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 ENVIRONMENTAL, SOCIAL AND GOVERNANCE REPORT 2023

This report is the 8th Environmental, Social and Governance (ESG) Report of Flat Glass Group Co., Ltd. ("The Company", "Flat 
Glass" and "Flat"), aiming to disclose the Company's concepts, well-established management methods, efforts implementation 
and achievements in relation to ESG issues the course of operation to investors and other stakeholders.

Materiality
The Company identified the material issues related to the operation concerned by investors and other stakeholders as the focus 
of this report. While reporting material issues, this report also focuses on the industry characteristics and regional characteristic 
involved in the Company's operation. See the " ESG Management System" section of this report for the analysis process and 
results of the material issues. 

Quantitative
This report disclosed key quantitative performance indicators and 3-year historical data. See the "ESG Data Performance Table" 
section of this report for details.

Balance 
The contents of this report gave a view of the objective facts and disclosed the positive and negative information of the 
Company impartially.

Consistency 
The statistical and disclosure methods of the same indicator in different reporting periods are consistent in this report; if 
there is any change in the statistical and disclosure methods, it shall be fully explained in the notes to this report, enabling the 
stakeholders to conduct meaningful analysis and evaluation of the development trend of the ESG performance of the Company.

Reporting Principles 

This report is prepared in accordance with Standards for the Contents and Formats of Information Disclosure by Companies 
Offering Securities to the Public No. 2 - Contents and Formats of Annual Reports (2021 Revision) (Chapter 5 Environment 
and Social Responsibility) issued by the China Securities Regulatory Commission, the Environmental, Social and Governance 
Reporting Guide (effective from 1 January 2023 ) (the “ESG Guide”) issued by the Stock Exchange of Hong Kong Limited (the“ 
Hong Kong Stock Exchange”) and the Guidelines No. 1 for the Application of Self-regulatory Rules of Companies Listed on the 
Shanghai Stock Exchange — Standard Operation issued by the Shanghai Stock Exchange (the “SSE”) (amended on December 
2023).

Basis for Preparation 

Organization scope：This report covers the scope of Flat Glass Group Co., Ltd. and its subsidiaries, which is consistent with 
scope of the consolidated financial statements of the Company for the same period, unless otherwise specified. 

Time scope：The information published in this report is for the period from 1 January 2023 to 31 December 2023. Unless 
otherwise specified, the data in this report are the data during such period. Certain statements and data may be traced back to 
previous years as appropriate.

Reporting Boundary

The data and information mentioned in the report are derived from formal records of the Company during actual operations.

Financial data in the report are denominated RMB. Should any inconsistency between financial data herein and the annual 
financial report of the Company, the annual report of the Company shall prevail.

Source of Data

About This Report
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About Flat Glass

Headquarters

Flat Glass Group Co., Ltd.

Company name

Four main products including PV glass, float glass, architectural glass, and household glass, as well 
as construction of solar PV station and quartzite mining

Main products and businesses

Jiaxing of Zhejiang Province and 
Chuzhou of Anhui Province in China; 
and Haiphong in Vietnam

Principal places of operation 

Listed on the Shanghai Stock Exchange
(stock code: 601865)

Listed on the Hong Kong Stock Exchange
(stock code: 06865)

Ownership and legal formYear of establishment

1998

Jiaxing, Zhejiang, China

Flat Glass ranks 136th in the 
list of 2023 Global Top 500 
New E ne rgy  E nte rpr ises , 
jumping 17 places from 2022.

Founded in June 1998, Flat Glass is one of the world's largest manufacturers of photovoltaic (PV) glass, integrating glass 
research and development (R&D), manufacturing, processing and sales. Flat Glass has formed a complete industrial chain 
through years of R&D of the key and core technology and product iteration. The Company was listed on the Hong Kong Stock 
Exchange in November 2015 and on the main board of Shanghai Stock Exchange in February 2019. The Company is the first 
A+H listed company in Jiaxing, Zhejiang. 

Manufacturing bases of Flat Glass

Main products and application areas of Flat Glass

Name Location Principal products

 Flat Glass Group Co., Ltd. Jiaxing, Zhejiang
PV glass

Float glass
Architectural glass

Anhui Flat Solar Glass Co., Ltd. Chuzhou, Anhui PV glass

Flat (Vietnam) Company Limited Haiphong, Vietnam PV glass

Zhejiang Jiafu Glass Co., Ltd. Jiaxing, Zhejiang PV glass

Zhejiang Flat Glass Co., Ltd. Jiaxing, Zhejiang Household glass

Category PV glass Float glass Architectural glass Household glass

Application areas & 
products

PV glass is 
mainly used as 
encapsulated panel 
and backplane 
glass for crystalline 
silicon PV modules.

