearbook, as the 
world’s major emerging industrial countries, the consumption 
of energy and natural resources in the BRICS countries is 
increasing year by year. For other BRICS countries that are also 
emerging economies, the same problem exists. Such problems 
are particularly prominent in Russia, which is dominated by the 
energy industry. It is necessary to study the environmental risks 
of enterprises and avoid or reduce them in advance. 

Production dynamics of steel, paper and paperboard, as the 
main technological materials of the industry, presented on 
Figures 1-2 [8]. 

Fig. 1. Paper and paperboard Products of the BRICS countries over the years 
not include South Africa and India (unit: million tons) 

Fig. 2. Steel Products of the BRICS countries over the years not include South 

Africa(unit: million tons) [8] 

The Ministry of Ecology and Environment of the People’s 
Republic of China defined in government documents as: 
Environmental risks are “caused by natural causes or human 
activities, spread through environmental media, and can cause 
damage, damage or even destruction to human society and the 
natural environment. The probability and consequences of such 

110

110

113

118

117

123

7.6

7.8

7.8

8.2

8.2

8.6

19.5

21.9

21.5

22.5

24.6

25.8

0 50 100 150

2011

2012

2013

2014

2015

2016

Brazil Russia China

685

724

813

822

804

808

68.114

70.392

68.862

70.547

69.422

69.64

52.33

51.117

51.932

48.62

45.25

42.6

74.3

78.4

81.7

89

89.8

97.9

0 200 400 600 800 1000

2011

2012

2013

2014

2015

2016

India Brazil Russia China

Advances in Economics, Business and Management Research, volume 164

461



unfortunate events. European and American scholars started 
early in the study of environmental risks, and most of them 
focused on risk and risk control. At present, the commonly used 
evaluation methods in China are: gray clustering method, 
analytic hierarchy process, fuzzy synthesis Evaluation, BP 
neural network. Gray clustering method is a gray system that 
can handle incomplete information. Through classification and 
identification of the attributes of the gray system, objective 
results can be obtained. The disadvantage is that there are many 
transportation projects and cumbersome steps. AHP can be used 
for multiple indicators The comprehensive evaluation and 
decision analysis of complex problems with multiple levels and 
multiple schemes can be used for both quantitative analysis and 
qualitative analysis. Disadvantages are large-scale problems 
with many factors and high quantitative requirements for 
decision-making problems, because of the method 
implementation process There is a scoring process, it is difficult 
to objectively evaluate the problem. The fuzzy comprehensive 
evaluation method is suitable for systems with multiple 
structural levels and multiple evaluation factors. It is simple and 
easy to operate. The disadvantage is that this method cannot be 
used if there is a correlation between the indicators. BP neural 
network It is a network model with a wide range of applicability 
. It has complex nonlinear processing capabilities. Due to the 
setting of the network structure and the problem of learning idle 
numbers, it has strong generalization ability and easy control of 
errors. But the disadvantage of BP neural network is evaluation 
The model has limitations. The construction of evaluation index 
results requires a lot of data, and the convergence speed is slow 
and time-consuming due to the immutable learning rate. In 
addition, the number of hidden layer nodes is not easy to 
determine. Too few or too many nodes are not good, training It 
is easy to reach the local minimum without obtaining the best 
advantage, which leads to the unstable structure of the neural 
network and is not simple enough [9]. The above complex 
calculation methods are not universal. This article introduces a 
quantitative analysis of environmental multi-factors Evaluation 
method. 

The final result of risk evaluation is to determine the risk. 
Based on the known why evaluation, a risk evaluation system 
is established in combination with the risk evaluation theory, 
and correct and scientific methods are applied to objectively 
evaluate project risks and provide reference for investment 
decision makers. Theoretical basis and methods. The author 
believes that there are many kinds of evaluation methods, but 
after comparison, the multi-factor evaluation method of 
environmental risk is a relatively simple and easy to use method 
with comparative reference value. 

Sources of Environmental Risks of Industrial Enterprises an 
example presented on Risk categories: Air Pollution, Water 
pollution, Solid waste pollution, sound pollution, Radiation 
pollution and Others (Tab. 2). 

A multi-factor analysis and evaluation method for 
environmental risks of industrial enterprises. This method is 
generally used for the evaluation of pollutants (dust, objects, 
gases, waste, wastewater, light pollution, chemicals, etc.) and 
noise emissions. 

Evaluation formula of Risk [10]: 

 Xa× 

where, X – environmentalrisk score; 

a – frequencyof occurrence; 

M – maximum of b, c, d or e indicator; 

b – ratioof the emission value to the legal standard value (or 
management control); 

c– scopeand extent of influence; 

d–recoverabilityor sustainability of environmental impact; 

e–publicor media attention (sensitivity). 

