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INTRODUCTION

Relevance of the theme: The urgent environmental issues facing the world today, such as climate change, pollution, and loss of biodiversity. According to the latest satellite PM2.5 data, the global population weighted average PM2.5 level slightly increased from 28 micrograms per cubic meter to 28.2 micrograms per cubic meter between 2020 and 2021, which is more than five times the World Health Organization's (WHO) guidance of 5 micrograms per cubic meter. According to the 2023 Global Air Quality Report survey, the ranking of countries and regions with the most severe pollution based on annual average PM2.5 concentration (μ g/m³) China ranks 19th among the countries and regions with the most severe pollution in the world. The Chinese government, led by the Ministry of Ecology and Environment Protection, has formulated multiple measures, covering not only air pollution, but also water pollution, soil pollution, and waste management. 
As a developing country, Chinese enterprises are both contributors and victims of environmental challenges. This article discusses the concept of corporate environmental responsibility and how it has gained importance globally and in China to explore why environmental management is becoming increasingly important for businesses, especially in the context of government regulatory pressure, consumer expectations, and global sustainable development goals. How should businesses develop their own environmental management systems to better promote their social responsibility and healthy development. In the discussion, we will address specific issues such as how Chinese companies can improve efficiency, reduce waste, and enhance corporate image. We will also discuss the challenges and opportunities that Chinese companies face. Finally, we will outline the specific challenges that Chinese companies face in implementing environmental management systems, such as financial costs, lack of technical expertise, and cultural barriers. In addition, emphasizing the opportunities that effective environmental management can bring, such as market competitiveness, regulatory compliance, and opportunities to obtain new investments. Quoting case studies or research to gain a deeper understanding of the experience of Chinese enterprises in this field.
Research purpose and objectives: The primary aim of this research is to analyze and understand how Chinese enterprises can establish and implement effective environmental management systems. This encompasses an in-depth examination of the current landscape of environmental management within these enterprises, highlighting the prevalent environmental challenges and the contextual backdrop of regulatory, economic, and social influences.

The study seeks to identify and evaluate best practices in environmental management systems, drawing insights from successful case studies and dissecting the factors contributing to their effectiveness. Concurrently, the research aims to uncover the barriers to effective environmental management, including financial constraints, lack of technical knowledge, and cultural differences.

An integral part of the research involves exploring and defining effective frameworks and strategies for environmental management that align with international standards, such as ISO 14000, while being adaptable to the unique Chinese business environment. This objective extends to assessing the multifaceted impacts of implementing such systems, covering environmental, economic, and social outcomes.

Furthermore, the study aims to synthesize findings to offer actionable recommendations for enterprises, policymakers, and other stakeholders, aiming to overcome existing barriers and promote sustainable environmental practices. Lastly, the research intends to identify future directions, paving the way for ongoing improvement and innovation in the field of environmental management in Chinese enterprises.

Through these comprehensive objectives, the research endeavors to contribute significantly to the understanding and enhancement of environmental management practices among Chinese enterprises, fostering a path towards sustainable development.

Analysis of recent research and publications. Analysis of the latest research and publications. Copyright belongs to the author. The formation of theoretical, methodological and practical foundations of environmental management in enterprises is laid down in the scientific works of N.J. Duijm, Cecile Fievez, Marko Gerbec, Yu. Grinchenko, Ed. Kuznetsova, E. Maslennikova, I. Nenno, M. Porter, Yu. Robul, O. Sadchenko, M. Сhaikovskaya, I. Gaivoronskaya.

Methodology and Data Sources：This study employs a comprehensive methodology that intertwines a systematic literature review with qualitative case study analysis to explore the establishment and implementation of environmental management systems in Chinese enterprises. The literature review forms the foundation of the research, drawing on a wide array of sources including academic journals, industry reports, government publications, and environmental audits. These sources are accessed through established databases such as ScienceDirect, JSTOR, and Google Scholar, as well as publications from the Chinese Ministry of Ecology and Environment and international organizations like the United Nations Environment Programme.

Connection of the qualification project with scientific projects, plans, and topics. The qualification certificate was issued at the Department of Management and Innovation Odesa I.I. Mechnichov National University. The scientific research plan in the process of state budget topic is “Marketing systems and management technologies in conditions of multilevel convergence” (State registration office 0120U102481, 2020-2024).

Goals and tasks. The purpose of this study is to develop theoretical and methodological foundations and practical recommendations for managing companies based on the principles of corporate social responsibility. To achieve the objectives of the qualification tesis, it is necessary to set and solve the following tasks:

- analyze theoretical approaches, concepts and principles to environmental management;

- define international environmental standards and approaches to environmental management;

- consider the evolution of environmental management in China;

- substantiate the features of the implementation of environmental management at Chinese enterprises;

- conduct a comparative analysis of the state of environmental management at Chinese enterprises;

- make a comparison with international environmental standards;

- assess the effectiveness of the implementation of environmental management at Chinese enterprises;

- give recommendations on the implementation of environmental management systems at Chinese enterprises;

- propose the construction of an environmental health and safety management system for G.

Object. In this qualification project, the object is the process of ensuring the environmental management system at Chinese enterprises. 

The subject of the study is the theoretical and practical aspects of the formation of the environmental management system at Chinese enterprises.

Research methods. The work uses general scientific methods for solving problematic tasks of creating an environmental management system at Chinese enterprises: dialectical, analytical, comparative analysis, systematization, and assessment of the effectiveness of creating an environmental management system.

As well as special methods: expert assessments; systematization of scientific literature, monographs, legislative and regulatory acts, their theoretical and practical analysis. The level of qualification is based on the provisions of the works of leading scientists in the field of creating environmental management at enterprises, strategic management, information from Internet sources, and company reporting data.

Approval and release of results. The basis of the level of qualification is the work regulations of leading scientists in the field of environmental management, information from Internet resources, reported data of companies. The materials for the qualification project were reflected: Wang Jing (2024) The Establishment Of Environmental Management At An Enterprise. Collection of abstracts of students, postgraduates and applicants - participants of the 80th reporting conference of the Odesa National University I. I. Mechnikov Odesa National University. Section of Economic and Legal Sciences (23-25 April, 2024, Odesa) / edited by O. V. Poberezhets; ed, E. I. Maslennikov, A. L. Svyatoshniuk, et al: Oldie+, Р. 312-316.

Structure and scope of work. The practical significance of the study lies in the possibility of using the materials, provisions and conclusions of the master's thesis to improve the efficiency of creating an enterprise environmental management system.

Structure and volume of work.

The work consists of an introduction, three chapters, a conclusion and a bibliography (56 sources). The total volume of the qualification project is 71 pages, including 4 figures. The chapters will cover the following issues:

- Chapter 1. Theoretical foundations of environmental management.

- Chapter 2. Analysis of the current state of environmental management at Chinese enterprises.

- Chapter 3. Evaluation of the effectiveness of environmental management implementation at enterprises and recommendations for system implementation.

Complementing the literature review, the research utilizes case study analysis to gain deeper insights into the practical aspects of environmental management in Chinese enterprises. Case studies are selected based on criteria like industry relevance and geographical diversity, aiming to cover a broad spectrum of environmental management practices. Data for these case studies are gathered through methods such as interviews with industry professionals, on-site observations, and analysis of internal company documents and environmental reports. The research also integrates comparative analysis, contrasting the environmental management practices of Chinese enterprises with global standards and best practices. This helps to identify both unique challenges and successful strategies applicable to the Chinese context.

The culmination of this research involves synthesizing the insights gained from both the literature review and the case studies. This synthesis is aimed at drawing practical conclusions and formulating actionable recommendations for Chinese enterprises and policymakers. Through this methodological approach, the study aspires to provide a balanced perspective, combining theoretical knowledge with empirical findings to offer a nuanced understanding of environmental management systems in the context of Chinese business practices.

CHAPTER I

THEORETICAL FOUNDATIONS OF ENVIRONMENTAL MANAGEMENT

1.1 Environmental management: concepts and principles
Definition of environmental management and its basic principles：Environmental management (EM) is a management system that integrates environmental aspects into all stages of an enterprise's activities in order to reduce negative environmental impact and ensure sustainable development. This concept includes planning, organising, controlling and monitoring environmental processes, which allows businesses to reduce their environmental impact, increase resource efficiency, and comply with environmental standards and legal requirements. Environmental management goes beyond traditional environmental management, as it is aimed not only at reducing harmful emissions and waste, but also at increasing the environmental responsibility of the enterprise in all areas of its operations. This means that EM includes issues related to product design, production processes, supply chains, and communication with the public and stakeholders.

