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Abstract: Under the concept of sustainable development, problems such as high resource consump-
tion, serious environmental pollution and ecosystem degradation are the main factors restricting the
sustainable development of economy. This paper aims to analyze the benefits of economic security
and environmental protection from the perspective of sustainable development and scientific and
technological ecological environment. This paper puts forward the construction of the indicator
system for the coordinated development of eco-technology innovation and economic environment,
and analyzes the experimental results of economic security and environmental benefits on this basis.
The experimental results of this paper show that after the implementation of the eco-technology
innovation management system (hereinafter referred to as IEIMS for convenience), the material
utilization rate and unit cost are essentially stable, and the cost is significantly lower than before.

Keywords: economic and environmental benefits; sustainable development; technological ecological
environment; environmental protection; China science and technology

1. Introduction

With the development of human society, a large number of natural resources have
been consumed and destroyed. Especially after the Second World War, the process of
industrialization and urbanization in the world has gradually accelerated, and the rapid
economic development has made the excessive use of natural resources exceed the normal
load of nature, causing great adverse effects. With the rise in increasingly serious environ-
mental problems, many economists began to question the value of economic growth in a
narrow sense. They believed that only pursuing the growth of gross national product and
ignoring social welfare would damage the living environment, living conditions and social
welfare of human beings, resulting in the reduction of overall quality. In order to solve the
problems of high resource consumption, serious environmental pollution and ecosystem
degradation, this paper puts forward the concept of harmonious development of economy
and environment, and uses the comprehensive evaluation index system to establish the
system of harmonious development of economy and environment. SD involves all links
and processes of social development. Economic safety and environmental protection bene-
fits are the most direct and realistic benefits of economic development achievements. The
technological ecological environment is an important guarantee and supporting condition
for achieving sustainable economic and social development.

Based on the existing research results, scholars have carried out relevant research
on economic and environmental benefits. Matthew Carmona discussed the relationship
between architectural environmental quality and its value from four aspects of health,
society, economy and environment [1]. The interaction between environmental pollution
and economic development is related to the extent to which developing countries achieve
the goal of green growth. In economic development, if social, political and economic factors
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effectively curb pollution, then the economy would be based on the inverted U-shaped
Kuznets curve. Therefore, Samuel Egbetokun took Nigeria as a case to study the environ-
mental Kuznets curve and combined it with six environmental variables (carbon dioxide,
nitrogen monoxide, suspended particulate matter, rainfall, temperature and greenhouse
gas emissions) [2]. Joseph S. Shapiro developed and evaluated a quantitative model linking
trade and environment to better understand the economic forces driving these changes [3].
Vikas Kumar aimed to analyze the problems in the development of manufacturing industry
from the aspects of social politics, economy, law and environment [4]. However, these
scholars’ research on economic and environmental protection benefits lacked a certain
technical demonstration. Through research, it was found that SD was of better help to
economic and environmental protection benefits. In this regard, relevant documents on SD
were consulted.

Some scholars have also conducted some research on Syed Abdul Rehman Khan,
from the perspective of emerging economies in Asia, and discussed issues related to
green logistics index and economic, environmental, social and other aspects. This would
help policy makers and researchers recognize the importance of environmental protection
concepts for improving social, economic and environmental performance [5]. Patrick
Schroeder determined the relevance of circular economy practice to the achievement of SD
goals. Through the relevant research on the practice of circular economy and SD goals, it
was found that the practice of circular economy can make a direct contribution to many
SD goals [6]. However, these scholars did not analyze the benefits of economic security
and environmental protection from the perspective of SD and technological ecological
environment, but only discussed them from a shallow level.

To solve the problems of high resource consumption, serious environmental pollution
and ecosystem degradation, this paper puts forward the concept of coordinated devel-
opment of economy and environment, builds a system of coordinated development of
economy and environment through comprehensive evaluation index system, and conducts
a simulation experiment on the eco-technology innovation management of the production
department of a residential building materials industry limited company. It can be observed
that after the implementation of the management system of eco-technology innovation,
the material utilization rate and unit cost essentially tend to be stable, and the cost is
significantly lower than before.