TABLE II.  RISK CATEGORIES AND SOURCES 

Serial 

number 

Risk 

category 
Main source of risk 

1 Air Pollution 
Carbon emissions, industrial waste gas, 
combustion residues and various dust 

2 Water 

pollution 

Production wastewater and domestic sewage 

3 Solid waste 

pollution 

Waste oil, oily sludge, paint waste, heat 

treatment waste, surface treatment waste, 

etc. 

4 sound 

pollution 

Production overhaul, mechanical 

processing, equipment operation, the whole 

process of product production 

5 Radiation 

pollution 

Radioactive minerals and metals, waste 

residues, etc., reflection sources of various 

light pollution sources, etc. 

6 Other 
pollution 

Hazardous chemicals, hazardous production 
materials, other dangerous goods 

 

Maximum value of M. The specific evaluation method is: 
the five evaluation factors a, b, c, d, and e are based on the 
frequency of occurrence, the ratio of the emission value to the 
safety value, the scope and extent of the impact, the 
recoverability or sustainability of the impact, and the attention 
of the group. The degree or sensitivity is divided into five levels 
from high to low and assigned different points. 

The higher the level, the higher the score. Select the 
maximum value among b, c, d, and e, multiply it with a, and the 
final result is an environmental risk score. The value of the 
evaluation factor can be set with reference to Tab. 3, or it can 
be set by the enterprise itself. 

After determining the important environmental factors and 
the priority item level of important environmental factors, the 
environmental factor score X value is determined, and then the 
environmental factor evaluation should be carried out according 
to the score: M=5 or X=25, then the risk level is an urgent 
priority; X≥20, then The risk level is high, and the risk index is 
10; X=16 can be judged as medium risk, and the risk index is 6; 
when X≤15, it is in the low-risk stage, and the risk index is 2. 
Enterprises can make corresponding adjustments according to 
different risk indexes. 

However, the environmental risk assessment index based on 
this method should pay attention to the following points: 

 The environmental factors that have violated or are close 
to violating the requirements of laws and mandatory 
standards (such as excessive emissions) are directly 
determined as important environmental factors; 

 It is not illegal in general environmental factors, but 
environmental factors that are highly concerned or 

Advances in Economics, Business and Management Research, volume 164

462



mandatory monitored by relevant local government 
departments should be determined as important 
environmental factors; 

 Substances that the government or the law expressly 
prohibits the use, restricts the use, or replaces the use 
within a time limit shall be determined as important 
environmental factors; 

 The use and leakage of hazardous waste and hazardous 
chemicals should be determined as important 
environmental factors; 

 If the company's most important energy material has the 
greatest potential for control and saving, it is judged as 
an important environmental factor; 

 Environmental factors (such as fire, leakage of 
dangerous goods, etc.) that are expected to have serious 
environmental impacts under abnormal or emergency 
conditions should be determined as important 
environmental factors; 

 Environmental factors that are of high concern or clearly 
required by related parties shall be determined as 
important environmental factors. 

TABLE III.  MULTI-FACTOR EVALUATION METHOD SCORING STANDARDS 

Evaluation factor Rating description Score 

Frequency a Continuous occurrence-once a day 5 

Once a day-once a week 4 

Once a week-once a month 3 

Once a month-once a year 2 

Once more than a year (occasionally) 1 

Emission value and 

regulatory standard value 
Than b (or management 

control) 

≥100% (or uncontrolled) 5 

80% - 100% 4 

50%~80% (may be controlled, but 
not thorough) 

3 

30%～50% 2 

30% or less (or completely under 
control) 

1 

Scope and extent of 

influence c 

Severe national and global 

destruction 

5 

Serious damage to the province or 

city 

4 

More severe damage near the town 3 

Minor impact near the factory 2 

In-plant influence 1 

Recoverability or 

ustainability of 
environmental impact d 

Unrecoverable or recoverable over 

one year 

5 

Recover within half a year to one year 4 

Recover within one week to six 

months 

3 

Recover within one day to one week 2 

Recover within one day 1 

Public and media 

attention e 

International attention 5 

State pays great attention 4 

Evaluation factor Rating description Score 

Regional concern 3 

General attention near the factory 2 

Not for concern 1 

 

Problems of the enterprise. For most companies in newly 
industrialized countries, the pursuit of economic demands 
exceeds other parts, which is a very realistic problem. At 
present, the main problems in these countries are:  

 The lack of corporate environmental compliance risk 
functional departments;  