Principles of environmental management: 

1.
The principle of sustainable development: EM is based on the idea of sustainable development, which implies a balanced combination of economic, social and environmental aspects in the activities of an enterprise. This means that the company should not only ensure profit, but also treat resources responsibly, preserving them for future generations.

2.
The principle of consistency: The environmental management system should be integrated into the overall management system of the enterprise. This means that environmental aspects should be taken into account at all levels of decision-making and in all departments of the enterprise.

3.
The principle of legal compliance: One of the key aspects of EM is compliance with all environmental laws and regulations. The company should ensure that it meets the requirements of environmental legislation at the local, national and international levels.

4.
The principle of pollution prevention: The main goal of EM is not only to control existing environmental problems, but also to prevent new ones. This includes the development and implementation of technologies and practices that avoid or minimise pollution at the production stage.

5.
The principle of continuous improvement: Effective environmental management involves regular review and improvement of the company's environmental policies and practices. This allows the company to respond promptly to new environmental challenges and maintain high standards of environmental responsibility.

6.
The principle of stakeholder engagement: Successful EM takes into account the interests of all stakeholders, including employees, suppliers, customers, local communities and government agencies. Interaction with these groups allows the company to effectively manage environmental risks and improve its environmental reputation.

7.
The principle of management responsibility: Implementation of an effective environmental management system is possible only with the active support and participation of the company's top management. The company's leaders should take responsibility for the environmental impacts of their activities and provide adequate resources for the implementation of environmental policy.

1.2 International standards and approaches to environmental management
An overview of ISO 14001 and other international practices. ISO 14001: The ISO 14001 environmental management system is the best known and most widely used international standard for environmental management. This standard sets out requirements for an environmental management system that enables businesses to develop policies and objectives that take into account legal requirements and environmental risks. The main objective of the standard is to minimise the negative impact of an enterprise's activities on the environment, including the efficient use of resources and waste reduction.

EMAS (Eco-Management and Audit Scheme). EMAS is a voluntary environmental management and audit system developed by the European Union. It is based on ISO 14001 but includes additional requirements, such as the need to publish environmental statements and reports, as well as enhanced monitoring and auditing. EMAS aims to increase transparency and public involvement in the assessment of environmental performance. Organisations that meet the requirements of EMAS are able to use a special logo that indicates their environmental responsibility.

ISO 50001: Energy management system. ISO 50001 is a standard for the development of an energy management system in an enterprise. Although it is not directly part of environmental management, ISO 50001 is aimed at reducing energy consumption, which directly affects the environmental impact of the enterprise. This standard helps organisations to systematically optimise energy use, which in turn reduces greenhouse gas and other pollutant emissions.

Approaches to implementing environmental management: 1. PDCA cycle (Plan-Do-Check-Act, 2. Audit and certification, 3. Stakeholder engagement, 4. Integration with other management systems).
1.3 Evolution of Environmental Management in China

The evolution of environmental management in China can be traced through several key phases, reflecting the nation's economic development, industrialization, and growing global environmental consciousness.

Early Stages (Pre-1970s): Environmental management in China during this period was minimal, mirroring the situation in many developing countries. The focus was primarily on economic growth and industrialization, with little consideration for environmental consequences.

Initial Awareness (1970s-1980s): China's first major steps towards environmental management began in the late 1970s, following the end of the Cultural Revolution. The establishment of the Environmental Protection Leadership Group in 1973 marked the start of organized environmental governance. In 1979, the first Environmental Protection Law (Trial) was enacted, laying the groundwork for the country's environmental policy framework. Despite these developments, environmental management remained a secondary concern compared to economic development.

Policy Development and Institutionalization (1990s): The 1990s saw significant advancements in China's environmental management, driven by increasing environmental degradation and international influence. The government established the State Environmental Protection Administration (SEPA), elevating the status of environmental issues within national governance. China also participated in global environmental agreements, such as the Rio Earth Summit in 1992, leading to greater international cooperation and the adoption of more comprehensive environmental laws and regulations.

Integration and Enforcement (2000s): This period was characterized by the integration of environmental considerations into broader national policy and economic planning, reflecting an increasing understanding of the link between environmental sustainability and economic stability. China introduced the concept of "Scientific Development," emphasizing sustainable development, resource conservation, and environmental protection. In 2005, the Renewable Energy Law was implemented, and environmental impact assessments became mandatory for all major development projects.

Sustainability and Global Leadership (2010s-present): The most recent phase of environmental management in China has seen a shift towards sustainability and global environmental leadership. The Chinese government has launched ambitious initiatives to combat pollution, promote green energy, and reduce carbon emissions, such as the Action Plan for Air Pollution Prevention and Control and the 13th Five-Year Plan emphasizing green development strategies. China has also played a significant role in global climate negotiations, committing to peak carbon emissions by 2030 and achieve carbon neutrality by 2060.

Throughout its evolution, environmental management in China has transitioned from negligible to a central policy issue, aligning more closely with global environmental standards and sustainability goals. This evolution reflects a growing recognition of the importance of balancing economic growth with environmental protection to ensure long-term national and global well-being.

Peculiarities of implementation of environmental management at Chinese enterprises

Comparison of experience of implementation of environmental management in different countries of the world and Chinese enterprises.

1. Regulatory environment and government policy. The Chinese government plays a key role in the implementation of environmental management, using strict regulatory mechanisms and policy initiatives to encourage enterprises to take environmental responsibility. Over the past decades, China has enacted a number of laws and regulations aimed at protecting the environment, such as the Environmental Protection Law, the Air Pollution Control Law and the Water Resources Conservation Law.

The government also supports the implementation of environmental management through national programmes such as the Green China Initiative and the Pollution Control Plan, which involve significant investment in clean technologies and incentives for enterprises to adopt greener production methods.

2. Socio-economic challenges. China has faced many socio-economic challenges in implementing environmental management. The country's rapid economic growth has resulted in significant environmental pollution, including air, water and soil. Industrialisation and urbanisation have put a lot of pressure on natural resources and increased emissions of harmful substances.

Businesses often face difficulties in implementing environmental management due to the high costs of modernising equipment and processes. In some cases, the implementation of environmental standards is perceived as a threat to economic competitiveness, especially for small and medium-sized enterprises with limited resources.

3. Technical and technological aspects. The implementation of environmental management in China also faces technical challenges. Many Chinese enterprises, especially those in traditional industries, use outdated technologies that are energy-intensive and inefficient in terms of environmental protection. Modernisation of production facilities requires significant investments, which are not always available, especially for enterprises in less developed regions. However, the Chinese government is actively promoting the development and implementation of new environmentally friendly technologies. Under various government programmes and initiatives, companies receive subsidies and tax breaks to modernise production processes and introduce technologies that reduce their negative impact on the environment.

4. Culture and awareness of environmental issues. Cultural aspects also play an important role in the implementation of environmental management. In China, traditionally, more attention has been paid to economic growth than to environmental issues. This is changing under the influence of the growing awareness of environmental issues among the population, especially as pollution levels in large cities increase.

Changes in public opinion are leading to increased public pressure on businesses, which is encouraging them to adopt environmental practices. At the same time, many Chinese companies are aware of the need to improve their environmental reputation, which is becoming an important factor in competing both domestically and internationally.

5. International pressure and global trends. China is one of the largest exporters in the world, so international environmental management standards, such as ISO 14001, play an important role in increasing the competitiveness of Chinese goods on the global market. Growing pressure from international customers and partners is forcing Chinese enterprises to meet high environmental standards. In addition, China's participation in global environmental initiatives such as the Paris Agreement is driving the adoption of environmental management in enterprises as the government seeks to meet international commitments to reduce greenhouse gas emissions and combat climate change.

6. Investments and financing. Environmental management requires significant financial resources to modernise production processes, introduce new technologies, train staff and conduct audits. The Chinese government actively supports the financing of environmental projects through state funds, subsidies and soft loans. International investment also plays an important role, especially in the areas of renewable energy and waste management technologies.

At the same time, the role of the private sector and environmentally oriented investors is growing, as they see green technologies as a promising market. This is contributing to a more active implementation of environmental management at enterprises seeking to attract investment and improve their competitiveness.

7. Education and training. Insufficient staff training is one of the barriers to the implementation of environmental management in many Chinese enterprises. Many employees, especially in small and medium-sized companies, lack the necessary knowledge and skills in environmental management.