2. Evaluation Methods of SD and Technological Ecological Environment
2.1. Connotation of Economic Safety and Environmental Protection Benefits

The connotation of economic safety and environmental protection benefits refers to
enterprises taking measures to eliminate potential unsafe factors, control and reduce risks,
and reducing the occurrence rate and consequences of accidents in the production and
operation process in order to obtain the expected value [7,8]. The evaluation of economic
safety and environmental protection benefits is a multi-objective function decision-making
problem. Under different circumstances, there may be different results or expectations.
Risk and uncertainty are the main sources of risk. In risk decision making, enterprises may
make unsafe decisions or implement correct preventive measures. At the same time, it is
also faced with uncertain factors, which affect the production and operation activities of
enterprises and even the normal operation of the entire social system. Economic safety
and environmental protection benefits refer to value creation activities that bring expected
losses or benefits to enterprises within a certain period of time [9,10]. Among them, losses
include direct losses and indirect losses; income includes excess profit, extra profit and
excess cash flow (economic net present value), etc. For enterprises realizing economic safety
and environmental protection benefits, the following two aspects need to be considered: the
first is to reduce the accident risk that may exist in production and operation activities; the
second is to minimize the additional costs or benefits arising from the emergency measures
or remedial measures taken to prevent the occurrence of accidents [11,12].
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2.2. Ecological Technology Innovation

Ecological technology is a scientific and technological innovation aiming at the har-
monious development of human and nature and pursuing the coordinated development
of economic, social and ecological benefits. Figure 1 shows eco-technology innovation.
Ecological technology is a green technology of “active control or pre-control” [13]. Eco-
technical innovation is the fundamental requirement for realizing the “Scientific Outlook
on Development”. The scientific concept of development emphasizes the harmony between
man and nature, which is a comprehensive, coordinated and SD concept. To realize the
scientific concept of development, it is necessary to develop ecological technology from
technological innovation to environmental protection, strengthen scientific research and
development, and develop low energy consumption and low pollution technologies [14].
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Figure 1. Ecological technology innovation.

Ecological civilization is a new form of civilization that requires not only political,
economic and cultural support, but also technical support, namely the innovation of
ecological technology. Due to the continuous growth of the population, the people’s
demand for material life is becoming higher and higher. Many resources have been depleted
and even exhausted. Developing countries can no longer follow the development model of
“pollution before treatment” as developed countries. China has a large population and a lack
of resources, and needs to develop its economy. However, the extensive management mode
of excessive resource exploitation, high pollution and high consumption of enterprises has
caused great pressure on the environment, which has brought about “crisis syndrome”, and
the traditional technological innovation of enterprises is facing development difficulties.
Therefore, from traditional technology innovation to eco-technology innovation, people
must remove the traditional economic development dilemma through eco-technology
innovation, and the green technology innovation of enterprises is also an urgent problem to
be solved. Eco-technical innovation of enterprises can achieve the coordinated development
of economic, social and ecological benefits of enterprises in the short term, which may have
a certain impact on the economic benefits of enterprises in the short term. However, in the
long run, the development mode of green competition can establish a good ecological image
for enterprises, and improve their ecological awareness and requirements for ecological
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products. Enterprises must carry out eco-technological innovation in order to change the
extensive development mode of traditional technological innovation, which is based on
economy, so as to achieve SD of enterprises and promote the circular development of
economy [15].

2.3. Construction of Indicator System for Coordinated Development of Economy and Environment

The coordinated development of economy and environment is a comprehensive
system with wide coverage. The establishment of the evaluation index system is the basis
for the study of the coordination between the enterprise economy and the environment,
and also an important basis for the comprehensive evaluation of the SD of enterprises [16].
In order to better evaluate the coordinated development of economy and environment, this
paper analyzes the indicators of constructing an ecological economic environment.

(1) Basic principles for establishing indicator system

There are many indicators to measure the degree of coordination between economic
development and the ecological environment system, with complex relations and large
differences in characteristics. In order to select the most representative and sensitive
indicators, the following basic principles must be followed. Figure 2 shows the basic
principles of the indicator system.
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Scientific principle: the construction of the indicator system cannot be separated from
the scientific concept of development and the concept of SD. Therefore, the indicators
selected must have scientific connotations. When selecting indicators, it is necessary to
fully understand and study the system science to reflect the connotation and realization
level of SD of enterprises.

The principle of unity of system and hierarchy: the systematic theory requires that the
enterprise carrying the economic and environmental development should be regarded as
an open system of mutual connection, mutual exchange and information exchange. No
subsystem is independent, and it is an organic whole with multiple levels.

Principle of operability and comparability: the objective of the indicator system is
to guide the actual work. The comprehensive evaluation indicators for evaluating the
enterprise’s economy and environment should be operable. The indicator system should
take into account the change of indicators and the difficulty in and reliability of obtaining
data, and select representative indicators and main indicators as much as possible. It is
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not that the larger the scale, the better [17]. The indicator system should be concise, clear,
easy to operate and easy to understand. The development of cities in different regions is
compared horizontally and vertically, and reasonable adjustments are made according to
the problems reflected by the indicators and the development of each functional group.