 The lack of systematization, the relative independence 
of various departments within the corporate 
management system, the lack of effective 
communication mechanisms, and the lack of functional 
departments, As a result, the entire enterprise 
environmental risk management work is neglected;  

 The demands of the economy make the current 
enterprise environmental management systems in these 
countries be standardized and procedurally inadequate, 
requiring more principles, less specific procedural 
control, and poor operability;  

 Companies only regard environmental management as a 
passive behavior under legal enforcement. When 
economic goals and environmental goals conflict, 
companies often sacrifice environmental goals to 
achieve economic goals;  

 The corporate leadership does not pay enough attention 
to environmental protection and self-Poor awareness of 
prevention;  

 Insufficient means. Some seriously polluting 
enterprises, although aware of the seriousness of the risk 
of violations, are limited to the existing management, 
technology and knowledge level, and it is difficult to 
find effective risk identification, risk prevention and 
remediation methods and mechanism [11-13]. 

The government’s corporate environmental policies address 
environmental risk issues. 

 Adjusting and optimizing the industrial structure to 
make the industrial layout more reasonable;  

 Increasing the intensity of pollution control investment, 
which requires a large amount of budget and approval 
process, therefore, the responsibility of relevant 
government environmental departments is a 
requirement; 

 3.Optimize the pollution source structure and other 
aspects, and use and build a reasonable and effective 
external supervision mechanism, so as to be able to 
propose corresponding policy recommendations based 
on the results of the company's environmental risk 
assessment [14-18]. 

From the enterprise level: 
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 Establish an enterprise environmental risk emergency 
response center, and set up an emergency response 
center in industrial enterprises, especially high-pollution 
and high-consumption industrial enterprises that are 
monitored, and establish a platform to integrate 
environmental protection, public safety, and fire 
protection. Medical assistance, natural disaster 
prevention and other resources are integrated and unified 
deployment is implemented [19-21]. An industrial 
enterprise should establish four levels of emergency 
response systems, namely, the emergency response 
center of the city where it is located, the emergency 
response center of the county where it is located, the 
emergency response center of the town or district where 
it is located, and the emergency sub-center within the 
enterprise plant area. The four-level response system can 
be Realize the docking and linkage of emergency 
response level by level between enterprise-town-county-
city [22-23]; 

 Establish an enterprise environmental risk emergency 
response system. The internationally accepted 
emergency response system is the area promulgated by 
the United Nations Environment Program The 
emergency response system (APELL), combined with 
APELL's ideas, establishes an emergency prevention 
and response system suitable for the enterprise's own 
characteristics, to minimize the incidence of various 
dangerous accidents, and minimize the loss in the event 
of an accident, so as to ensure the stable operation and 
lasting competitiveness of industrial enterprises. The 
emergency response system industry enterprise should 
integrate information collection, transmission, feedback, 
regional security monitoring, accident and disaster early 
warning, dispatching command, and a comprehensive 
management system. It conducts a unified response to 
the police and handles issues related to public safety, 
road traffic, fire protection, disaster prevention and 
mitigation, environmental protection, medical first aid, 
municipal emergency rescue, and emergencies in 
industrial enterprises; and coordinates the area 
according to the corresponding emergency plan [24-27]. 
Enterprises, in conjunction with professional 
departments such as public safety, fire protection, 
disaster prevention, environmental protection, maritime 
affairs, first aid, etc., deal with various emergencies in a 
timely and effective manner [28-30];  

 Establish a sound environmental risk management 
system, and manufacturers must manage safety , The 
leaders and production managers of industrial 
enterprises must pay attention to safety work, earnestly 
implement the safety production responsibility system at 
all levels to enhance independent innovation 
capabilities, develop low-pollution and high-efficiency 
alternative processes, and constantly improve their own 
risk avoidance mechanisms, and pay attention to the 
enterprise itself The construction of an environmental 
risk team regularly evaluates related environmental risk 
projects, and immediately improves and perfects 
environmental risks [31-32]. 

IV. CONCLUSION 

This article starts with data related to the industrial 
development of the BRICS countries, and begins to pay 
attention to the corporate environmental risks of China, Russia 
and other BRICS countries. It focuses on a simple and easy-to-
operate multi-factor evaluation method for environmental 
factors. This method has a wide range of adaptability and the 
problem is that the scientificity needs to be improved. This 
method does not require high knowledge and ability of the 
operator, and does not require complex tools for initial 
statistics. If you conduct a deeper research, you should pay 
attention to the widespread use of China’s power and energy 
industries. TOPSIS method. The author hopes that relevant 
industrial enterprises in China can pay more attention to the 
level of enterprise construction management and pollutant 
emission control. Ultimately, constitute an effective sustainable 
development model for industrial enterprises. 
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