To overcome this barrier, the Chinese government, together with private companies and international organisations, is actively working to develop training and professional development programmes in environmental management. This helps to increase the overall level of awareness and competence of staff, which, in turn, contributes to more effective implementation of environmental standards.

Conclusions. The implementation of environmental management at Chinese enterprises is marked by specific challenges related to the country's economic, social and cultural context. However, government policies, international standards and growing awareness of environmental issues among the population are contributing to the fact that Chinese enterprises are increasingly integrating environmental practices into their operations. Despite the difficulties associated with financing, technical limitations and the need for staff training, the implementation of environmental management is becoming an important factor for the sustainable development of the Chinese economy and increasing its competitiveness in the global market).

Comparative Analysis

Environmental management practices in China exhibit significant contrasts when compared to those in other parts of the world, shaped by distinct regulatory frameworks, cultural attitudes, technological advancements, and levels of public engagement. While China has traditionally embraced a centralized, top-down regulatory approach, emphasizing state control and directive policies, countries like Germany and Denmark leverage a participatory approach, engaging a broad spectrum of stakeholders in environmental decision-making. This difference underscores the variance in governance styles, with China's approach being historically reactive, focusing on addressing environmental issues as they arise, in stark contrast to countries like Japan and Sweden, which adopt proactive, integrated strategies that weave environmental considerations into the fabric of societal and economic planning.

Technological innovation further differentiates China's environmental management from that of Western counterparts. Recent years have seen China surge ahead in areas like renewable energy, particularly in solar and wind, a leap motivated by urgent pollution mitigation needs and energy security. This stands in contrast to the iterative, market-driven environmental technological advancements seen in the U.S. and Europe, where environmental technology evolves as part of broader sustainable development agendas.

Public participation and societal engagement in environmental management also vary. In China, public involvement has been on the rise, driven by growing environmental consciousness and digital platforms that amplify citizen voices, though it remains less institutionalized than in Western democracies. In places like Australia and Canada, public consultation and activism are integral to the environmental policy-making process, reflecting deeper democratic traditions and a long-standing culture of environmental stewardship.

Cultural influences play a crucial role as well; China's environmental ethos, historically rooted in principles of harmony between humans and nature, contrasts with the nature-centric spiritual and cultural traditions that guide environmental policy in countries with strong indigenous influences, like New Zealand. Yet, rapid industrialization and urbanization have challenged these traditional values in China, leading to a complex interplay between old beliefs and new realities.

In sum, the environmental management landscape in China is characterized by its regulatory rigor, emergent public engagement, rapid technological advancement in certain areas, and evolving cultural attitudes, presenting a unique set of strengths and challenges when compared to more collaborative, technology-diverse, and culturally integrated approaches seen in other countries. This comparative perspective not only highlights the diversity in global environmental management practices but also underscores the potential for cross-cultural learning and collaboration in addressing the universal challenges of environmental sustainability.

International Standards and Their Application

The adoption of international environmental management standards, particularly ISO 14001, by Chinese enterprises marks a significant step towards global integration and sustainability practices within China's industrial sectors. This standard, which outlines criteria for an effective environmental management system (EMS), provides a framework for organizations to protect the environment, respond to changing environmental conditions in balance with socio-economic needs, and increase environmental performance.

The application of ISO 14001 in China has grown substantially over recent years, driven by several factors. Initially, the surge in adoption was largely motivated by the demands of international trade. Chinese companies, seeking to expand their markets and establish credibility with overseas partners, adopted ISO 14001 as a means to demonstrate their commitment to environmental management and to meet the procurement requirements of foreign customers. This international standard served as a badge of environmental stewardship, enabling Chinese enterprises to align with global market expectations and regulatory demands.

Furthermore, the Chinese government has played a crucial role in promoting the adoption of ISO 14001 among domestic enterprises. By incorporating elements of the standard into national environmental regulations and policies, the government has effectively encouraged - even mandated - its widespread implementation. This governmental push reflects China's broader environmental and economic strategy, which aims to reconcile rapid industrial growth with environmental sustainability. As part of this strategy, the government offers incentives for ISO certification, such as tax breaks, reduced regulatory inspections, and preferential treatment in obtaining environmental permits.

The application of ISO 14001 has also been motivated by growing domestic environmental awareness and social responsibility among Chinese companies. As public concern over environmental issues has escalated, driven by visible pollution and health crises, companies have increasingly recognized the value of adopting recognized environmental standards. Implementing ISO 14001 helps enterprises not only to reduce their ecological footprint but also to enhance their corporate image, meet consumer expectations, and improve stakeholder relations.

However, the implementation of ISO 14001 in China has faced challenges. These include cultural differences in business practices, varying levels of environmental awareness among management and employees, and the need for significant upfront investment in systems and training. Moreover, the effectiveness of ISO 14001 in improving environmental outcomes can vary significantly among enterprises, depending on the depth of implementation and the integration of the EMS into core business processes.In summary, while the adoption of ISO 14001 and other international environmental management standards in Chinese enterprises has increased, driven by global market forces, government policies, and domestic environmental pressures, the effectiveness and depth of implementation vary. This adoption underscores China's evolving approach to environmental management, reflecting a growing alignment with international norms and practices. However, ongoing efforts are needed to ensure that these standards lead to substantive improvements in environmental performance across all sectors of the Chinese economy.

This chapter analyzes the theoretical basis of environmental management in depth. Related to definitions of environmental management and its basic principles, international standards and methods to environmental management ISO 14001 and an overview of other international practices. Based on these, we analyze the characteristics of environmental management in Chinese enterprises, focusing on the experience comparison of environmental management in different countries in the world. This paper discusses the government policies of China's environmental supervision, especially the key role in the implementation of environmental management, and adopts strict supervision mechanisms and policy measures to encourage enterprises to assume environmental responsibility. Including in the past few decades, China has enacted a number of laws and regulations designed to protect the environment, such as the Environmental Protection Law, the Air Pollution Control Law, and the Water Resources Protection Law. The government also supports the implementation of environmental management through national projects such as the Green China Initiative and the Pollution Control Program, which includes large investments in clean technology and encourages companies to adopt green production methods. At the same time, also to China in the implementation of environmental management facing social and economic challenges are analyzed, is the international environmental management standards, especially ISO 14001, marks the China's industrial sector to the global integration and sustainable development practice took an important step in the detailed analysis, expounds the Chinese enterprises and the global market internal environmental management requirements and the corresponding specification.
CHAPTER II

ANALYSIS OF THE CURRENT STATE OF ENVIRONMENTAL MANAGEMENT AT CHINESE ENTERPRISES

2.1 Environmental challenges for Chinese enterprises
Chinese enterprises face a multifaceted array of environmental challenges, deeply rooted in the country's rapid industrialization, urbanization, and population growth. These challenges are critical to understanding the context within which these businesses operate and the pressures they face in moving towards sustainability.One of the primary environmental issues is air pollution, with many Chinese cities regularly experiencing hazardous smog levels. This not only affects public health but also imposes a significant burden on businesses, which are increasingly held accountable for reducing emissions and adopting cleaner production methods. Water pollution and scarcity present another significant challenge, as industries such as textiles and manufacturing discharge pollutants into water bodies, while competing for limited water resources with agriculture and urban demands.

Soil contamination is another critical issue, exacerbated by the improper disposal of industrial waste and excessive use of agricultural chemicals. This affects food safety and public health, posing dilemmas for enterprises involved in agriculture and food production. Furthermore, the management of solid waste, including electronic and plastic waste, remains a daunting challenge, as the country grapples with increasing consumption rates and waste volumes.Additionally, Chinese enterprises are navigating the complexities of transitioning to a low-carbon economy. This involves shifting away from coal-based energy sources towards renewable energy, a transition that is vital for addressing global climate change concerns but presents significant operational and financial challenges for businesses entrenched in traditional energy sectors.

The cumulative impact of these environmental challenges is profound, influencing not only the operational and financial aspects of Chinese enterprises but also their reputation and relationship with global markets. As these businesses strive to align with international standards and practices, they face the daunting task of balancing economic growth with environmental sustainability, a task complicated by the evolving regulatory landscape and growing expectations from consumers, investors, and international partners.

2.2 Current Practices and Challenges

In analyzing current environmental management practices, businesses are increasingly integrating green strategies such as waste recycling programs, renewable energy initiatives like solar panels and wind turbines, and regular environmental audits to assess and mitigate their ecological impact. These practices are aimed at reducing carbon footprints, conserving resources, and promoting sustainability within corporate operations.