Principle of independence: in order to make a correct assessment of regional economic
and environmental development, it is necessary to carry out an in-depth exploration of
the minimum indicators. Therefore, in the indicator system, each indicator should be as
independent as possible, and in the same indicator, duplication should also be avoided.

The principle of combining dynamic and stability: the indicator system should main-
tain its relative stability within a certain period of time, and its content should not change
too frequently. However, the evaluation indicators must be dynamic and constantly ad-
justed with the development of the enterprise zone system.

(2) Method of empowerment

Index weight is the importance of each index in the evaluation index system. In gen-
eral, its weight is divided into subjective and objective. The subjective weighting method
is based on the preference of the evaluator for each index, and adopts the Delphi method,
fuzzy comprehensive evaluation method, analytic hierarchy process, etc. The objective
weighting method is used to determine the weight of each index by analyzing the varia-
tion information and relevant information between each index, such as the coefficient of
variation method, entropy method, factor analysis method, complex correlation coefficient
method, etc.

When evaluating the coordinated development of the environment and economy, the
entropy method in the objective evaluation method is used to weigh each index. With
the increase in information, the uncertainty and entropy of information become smaller.
The smaller the amount of information, the greater the uncertainty of information and the
greater the entropy.

It is assumed that cok represents the value of the k-th index of sample o. Among them,
m is the number of indicators.

The proportion of indicators is changed:

Dok =
cok

∑m
o cok

(1)

The entropy value of the index is calculated:

jk = −∑m
o=1 DoklnDok (2)

Entropy is reversed:
hk = 1 − jk (3)

The weight of indicators is calculated:

ek =
hk

∑
q
k=1 hk

(4)

(3) Comprehensive evaluation index system

In order to comprehensively evaluate the economic and environmental development
of an enterprise, the comprehensive evaluation method of multiple indicators can be used.
The weights can be integrated layer by layer to obtain an evaluation index at the system
level, and the overall evaluation of an enterprise can be obtained according to certain rules.

The hierarchical recursive method is used to solve the comprehensive development
indicators of each system. The specific calculation formula is as follows:

Calculation of tertiary indicators:
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The value V of the third-level indicators is multiplied by the value of the fourth-level
indicators and their weights and summed up. The formula is as follows:

vo = ∑m
o=1 eoFo (5)

Among them, Fo is the fourth level index value.
Calculation of secondary indicators:
The second-level index No is the sum of the third-level index value multiplied by the

corresponding weight, and the formula is as follows:

No = ∑z
o=1 iovo (6)

Among them, io is the weight of a third-level indicator, and z is the number of items of
the fourth-level indicators included in the second-level indicators.

Overall development degree of economic environment system:
The comprehensive development degree of the economic and environmental system is

obtained by adding the development degree of the economic system and the development
degree of the environmental system.

G = γM1 + δM2 (7)

On this basis, G is the overall development index; M1 is the economic system develop-
ment index; M2 is the ecosystem development index; γ and δ are their respective weights.
Because the indicators are normalized, the data obtained using this method vary from 0 to
1. When the development degree of the evaluation target is close to 1, the development
degree of the evaluation target would increase, and vice versa.

3. Evaluation of Experimental Results of Economic Safety and Environmental
Protection Benefits
3.1. Enterprise Benefit Evaluation Based on Eco-Technology Innovation Management

The key to the construction of ecological technology innovation management system
is to continuously improve and prevent pollution, and always adhere to the concept of
“prevention first” in business activities. Its prominent function is to save energy, reduce
pollution, improve the market competitiveness of small and medium-sized enterprises,
and promote the SD of enterprises. Through the establishment and IEIMS, people address
the harmonious development of factory and habitat environment, shape the green image
of SMEs and improve the invisible equity of enterprises. Establishing a good reputation
among customers and thus expanding the market has laid a solid foundation for the SD of
the company.

In this paper, the production department of a residential building materials industry
limited company implements the management system of ecological technology innovation,
and carries out qualitative analysis on the product output after implementation.