For example, renewable energy generation can effectively reduce greenhouse gas emissions. According to a 2011 report by the World Nuclear Association, the use of traditional fossil fuels for power generation generates greenhouse gas emissions of over 500 tons of carbon dioxide equivalent per kilowatt hour. Lignite, coal, fuel, and natural gas power generation generate greenhouse gas emissions of 1069, 686, 735, and 500 tons of carbon dioxide equivalent per kilowatt hour, respectively. The greenhouse gas emissions from renewable energy generation are all below 100 tons of carbon dioxide equivalent per gigawatt hour. The greenhouse gas emissions from solar and biomass power generation are 85 tons and 45 tons of carbon dioxide equivalent per gigawatt hour, respectively, while the greenhouse gas emissions from hydro and wind power generation are both 26 tons of carbon dioxide equivalent per gigawatt hour. Nuclear energy emits 28 tons of carbon dioxide equivalent per gigawatt hour of electricity generation. (As shown in Figure1) [image: image1.png]GHG Emissions
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Figure 1 Greenhouse gas emission intensity of different energy sources during the entire lifecycle of power generation [8，11，15] Data source: World Nuclear Association
Technological progress has reduced the cost of renewable energy per kilowatt hour. In recent years, with the advancement of technology, the cost of renewable energy such as wind and solar power per kilowatt hour has significantly decreased. In 2019, the average premium of onshore wind and photovoltaic power over coal-fired power in China was 26%, a significant decrease from 100% in 2010. In the future, with continuous technological innovation, its cost will even be lower than that of thermal power. According to Wood Mackenzie's latest research on electricity and renewable energy, the average levelized cost of electricity (LCOE) for onshore wind and photovoltaic power in China is now lower than the domestic cost of gas, and will achieve a competitive advantage over coal-fired power by 2026. (As shown in Figure 2)[image: image2.png]Average power generation cost (LCOE) trend in China
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Figure 2. Average Generation Costs and Trends of Various Energy Sources in China (2010-2020) [19，23，36 ] Data source:Wood Mackenzie
The use of renewable energy to electrolyze water for hydrogen production can effectively reduce carbon emissions. The use of solar photovoltaic power generation to decompose water and produce hydrogen, which then reacts with carbon dioxide to synthesize methanol fuel, can be used as a substitute for automotive gasoline and diesel. Currently, due to China's relatively abundant coal resources, coal to methanol has a cost advantage. However, while solving the problem of clean and efficient utilization of coal, it cannot solve the carbon emissions inevitably generated in the process of coal to methanol.
Industries face persistent issues like industrial pollution, where emissions from factories continue to harm air and water quality. Deforestation remains a critical concern, as companies clear vast land areas for agriculture or urban development, undermining carbon sequestration and biodiversity. Overconsumption of resources is another pressing challenge, with businesses and consumers using materials and energy at unsustainable rates, leading to waste accumulation and resource depletion.

For example, in 2019, the total amount of wind power abandoned in China was 16.9 billion kilowatt hours, a year-on-year decrease of 10.8 billion kilowatt hours, with an average wind abandonment rate of 4%, a year-on-year decrease of 3 percentage points, and a solar abandonment rate of 2%, a year-on-year decrease of 1 percentage point. The problem of difficulty in integrating wind and photovoltaic power is mainly concentrated in the northwest provinces. The wind power curtailment rate in Xinjiang, Gansu, and Inner Mongolia provinces still exceeds 5%, with rates of 14%, 7.6%, and 7.1% respectively. The total amount of wind power curtailment is 13.6 billion kilowatt hours, accounting for 81% of the country's total wind power curtailment. The abandoned solar power in the northwest region accounts for 87% of the country's total. The light rejection rate of Xizang, Xinjiang and Gansu was 24.1%, 7.4% and 4.0% respectively, while that of Qinghai increased to 7.2%, significantly exceeding the national average [38, 42, 46 ].

The contrast between these efforts and obstacles is stark. While there is a clear movement towards more sustainable business operations, the path is riddled with hurdles such as regulatory compliance, financial constraints, technological limitations, and cultural resistance to change. These challenges highlight the complexity of implementing effective environmental management practices in today's business landscape. 

In China, many leading enterprises have entered the fast lane of healthy development in the renewable energy industry. In practical applications, the Chinese government and enterprises are also making efforts in both directions. The healthy development of the renewable energy industry in China requires support from various aspects such as legislation, system, policies, and technology. In terms of legislation, at the opening ceremony of the Third Session of the 13th National People's Congress, the Chinese government focused on promoting the clean and efficient use of coal, developing renewable energy, improving the production, supply and marketing systems of oil, natural gas and electricity, and improving energy reserves. In terms of policy, the draft of the Energy Law issued by the National Energy Administration for soliciting opinions also lists renewable energy as a priority area for energy development. Vigorously developing renewable energy is not only the correct direction for China's sustainable energy development, but also a key factor in the construction of ecological civilization and the low-carbon transformation of the economy and society. The Ministry of Finance issued 300 billion yuan of special treasury bond for renewable energy subsidies to make up for the current funding gap of renewable energy subsidies at one time; On the other hand, issuing bonds to raise funds will be distributed to renewable energy enterprises to solve the current liquidity crisis and high debt problem in the entire renewable energy industry, support the healthy development of renewable energy, and promote energy structure adjustment.
On the enterprise side, it is in terms of technology that a large amount of social capital is introduced to invest in technological research. For example, Great Wall Motors vigorously promotes the hydrogen energy industry, while China Huaneng Group Co., Ltd. further promotes the large-scale and intensive development of offshore wind power, strengthens technological innovation, increases policy support, and accelerates the development of offshore wind power to assist the energy transformation in the eastern region.
Case: Analysis of the Implementation of Environmental Management in BYD Auto Enterprise
1. Overview of BYD
BYD is a well-known Chinese automotive company that has achieved significant results in the field of new energy vehicles. BYD pays attention to environmental protection and actively implements environmental management, setting an example for other enterprises.
2. The main practices of BYD's environmental management
(1) Green production
BYD pays attention to resource conservation and environmental protection in the production process, using environmentally friendly materials and processes to reduce energy consumption and emissions during the production process. In addition, BYD has established a comprehensive waste disposal system to ensure that waste generated during the production process is properly handled.
(2) Research and Promotion of New Energy Vehicles
BYD has made significant breakthroughs in the field of new energy vehicles and launched multiple new energy vehicle products. These new energy vehicles have the advantages of low carbon, environmental protection, and high efficiency, effectively reducing carbon emissions in the transportation sector. In addition, BYD is actively promoting new energy vehicles to encourage more consumers to purchase and use them.
(3) Construction and Implementation of Environmental Management System
BYD has established a comprehensive environmental management system and improved its environmental management level by introducing advanced environmental management concepts and methods. BYD also regularly conducts environmental assessments and audits to ensure effective implementation of the company's environmental management activities.
3. The effectiveness of BYD's environmental management
By implementing environmental management, BYD has achieved significant results in resource conservation, environmental protection, and other aspects. The energy consumption and emissions of enterprises are effectively controlled, and waste generated during the production process is properly disposed of. In addition, BYD's new energy vehicle products have also been widely recognized in the market, making important contributions to promoting the development of green transportation. 
2.3 Comparison with international standards

The main problems in China's environmental management
1.1 Inadequate organizational structure
Environmental issues are different from those in other fields, as they have strong regional spatial characteristics that allow them to be unrestricted by administrative boundaries. For example, sandstorms, acid rain, and other environmental issues are cross administrative. However, at present, China's environmental management still relies on administrative divisions as the basis of jurisdiction and lacks a unified centralized management organization. Therefore, it is necessary and urgent to explore the establishment of regional and watershed environmental professional management institutions. Although the Ministry of Environmental Protection has successively established six environmental inspection centers in South China, East China, Northeast China, Southwest China, Northwest China, and North China, responsible for coordinating and handling major environmental disputes across provinces and watersheds. However, due to the lack of legislative support for the "identity" issue of this environmental inspection center, and the absence of independent fiscal revenue and expenditure budgets. In addition, in the management of several major water systems across the country, currently only the Ministry of Water Resources has established the Yellow River Water Resources Committee and the Yangtze River Water Resources Committee, responsible for cross provincial water resource allocation and engineering construction, while the Ministry of Environmental Protection has not established corresponding environmental management agencies to deal with environmental incidents in these water systems.
1.2 Lack of widespread public participation. People have the right to know the true state of the environment. The most prominent feature of environmental issues lies in their scientific and technological nature and conflict of interests. Conflict of interests can only be reconciled through democratic management and public participation in environmental administrative management. Therefore, environmental management cannot do without extensive public participation. However, although there is emphasis on the importance of public participation in China's environmental protection laws and management mechanisms, most of them are principle based regulations without a specific and actionable set of procedural rules. The rights and interests of public participation are also not fully protected, lacking operability. In addition, the public's awareness of participating in environmental management is not strong, the efficiency is not high, and the channels are not smooth. In reality, it is mostly based on end of pipe participation. These factors directly lead to limited public participation in China's environmental management.
1.3 Inadequate legal system. The current environmental laws do not have specific provisions for marine resources, wetland resources, etc., and there is also a lack of corresponding legal provisions for the management of toxic chemicals and the prevention and control of radioactive pollution. A sound legal system should include laws, regulations, rules, and different aspects of legislation that are interconnected, coordinated, and coordinated. However, the current environmental law system in China lacks systematicity, and some environmental laws and regulations are scattered among different environmental laws and regulations, resulting in poor operability when specific. In addition, the current environmental legal system only vaguely stipulates that local governments are responsible for the environment within their jurisdiction, but there is no clear provision on how to be responsible, what responsibilities to bear, and what responsibilities will be borne if they fail to fulfill their responsibilities.
This chapter provides an in-depth analysis of the current situation of environmental management of Chinese enterprises and the environmental challenges faced by Chinese enterprises. To sum up, Chinese companies face a series of multifaceted environmental challenges that are deeply rooted in China's rapid industrialization, urbanization and population growth. These challenges are critical to understanding the operating environment of these businesses and the pressures they face as they move towards sustainability. First is air pollution, second is water pollution and water shortage, and third is soil pollution. In the face of current practices and challenges, while analyzing current environmental management practices, Chinese companies are increasingly integrating green strategies, saving resources, and promoting sustainability within their operations. However, compared with international standards, there are still many major problems in environmental management of Chinese enterprises, such as insufficient organizational structure of environmental management and not restricted by administrative boundaries, which make environmental problems still an important problem that Chinese enterprises need to explore and solve for a long time on the road of sustainable development.
CHAPTER III

EVALUATION OF THE EFFECTIVENESS OF ENVIRONMENTAL  MANAGEMENT IMPLEMENTATION AT ENTERPRISES AND RECOMMENDATIONS  FOR SYSTEM IMPLEMENTATION
3.1 Methods of efficiency assessment 

Legal and Policy Framework:The legal and regulatory environment for environmental protection in China has undergone significant evolution, shaping the landscape in which enterprises operate. This framework comprises a series of laws, regulations, and standards aimed at addressing various environmental issues, from pollution control to resource conservation.

China's environmental legal framework started taking shape in the late 1970s, with the establishment of the Environmental Protection Law, which laid the groundwork for subsequent environmental legislation. Over the years, this framework has expanded to include laws such as the Water Pollution Prevention and Control Law, Air Pollution Prevention and Control Law, and the Solid Waste Pollution Prevention Law, among others. These laws set out the responsibilities of businesses in terms of environmental protection, stipulating standards for emissions, waste management, and resource usage.

In addition to national laws, China has developed a comprehensive set of standards and guidelines that enterprises must follow. These include emissions standards, product quality standards, and industry-specific environmental guidelines. The government has also implemented a system of environmental impact assessments (EIAs), requiring enterprises to evaluate and mitigate the environmental impacts of their operations before commencing new projects.

The enforcement of these regulations has become increasingly stringent in recent years. The Chinese government has stepped up its monitoring and inspection activities, imposing heavy fines and, in some cases, criminal charges against violators. This shift has been partly driven by growing public awareness and concern about environmental issues, leading to greater political and social pressure to enforce existing laws more effectively.

The impact of this legal and regulatory environment on enterprises is profound. Compliance with environmental regulations has become a significant aspect of corporate operations, affecting decision-making processes, operational costs, and business strategies. Enterprises are now investing more in pollution control technologies, waste management systems, and sustainable production methods to meet regulatory requirements.

Moreover, the regulatory environment has spurred innovation and growth in China's environmental sector, with businesses developing new technologies and services to help enterprises meet environmental standards. This has opened up new business opportunities and contributed to the growth of the green economy.

However, the stringent regulatory environment also poses challenges for businesses, especially small and medium-sized enterprises (SMEs) that may lack the resources to comply with complex and ever-changing environmental standards. This has led to calls for more support and guidance from the government to help SMEs navigate the legal landscape. China's legal and regulatory framework for environmental protection has become increasingly comprehensive and stringent, reflecting the country's commitment to addressing environmental challenges. While this framework has driven improvements in environmental management practices among Chinese enterprises, it also presents challenges, particularly for smaller businesses struggling to comply with complex regulations. The impact of this framework is significant, influencing corporate strategies, operational practices, and the broader economic landscape.

Organizational Culture and Structure:Organizational culture and structure play pivotal roles in supporting environmental management within enterprises. An organizational culture that prioritizes sustainability and environmental responsibility can drive significant changes in behavior and practices at all levels of the company. When environmental values are deeply ingrained in the company's culture, they influence decision-making, employee behavior, and ultimately, the organization's overall impact on the environment.

Organizational Culture:A culture of sustainability fosters an environment where employees are encouraged to innovate, suggest improvements, and engage actively in environmental management efforts. This can lead to the development and implementation of more sustainable practices, such as reducing waste, conserving energy, and sourcing materials responsibly. When employees feel that their organization genuinely values environmental stewardship, they are more likely to adopt and support these practices, contributing to a collective effort that amplifies the company's environmental management initiatives.

    Leadership plays a crucial role in shaping this culture. Leaders who demonstra  commitment to environmental principles through their actions and decisions set a powerful example for the rest of the organization. By integrating sustainability into the core values and mission of the company, leaders can ensure that environmental responsibility becomes a central component of the organizational identity.

Organizational Structure: The structure of an organization can also significantly impact its ability to manage environmental issues effectively. A structure that incorporates environmental management roles and responsibilities at all levels ensures that environmental considerations are integrated into every aspect of the organization's operations.

Creating dedicated environmental management positions or departments within the company can provide the necessary focus and expertise to drive environmental initiatives forward. These roles can facilitate the development of environmental strategies, coordinate implementation across different departments, and monitor progress towards environmental objectives.

Furthermore, integrating environmental management into existing roles can also be effective. By making environmental responsibility a part of job descriptions and performance evaluations, organizations can ensure that environmental considerations are a routine part of decision-making processes.

Cross-functional teams can also play a crucial role in supporting environmental management. By bringing together employees from various departments, such teams can address complex environmental issues that cut across different areas of the business. This collaborative approach can lead to more innovative solutions and ensure that environmental considerations are embedded in all facets of the organization's operations.

Effective communication channels are essential for supporting environmental management within an organizational structure. Regular updates on environmental initiatives, training programs, and opportunities for employee involvement can help ensure that everyone in the organization is informed and engaged in the company's environmental efforts.

In conclusion, organizational culture and structure are fundamental to supporting environmental management. A culture that values sustainability, combined with a structure that integrates environmental considerations at all levels, can drive significant improvements in environmental performance. By fostering an environment of collaboration, innovation, and shared responsibility, organizations can effectively address environmental challenges and move towards more sustainable operations.
Technological innovation significantly enhances environmental management by introducing more efficient resource usage, enabling pollution control, facilitating the switch to renewable energy, and improving data analytics and monitoring. Innovations lead to energy-efficient machinery and processes that cut down resource consumption, advanced treatment technologies that conserve water, and pollution control mechanisms that mitigate harmful emissions. The shift towards renewable energy is accelerated by developments in solar, wind, and biomass energy technologies, along with innovations in energy storage, addressing the intermittency issues of renewable sources. Moreover, the advent of big data, Internet of Things (IoT), and geographic information systems (GIS) revolutionizes the way businesses monitor and manage their environmental footprint, offering real-time insights into resource use and pollution levels. Technological advancements also spur the creation of eco-friendly products and sustainable materials, reducing environmental impacts across product life cycles. Additionally, digital platforms enhance collaboration and information sharing among stakeholders across different sectors and regions, promoting global environmental sustainability. The integration of technology in environmental management thus represents a powerful tool for businesses to reduce their ecological impact while also uncovering new opportunities for innovation and growth. However, the effective deployment of these technologies necessitates supportive regulatory frameworks, strategic investments, and a corporate culture that prioritizes sustainability.
Education and Training

Employee education and training are crucial in enhancing a company's environmental management capabilities. They empower employees with the knowledge and skills necessary to identify environmental risks, implement sustainable practices, and contribute to the company’s environmental objectives. When employees are well-informed about the principles of environmental management, they can actively participate in the company's sustainability initiatives, leading to more effective and widespread environmental actions across the organization.