3.2. Product Output Change

Since January 2020, the eco-technology innovation management system has been
officially launched, and the company’s product output has changed significantly. As shown
in Figure 3, Figure 3a is for 2019 and Figure 3b is for 2020. At the beginning of 2019,
before the company implemented the eco-technology innovation management system, the
company’s production scale had not exceeded 7000 square meters. This is mainly because
the company adopted the traditional quality management system. However, in the process
of production, because the management level of managers and departments is not high,
and the training of employees and departments is not in place, many production and
management behaviors are not controlled systematically, resulting in the product output
having difficult in exceeding 7000 square meters. When implementing the eco-technology
innovation management system, the company’s system promotion team pays attention
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to the traceability of product behavior from the two levels of environmental management
and quality management to control environmental behavior and production activities. In
the process of production, the quantity of rework caused by production operations and
the management of customer customized orders absorbed the essence of eco-technology
innovation management, reduced many management loopholes, and greatly increased
product output.
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Figure 3. Production data of the company. (a) Changes in the output of the company’s products in
2019. (b) Changes in the output of the company’s products in 2020.

3.3. Product Cost Evaluation

Based on the comprehensive evaluation index system, this paper calculates the pro-
duction material cost, auxiliary material cost, labor cost and other costs, and calculates
the product cost of the whole plant. The cost changes before and after implementation are
compared. Table 1 shows the average product cost.

Table 1. Average product cost.

2019 2020

Paint 18.64 CNY/square meter 13.66 CNY/square meter

Carton 2.3 CNY/square meter 1.88 CNY/square meter

Labor cost 11.4 CNY/square meter 9.15 CNY/square meter

Total cost 46.66 CNY/square meter 34.45 CNY/square meter

As shown in Figure 4, the unit cost of paint was analyzed, in which Figure 4a is
2019 and Figure 4b is 2020. From the comparison of the cost per unit of finished paint
consumption in the year before and after the establishment of the eco-technology inno-
vation management system, it can be seen that the average cost per ton of paint was
18.64 CNY/square meter in the year before the implementation of the environmental
protection system. Through the establishment and implementation of the ecological tech-
nology innovation management system, the utilization rate of paint has been improved,
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and the loss of paint has also been reduced. The average production unit cost was 13.66
CNY/square meter, and the unit cost has been reduced by about CNY 5. The saving of
production factors and chemical products in the eco-technological innovation system can
reflect the direct economic benefits of enterprises here.
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Figure 4. Unit cost analysis of paint. (a) Unit cost of paint in 2019. (b) Unit cost of paint in 2020. The
black line represents the cost unit price of paint in 2019; the purple line represents the cost unit price
of paint in 2020.

As shown in Figure 5, the unit cost of carton was analyzed, in which Figure 5a is 2019
and Figure 5b is 2020. From the cost analysis table of packaging materials, it can be found
that before the IEIMS, the packaging cost was about CNY 2.3 per square meter, and the
fluctuation was large, indicating that the use of materials was uncontrolled and improper.
After the IEIMS, the control indicators for the use of packaging materials were formulated,
and the employees were encouraged to put forward reasonable suggestions. The utilization
rate of materials had become stable, and the unit cost was also relatively fixed, at CNY 1.88
per square meter. Compared with before the IEIMS, the cost was significantly reduced.

Figure 6 shows the manpower cost analysis, in which Figure 6a shows 2019 and
Figure 6b shows 2020. In terms of human costs, the IEIMS has not led to an increase in the
cost of enterprises. Before the IEIMS, the cost of employees in enterprises was generally
high, with a maximum of CNY 12.28 per square meter and a minimum of CNY 9.87. The
IEIMS is ostensibly used to increase costs. Although the production of the enterprise has
increased, the personnel cost has not decreased significantly compared with that before
the implementation. This is mainly because in the early stage of the implementation, some
workers with good performance had received corresponding rewards, resulting in more
labor costs. After the normal operation of the system, the production efficiency of the
enterprise would also be improved.
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Figure 6. Labor cost analysis. (a) Labor cost analysis in 2019. (b) Labor cost analysis in 2020. The
black line represents the unit price of enterprise labor costs in 2019; the purple line represents the
unit price of enterprise labor costs in 2020.