Education and training programs help create a workforce that is not only aware of the environmental impacts of their actions but also equipped to reduce those impacts through their daily work practices. This might include training on how to minimize waste, conserve energy, or properly handle hazardous materials. By embedding environmental responsibility into the fabric of the organization's culture, employees become proactive agents of change, driving the company towards its sustainability goals.

Furthermore, well-designed training programs can enhance employee engagement and motivation. Employees who understand the significance of their actions are more likely to feel a sense of purpose and commitment to their work, which can lead to improved job satisfaction and reduced turnover rates. Additionally, empowering employees with environmental knowledge can foster innovation and creativity, as they may propose new ideas and approaches for reducing the company's environmental footprint.

Employee education and training also play a critical role in ensuring regulatory compliance. Many environmental regulations require specific management practices and record-keeping. Educated employees are better equipped to adhere to these regulations, helping the company avoid fines, legal penalties, and reputational damage.

Moreover, in the context of global challenges such as climate change and resource depletion, companies face increasing pressure from customers, investors, and other stakeholders to demonstrate environmental responsibility. A well-trained workforce can enhance a company’s reputation and competitiveness in the market, as it signals a commitment to sustainability and responsible business practices.

In conclusion, investing in employee education and training is essential for any company aiming to improve its environmental management capabilities. Not only does it enable employees to make more informed decisions and take meaningful environmental actions, but it also aligns the workforce with the company's environmental goals, contributing to overall sustainability and success.

窗体顶端
3.2 Suggestions and recommendations for the implementation of environmental management cases in Chinese enterprises
G Company ProfileG. 

G Company was founded in 1936 and is affiliated to China Ordnance Industry Group. It is my country's first optical instrument factory, China's first military telescope, first artillery sight, first infrared variable tube, and first Low-light night vision and other optics. Night vision equipment is all born here. In the 1960s and 1970s, the company built or assisted in the construction of more than 10 optical factories, created the foundation of China's optical industry, made great contributions to my country's national defense and optical industry, and was known as the leader of China's optical industry. "Cradle" and "Hometown".

Basic information of the company

The company is located in Haikou Zhongtan, Xishan District, Kunming City, Yunnan Province, with a construction area of 400000 square meters and total assets of about 500 million yuan. It currently has more than 500 employees and has won more than 100 national and provincial level scientific and technological awards. It has drafted more than 10 national standards for optics and night vision, and has been authorized with more than 50 patents. Over the years, various optoelectronic instrument products such as night pilots, night vision glasses, vehicle length goggles, scopes, reconnaissance scopes, periscopes, and special optical components have been developed and produced, equipped with various military branches such as the army, air force, navy, and rocket army [ 41,47,49]. 

Organizational Structure

After the restructuring and integration in 2010, G Company became a wholly-owned subsidiary of the higher-level group. The General Manager is the highest leader of the company, appointed by the higher-level group company. There are four Party Committee Secretaries and Deputy General Managers under the company, and the company's leadership is responsible for business division and departmental management. There are a total of 13 departments, including the company office, finance department, party and mass work department, disciplinary inspection department, production and operation department, marketing department, quality, safety and environmental protection department, comprehensive support department, optoelectronic system department, mechanical manufacturing department, optics department, technology development center, and measurement and testing center. Among them, the Quality, Safety, and Environmental Protection Department is the company's quality, safety, and environmental protection supervision and management department, responsible for the comprehensive supervision and management of the company's quality, safety, and environmental protection.
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Fig1.1 Organization chart [41 ]
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Fig2 Sketch map of operation mode of safety production standard [49]

 Two full-time safety and environmental protection management personnel are set up, and the business is directly supervised by the Deputy General Manager in charge of safety and environmental protection

G Company EHS Management Overview. 
G Company's environmental and health and safety institutions are uniformly set up to manage their respective businesses. Among them, occupational health and safety management started earlier, starting from 1952 when accident statistics and management were filed. In 1991, it achieved the standard of military safety evaluation, and in 2010, it reached the first level unit of military system safety production standardization, which has been maintained to this day. Due to the painful lessons of past accidents, occupational health and safety management has always been an important component of company management. Although the company has undergone changes such as separation, bankruptcy, restructuring, and integration, safety production goals have been successfully integrated into the overall goals of the company, achieving systematic PDCA continuous improvement and dynamic management. 

The safety production management system is relatively sound. Environmental management has been explored since the 1970s and has gone through a period of creation, exploration, and development. Around 2000, it was the peak period of environmental management. A secondary environmental monitoring station was established to undertake and assist government regulatory departments in carrying out environmental monitoring work, establishing a good corporate image. The plan to implement the ISO14001 standard was put on hold due to major changes in the company. After the company completed policy separation and bankruptcy in 2005, a large number of environmental management personnel were lost, and environmental protection work was weakened. After restructuring and integration in 2010, it became a wholly-owned subsidiary of the current subsidiary group. Environmental management is managed by the functional departments of the group, and the boundary of environmental responsibility is unclear, and responsibilities are often unclear, which is not conducive to the implementation of environmental responsibility. With the severe situation of internal and external environmental protection and the continuous improvement of management standards and requirements, in 2018, the company resumed its business and established institutions and equipped environmental management personnel to carry out environmental management. However, a systematic management system has not yet been formed. There is an urgent need to establish and improve the environmental management system, improve management level, and enhance environmental risk prevention and control capabilities.

Analysis of the Current Situation of Environmental Management.

The company's environmental management is carried out to meet the most basic laws and regulations as well as the requirements of the superior group company. Firstly, it strictly implements the "three simultaneities" of environmental protection for new construction, renovation, and expansion projects, ensuring that pollution prevention and control facilities and risk prevention measures are designed, constructed, and put into use simultaneously with the main project. Environmental impact assessment approval is processed according to requirements, and the requirements for environmental impact assessment and approved prevention and control measures are implemented. Environmental protection completion acceptance is also carried out; The second is to apply for a pollution discharge permit in accordance with regulatory requirements, and control the discharge of wastewater, exhaust gas, and noise in accordance with the permit requirements. Self monitoring should be carried out to ensure that the total amount and concentration of pollutants discharged meet the requirements of the pollution discharge permit. Solid waste generated in scientific research and production should be collected and disposed of in categories; Thirdly, timely payment of environmental protection tax; The fourth is to implement the work instructions of the superior supervisory department, cooperate with the supervision and inspection of the superior department, etc., in order to achieve the management goals of waste classification, collection, and pollutant discharge standards, not being punished by the superior supervisory department, not having effective public complaints, and not being negatively exposed by the news media.
Wastewater discharge management.

G Company mainly produces electroplating wastewater (including heavy metals) and domestic wastewater in its production. According to local management requirements, the pollutants discharged from the wastewater must comply with the first level A standard and Table 2 standards in Table 1 of the "Pollutant Discharge Standards for Urban Wastewater Treatment Plants" (GB18918-2002). The main controlled wastewater pollutant discharge indicators are pH, CODcr, ammonia nitrogen, total phosphorus, suspended solids, and other characteristic pollutants, and the discharge standards are very strict. In 2012, the electroplating wastewater treatment station was upgraded and renovated. The first and second phases of the sewage collection pipeline network were completed in 2018 and 2020, respectively, covering the entire production area. Two sets of domestic wastewater treatment stations were also put into operation. Due to historical reasons, the domestic wastewater treatment station also received domestic wastewater from eight units in the park.

The electroplating workshop is responsible for the daily operation and maintenance of the electroplating wastewater station, while the Quality, Safety and Environmental Protection Department is responsible for the operation, maintenance, and supervision of two sets of domestic wastewater treatment stations. Every year, an environmental testing plan is formulated, and a third-party testing agency is regularly commissioned to test the water quality of the discharged wastewater. Local supervision is accepted, and environmental statistics and data reporting are carried out according to the requirements of the superior supervisory department.

To clarify the main responsibilities of each unit and avoid environmental pollution accidents caused by substandard discharge of wastewater, the company needs to develop corresponding measures, clarify the requirements and responsibilities for the sewage discharge into the pipeline network of 8 drainage units, and set up segmented monitoring sampling points to regularly determine the water quality of the pipes, and implement strict supervision and management. According to the supervision principle of "separation of management and operation", the operation and maintenance of domestic wastewater treatment stations will be separated from the supervision and management functions, to solve the problem that the Quality, Safety and Environmental Protection Department is the operating department of wastewater treatment facilities, while also carrying out the supervision function of wastewater discharge, and to form an internal supervision mechanism to avoid reducing the supervision intensity during the implementation process.