Sustainability 2023, 15, 6072 10 of 13

By comparing the change of the total cost of products within one year before and after
the IEIMS, the impact of the IEIMS on enterprises was investigated. As shown in Figure 7,
Figure 7a shows 2019 and Figure 7b shows 2020. According to the change of the unit cost
of the enterprise, before the implementation of the management system of eco-technology
innovation, the total unit cost was CNY 46.66 per square meter. After the implementation
of the management system of eco-technology innovation, the unit cost began to decline
significantly, and was finally about CNY 34.45 per square meter.
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The theory of SD came into being under the background of the increasing problems
between human beings and the natural ecological environment and the restriction of social
and economic development. It requires realizing the harmony of population, resources,
environment, society and economy, which should not only conform to the interests of
the present, but also ensure the interests of future generations. SD is the organic unity
of ecological, economic and social development, and is an important part of enterprise
eco-technology innovation. The eco-technological innovation of enterprises must be based
on the idea of SD, and enterprises are not only the main body of its implementation, but
also its bearer, and play an important role in SD. Ecological technology is a kind of SD
technology, which can promote the SD of technology, economy, ecology and society. Sus-
tainable technological innovation is the organic combination of SD theory and technological
innovation, and is the premise of achieving SD. It is a new method of technological innova-
tion and a practical method of ecological culture adopted by human beings on the basis of
pursuing SD and advocating ecological civilization. The technological innovation of the
enterprise can make the new products of the enterprise continuously commercialized and
obtain better economic benefits, thus laying a solid economic foundation for the SD of the
company. Sustainable technological innovation is a new innovative way to promote the
coordinated development of enterprises, society and nature. The purpose of this paper is to
explore the impact of eco-technology innovation management system on the development
of enterprises, and find that it can significantly improve the efficiency of enterprises.
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4. Discussion

In the production process, only by strengthening safety and environmental protection,
establishing a good brand image, and improving the credibility of the enterprise, can the
enterprise’s economy continue to grow. At present, the safety and environmental protection
of most enterprises are not sound enough, and there are many problems. In this context,
the government has issued a mandatory plan that requires enterprises to pay attention
to safety and environmental management in the development process. If a company has
made outstanding achievements in safety and environmental protection, it would receive
attention at the provincial and national levels, and spread its own safety and environmental
protection management system, which can not only improve the company’s popularity but
also improve the company’s reputation so that it can quickly establish a foothold in the
increasingly fierce market.

In addition, with the development of social economy and the improvement of people’s
living standards, the public’s attention to the safety and environmental protection manage-
ment of enterprises is also increasing, and enterprises can also improve customer loyalty
by publicizing their safety and environmental protection management efficiency to the
people. Through the active promotion of the company itself and the government, the brand
awareness and credibility can be improved, which is very important for enterprises in the
changing market. For example, in its development process, Ashley has used its relationship
with the government to occupy a place in the market.

While improving the safety and environmental management level of employees, im-
proving the employment and resignation of employees would greatly help improve the
work efficiency and enthusiasm of employees. Human resources are the top priority. Enter-
prises can start from strengthening the management of safety and environmental protection.
The production environment of a factory is guaranteed and safe, which can attract many
talents. With the intensification of market competition, employees are increasingly likely
to suffer from occupational diseases, and no one is willing to suffer from occupational
diseases under the condition of high salary. Therefore, people should pay more attention
to safety and environmental management, and establish a perfect and safe environmental
management system according to the needs and work characteristics of employees, so as to
attract more talents to enter, improve the production efficiency of enterprises, and obtain
greater economic benefits. The eco-technology innovation management system proposed
in this paper can promote the development of enterprises well and bring higher benefits to
enterprises.

5. Conclusions

Eco-tech innovation management is an important part of an enterprise. However,
when building an eco-technology innovation management system, it is necessary to evalu-
ate it, analyze its existing business processes, and develop corresponding environmental
management procedures to control it. In enterprises with low management level, this
behavior can greatly promote the update and improvement of other management methods,
thus speeding up the management level of the whole enterprise. It can not only effec-
tively control the environmental protection behavior of enterprises, but also improve other
management behaviors that are linked to the benefits of enterprises. The establishment of
ecological technology innovation management system has reduced the number of unex-
pected accidents in the enterprise, ensured the life safety of employees, and improved the
enthusiasm of employees. At the same time, the excellent working environment would
attract a large number of skilled workers and operators to join, ensure the physical quality
of the company’s employees, and then promote the company’s product quality. From the
perspective of SD and based on value creation activities, this paper analyzed the current
situation and existing problems of SD of enterprises, evaluated its influencing factors in
depth, and put forward policy recommendations for improving economic security and
environmental protection benefits. The main contributions of this paper are as follows: first,
the definition of technological ecological environment and its relationship with economic
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security were analyzed in detail to lay a foundation for the study of economic security
and environmental protection benefits; the second was to establish a theoretical model of
the relationship between economic ecological environment and technological ecological
environment, and verify the effectiveness of the model. However, due to the limitations of
time and technology, the problems encountered in the research of eco-technology innova-
tion management in this paper have not been analyzed in detail. In order to address this,
further analysis will be conducted in the future.
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