Waste gas emission management

The exhaust emissions mainly come from the volatilization of organic solvents used for optical lens cleaning, component cleaning, circuit board welding smoke and dust, and wastewater treatment processes. The company has carried out technological research and completed the replacement of gasoline. Engineering and technical measures have been taken to collect and purify the generated exhaust gas, reducing the emissions of pollutants to the atmosphere. Regular inspections of exhaust gas emissions have been conducted, and the results show that the pollutants emitted by the company meet the standards and have not affected surrounding residents, meeting management requirements.

Solid waste management

The company's solid waste mainly consists of four categories, namely hazardous waste, recyclable waste, construction waste, and household waste.

Hazardous waste undergoes annual online declaration and registration, formulation and filing of management plans, and handling of environmental protection procedures such as transfer application and approval. Qualified units are entrusted for transportation and disposal. Company hazardous waste The material production department has set up a dedicated collection point, and the generated hazardous waste is collected by category at the collection point. After reaching a certain amount, it is transferred to the company level hazardous waste temporary storage warehouse for unified temporary storage and storage, which is organized and disposed of by the comprehensive support department.

Recyclable waste mainly includes material heads, scraps, waste parts, etc. generated by mechanical processing. After the waste is generated, it is classified and placed in designated solid waste collection sites for temporary storage according to its category. The Comprehensive Support Department organizes the sale to recycling units for recycling and reuse;

Construction waste is mainly generated during the construction of civil engineering projects and the renovation of factory buildings. When signing contracts for technical renovation and civil engineering renovation projects, the company signs a safety and environmental protection management agreement with the construction unit, clarifying the environmental responsibility of the construction party and the requirements for the disposal of construction waste. The disposal of construction waste is carried out in accordance with local management requirements, and the project undertaking department and EHS department supervise it.

A contract has been signed with the local sanitation department within the factory area, and dedicated garbage bins have been set up for the collection and treatment of household waste.

Management of factory boundary noise

About 40% of the company's factory area is located on the mountain, with fewer surrounding residents. The main source of noise is mechanical equipment noise. Equipment factories should be kept as far away from the factory boundary as possible. Sound insulation, vibration reduction, and noise reduction measures should be taken to reduce noise emissions. The factory boundary noise has met the requirements of the "Factory Boundary Noise Control Standards" in previous years of monitoring, and there is currently no problem of noise disturbance to the public.
3.3 Analysis of Current Status of Health Management

The company has established a leading group for occupational disease prevention and control, formulated 13 statutory occupational health management systems such as the responsibility system for occupational disease prevention and control, and designated occupational health management departments and personnel responsible for occupational health management. Every year, occupational disease prevention and control work plans and implementation plans are formulated and implemented, and regular inspections and assessments are conducted.

After investigation, chemicals used in the lens wiping process, lead fumes and tin dioxide generated during circuit board soldering, noise from operation of processing test equipment, and dust toxins generated during processing may cause occupational diseases such as pneumoconiosis, noise-induced deafness, and occupational chemical poisoning. These hazards are mainly distributed in 16 workplaces within Building 9, affecting a total of 102 employees, accounting for 19.7% of the company's total workforce. Measures such as ventilation, dust removal, noise reduction, etc., have been taken in places and equipment with hazards to reduce the concentration of toxins. Additionally, employees are provided with health protection equipment matched with production operation sites and adapted to the nature of their work, such as protective clothing, dust masks, safety goggles, noise-canceling earplugs, etc. Moreover, on-site management and supervision are strengthened, and occupational health training is provided to new employees, occupational health management personnel, and key position employees.

Every year, qualified occupational health service institutions are commissioned to conduct occupational disease hazard factor detection in workplaces (positions) with occupational hazards, organize occupational health examinations for employees exposed to occupational hazards, and update occupational disease surveillance records in a timely manner. A comprehensive evaluation of the current status of occupational disease hazards is conducted every three years, with evaluation results indicating a normal status falling under general risk.

While the occupational health management of G company is basically in place, there are still some overlooked issues in the management process. For instance, the smoke and dust generated during the processing of laser engraving machines are not effectively identified and controlled, some employees in high-noise positions do not wear the issued noise-canceling earplugs while working, and instances occur where employees exposed to dust toxins do not use or correctly wear labor protective equipment, indicating a need for further improvement.

The initial environmental review is foundational to the environmental management system. It involves gathering and analyzing environmental management information from G Company's past and present, identifying applicable laws, regulations, and other requirements, comprehensively identifying environmental factors, and determining significant environmental factors. These results serve as the basis for establishing and formulating environmental policies, objectives, indicators, and management plans, determining the system's priority focus areas, and planning and preparing system documents and operational procedures.

Scope of Review: The investigation and analysis of environmental behaviors, including products, activities, and services within the company's premises and office areas, constitute an essential process for assessing the current environmental conditions of the enterprise. By evaluating the control of production activities and services and assessing environmental factors, initial environmental review forms the foundation for establishing the company's environmental management system.

Review Process: Establishment of Review Working Group: The review working group consists of personnel from relevant departments within the company responsible for environmental, quality, safety, and operational aspects.Identification of Legal Requirements: G Company has identified and evaluated a total of 10 categories and 116 items of legal requirements. These are summarized in the "List of Applicable Laws, Regulations, and Other Requirements," which serves as the basis for evaluating the company's environmental behaviors. Identification of Environmental Factors: Environmental factors refer to elements within an organization's activities, products, or services that interact with or can impact the environment. Identifying environmental factors, especially significant ones, forms the basis of constructing an environmental management system. Environmental factors are dynamic and subject to change with internal and external conditions of the organization, requiring periodic review and updates. G Company conducts at least an annual identification and evaluation of environmental factors, considering the entire process of scientific research, production, products, and services, adhering to the core principle of pollution prevention outlined in the ISO 14001 standard. Various methods such as material balance algorithms, product lifecycle assessment, questionnaire surveys, process analysis, comparison, document review, expert evaluation, etc., are employed in environmental factor identification, focusing on eight types of environmental issues: air pollution, water pollution, noise pollution, soil pollution, waste management, energy release, use of raw materials and natural resources, community-related stakeholders, and other localized environmental issues. Evaluation of Environmental.

Factors: The evaluation determines which environmental factors have or may have significant environmental impacts, ensuring attention is given to them when establishing environmental objectives and planning control measures. Qualitative evaluation methods (e.g., expert judgment) and quantitative evaluation methods (comprehensive scoring) may be employed. G Company adopts the qualitative evaluation criteria established by the parent company for non-compliance qualitative assessments.

Challenges and Opportunities:The opportunities faced include: policy support: the 18th National Congress of the Communist Party of China proposed the comprehensive implementation of ecological civilization construction, environmental protection has received increasing attention from the Party Central Committee and the State Council, and the newly revised Environmental Protection Law was implemented in 2015, laying the foundation for improving environmental quality; Financial support: The government has introduced policies to encourage social capital to enter the environmental protection industry. Large state-owned enterprises bring funds and high-tech to enter the environmental protection industry. The proportion of environmental protection enterprises in the capital market has increased, providing financial support for environmental management and pollution control. Technological progress: With the development of Internet plus, big data, cloud computing, artificial intelligence and other high-tech information technologies, the government service system of financial channels, financial businesses, financial platforms and financial data has been built in combination with high-tech, improving administrative efficiency and ensuring the healthy development of the industry market. 

However, there are also many challenges: changes in laws and regulations: with the increasing awareness of environmental protection, the government's requirements for corporate environmental management continue to rise, and companies need to continuously track the latest laws and regulations to ensure compliance; Limited resources: The construction of an environmental management system requires a significant investment of manpower, material resources, and financial resources, and resource shortages may limit the development and breakthroughs of enterprises in environmental protection; Employee training: Some employees have insufficient understanding of the purpose and importance of environmental management, and those who lack environmental awareness may not be able to fully operate according to the system requirements, which may affect the overall implementation effect of the system; Market competition: With more and more information technology enterprises entering the field of environmental protection, competition has become more intense. At the same time, users' requirements for environmentally friendly products are also increasing, requiring enterprises to continuously upgrade and innovate their technology. In summary, Chinese enterprises face both opportunities and challenges in environmental management, requiring them to continuously improve their technological level, strengthen internal management, and actively respond to market competition in order to achieve sustainable development.

This chapter deeply analyzes the internal situation of environmental management in Chinese enterprises, discusses the effectiveness of environmental management in Chinese enterprises and the suggestions for the implementation of the system. The importance of improving the effectiveness of environmental protection is emphasized through the introduction of the legal and policy framework, organizational structure, and education and training.
In terms of legal and policy framework, organizational structure, education and training, etc. It lists the case of China G Company, and analyzes the characteristics and history of the company in detail, so that it has a long experience and accumulation in environmental management. Discussed that the company should pay attention to changes in laws and regulations, limited resources, staff training and market competition and other challenges, constantly follow up environmental regulations, increase resource investment, strengthen staff training, improve the competitiveness of products and services, in order to cope with the changing environmental protection market.
The challenges and opportunities faced by environmental management of Chinese enterprises are crucial to the development of environmental protection industry. Synchronization for the Chinese government continues to increase support for ecological civilization construction and environmental protection, for the enterprise in the development in the field of environmental protection provides policy guarantee and support, also for the government to encourage social capital into the environmental protection industry policy, large state-owned enterprises involved for environmental protection industry capital and high and new technology is analyzed, at the same time, technological progress, such as cloud computing, artificial intelligence, for the development of environmental protection industry provides a strong technical support. These provide more innovative possibilities and development space for Chinese enterprises to integrate with international standards and embark on the green road of sustainable development in environmental management.
CONCLUSIONS

The theme of 'Putting People First and Pursuing Green Development is prevalent in today's world, closely tied to social development and international well-being. With nations continuously raising their requirements and the public showing sustained interest and participation, it becomes evident that excelling in environmental health and safety (EHS) management is not only a necessity for a company's own development but also a crucial demonstration of corporate social responsibility. This paper selects G Company, representative of the defense industry, as its research subject, and primarily undertakes the following tasks: Firstly, it explores relevant theories of EHS management and applies the principles of PDCA (Plan-Do-Check-Act) cycle for continuous improvement. It comprehensively analyzes the current status of environmental health and safety management at G Company, identifies existing issues, studies factors influencing EHS in enterprises, constructs G Company's EHS management system, and conducts empirical research on improving G Company's EHS management system using the PDCA cycle method. Secondly, it introduces the ISO 14001 Environmental Management System standard and leads the implementation of G Company's environmental management system establishment. It enriches G Company's EHS management by applying safety risk assessment grading and a system for identifying and rectifying hidden dangers to improve occupational health and safety production management. Lastly, in the empirical research on G Company's environmental health and safety management system, this paper applies the PDCA method of planning, implementation, checking, and improvement. It showcases the key and challenging aspects of G Company's establishment and auditing of the environmental management system, provides professional analysis of implementation points at each stage, and also introduces the application of business process optimization and integration improvement of form records in environmental health and safety management activities.

The main conclusions of this thesis are as follows:Environmental health and safety (EHS) management is an integral part of G Company's comprehensive management system. Through the application of EHS management tailored to the company's own development context, the implementation of systematic operations forming a virtuous PDCA cycle, continuous identification and rectification of EHS issues and hazards, mitigation of legal risks, prevention of accidents and injuries, and the promotion of corporate social responsibility to achieve sustainable development have proven to be effective methods.

Utilizing standardized methods such as safety production standardization, ISO environmental management system, risk assessment grading, and the dual preventive mechanism of hazard identification and rectification, unified coordination of environmental, health, and safety aspects, constructing an enterprise EHS management system, and implementing integrated EHS management are feasible approaches.

Recommendations:Establishing and optimizing environmental management systems (EMS) in Chinese enterprises is crucial for achieving sustainable development and fulfilling corporate social responsibility. Here are specific recommendations for this purpose,Compliance with Regulations: Ensure strict adherence to environmental laws, regulations, and standards at all levels of operation. Regularly update knowledge on evolving environmental requirements and proactively implement measures to meet or exceed compliance standards.

Risk Assessment and Management: Conduct comprehensive risk assessments to identify potential environmental hazards and risks associated with business operations. Develop and implement risk management strategies to mitigate identified risks effectively.

Integration of Standards: Integrate internationally recognized standards such as ISO 14001 (Environmental Management System) and OHSAS 18001 (Occupational Health and Safety Management System) into the EMS framework. Aligning with these standards facilitates systematic management and ensures compliance with global best practices.

Stakeholder Engagement: Engage with stakeholders, including employees, local communities, regulatory agencies, and environmental organizations, to foster transparency, accountability, and trust. Incorporate stakeholder feedback into EMS improvement initiatives.

Employee Training and Awareness: Provide regular training programs to employees on environmental protection, health, and safety practices. Promote awareness of the importance of environmental conservation and encourage employee participation in EMS implementation and improvement efforts.

Resource Allocation: Allocate adequate resources, including finances, technology, and personnel, to support EMS establishment and optimization. Invest in advanced technologies for pollution control, waste management, and energy efficiency to enhance environmental performance.

Continuous Improvement: Implement a culture of continuous improvement within the organization, utilizing tools such as the PDCA (Plan-Do-Check-Act) cycle. Regularly evaluate EMS effectiveness, identify areas for improvement, and implement corrective actions to drive ongoing enhancement.

Supply Chain Management: Extend environmental management practices to suppliers and partners within the supply chain. Establish criteria for supplier selection based on environmental performance and collaborate with suppliers to promote sustainability throughout the supply chain.

Monitoring and Reporting: Develop robust monitoring and reporting mechanisms to track environmental performance indicators and progress towards EMS goals. Ensure transparency in reporting environmental data to stakeholders and regulatory authorities.

Community Engagement: Engage with local communities to understand their environmental concerns and contribute positively to community development initiatives. Implement corporate social responsibility programs that address local environmental issues and contribute to community well-being.

By implementing these recommendations, Chinese enterprises can establish and optimize environmental management systems that effectively mitigate environmental risks, enhance operational efficiency, and contribute to sustainable development.

Due to my limited knowledge and practical experience, my understanding of EHS management systems is not sufficient, and I have not delved deeply into the study of industrial engineering aspects despite their involvement in applications. Therefore, it is necessary to enhance my learning of industrial engineering theory and further research EHS management systems to better integrate theoretical knowledge into practical applications. Additionally, I have not conducted a comprehensive quantitative evaluation of EHS performance, and I recognize the need to develop a more systematic and comprehensive approach to performance assessment. In the future, I plan to undertake further study to establish a performance indicator system and evaluation model that align with the actual conditions of the enterprise, scientifically evaluate EHS management performance, identify shortcomings in a timely manner, and improve upon them, ultimately establishing a complete environmental health and safety management system.As the concepts of industrial engineering management improvement and the application of EHS management continue to deepen, they will provide more practical references for domestic defense industry enterprises. It is hoped that this research can provide insights for colleagues engaged in environmental, health, and safety management, enabling them to benefit from the study and application of EHS management. Through continuous risk reduction, G Company has achieved high-quality and sustainable development in ecological environmental protection, occupational health, and safety management.

Moving forward, there are several avenues for advancement in the realm of EHS management based on the reflections provided. Firstly, there is a clear need to deepen knowledge and understanding through further education and training in industrial engineering theory and EHS management systems. This investment in continuous learning will enable individuals to better integrate theoretical knowledge into practical applications, thus enhancing their proficiency in EHS management. Additionally, efforts should be directed towards developing a more comprehensive and systematic approach to quantitatively evaluate EHS performance. This entails establishing performance indicator systems and evaluation models tailored to the specific needs and circumstances of the enterprise. Moreover, ongoing refinement and optimization of the environmental health and safety management system will be essential. This involves identifying and addressing shortcomings, implementing improvements, and ensuring the system's effectiveness and efficiency. Leveraging advancements in technology, such as data analytics and automation, will further enhance EHS management capabilities by streamlining processes and improving data accuracy. Collaboration with industry peers, academic institutions, and professional associations will facilitate knowledge-sharing and innovation in EHS management practices. Aligning with international standards and best practices in EHS management demonstrates commitment to environmental sustainability and occupational health and safety, ensuring competitiveness and relevance in a global context. Finally, integrating EHS management into broader corporate social responsibility initiatives will enhance corporate reputation and stakeholder trust, contributing to sustainable development goals. By embracing these prospects for improvement, organizations can strengthen their EHS management systems and contribute to a safer, healthier, and more sustainable future for all stakeholders.
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