Float glass is the 
the substrate glass 
of architectural 
glass, household 
glass and other 
glass deep-
processing 
products. It is 
mainly used 
to produce 
architectural glass 
and household 
glass.

Architectural glass 
mainly includes 
Low-E glass, 
laminated glass, 
energy-saving 
insulating glass, 
etc. It is mainly 
used in the field 
of construction 
engineering.

Household glass 
mainly includes 
environmental-
friendly mirror and 
tempered glass, 
paint glass, etc. 
It is mainly used 
in the fields of 
indoor and outdoor 
household goods, 
home appliances 
and decoration.
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• Product quality management
• Customer services and 

communication
• R&D innovation
• Data security and privacy 

protection
• Intellectual property 

management
• Supply chain management

• Corporate governance
• Compliance and risk 

management
• Business ethics and anti-

corruption 

• Discharge and waste 
management

• Responding to climate change
• Environmental management 

system
• Clean technology 

opportunities
• Energy management
• Material management
• Water resources management

ESG Management System
Flat Glass always sticks to the PV glass industry, makes breakthroughs in self-transformation and development, vigorously 
promotes the structural upgrading and the low-carbon process of the PV industry, and is committed to becoming a globally 
influential enterprise in the glass industry, and contributes to the realization of global clean energy transformation and goal of 
carbon neutrality.

Corporate culture of Flat Glass

• Occupational health and 
safety

• Employees’ interests 
and benefits

• Employee training and 
development

• Charity and volunteering 
service

ESG concept model of Flat Glass

ESG Concept
Adhering to the mission of " to jointly create a green community ", following the principles of sustainable development that integrates 
economic, environmental and social benefits, Flat Glass builds an ESG ecosystem of "sound management", "win-win cooperation", "green 
sustainability" and "fusion and symbiosis ", jointly creating a green community in the world with the stakeholders.

Mission

Spirit

Vision

Core 
value

To jointly 
create a green 
community

Committed to 
be a globally 
influenced 
company in the 
glass industry

Integrity, 
Pragmatism, 
Focusing, 
Passion and 
Innovation

Fusion and 
Symbiosis, 
Creation and 
Sharing

Sound management

Govern the Company in 
accordance with laws 

and regulations, grow at a 
steady pace, and build core 

competitiveness.

Win-win cooperation

Take a customer-
first approach and 
ensure customer 

satisfaction by 
valuing the concept 
of quality services 

and promise.

Fusion and 
symbiosis

Create a sound 
workplace for 

our employees, 
promote individual 
development, and 

insist on giving 
back to the society 
to achieve ongoing 

return

Green sustainability

Fully practice the concept of green 
and environmental protection and 
strive to build a resource-saving, 

eco-friendly and harmonious 
enterprise.

To jointly create a 
green community

ESG Management Statement of the Board

The Company's ESG concept is embedded in its strategy and daily operations to ensure that the ESG strategy focuses 
on and effectively manages the environmental, social and governance risks that have a significant impact on the 
Company's business.

In 2023, the Company's Board of Directors and its committees reviewed ESG-related matters such as corporate 
governance, information disclosure, employee rights and interests, compliance and risk control, and clean technology 
opportunities, review the identification and sequencing results of ESG material issues of the Company, promote the 
implementation of ESG strategies, regularly review the progress of ESG objectives, and overall oversee ESG matters. 
Through the practice of energy conservation and emission reduction, efficient use of resources and other aspects, the 
Company enhances its own sustainable development ability, enhances the competitive advantage of the main business, 
and provides strong support for the long-term value growth.
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In early 2022, the Company sorted and planned its own ESG development paths, releasing four ESG goals. Moreover, the 
Company deployed an internal data monitoring system to track the progress of the qualitative data on a monthly basis, analyzing 
the data trends for continuous improvement. In 2023, the Company steadily promoted the realization process of ESG goals by 
taking the measures including carbon reduction, water conservation enterprise construction, emission and waste reduction, 
treatment efficiency improvement.

Water use target

By 2025, we will reduce 
water consumption 
per unit revenue by 3% 
compared to 2021.

GHG emission target

By 2025, we will reduce 
greenhouse gas emission 
intensity per unit revenue 
by 10% compared to 2021.

Waste reduction 
target

We will continue to take 
reduction measures, and 
control the production 
of hazardous waste and 
non-hazardous waste at a 
lower level.

Energy use target

By 2025, we will reduce 
total energy consumption 
intensity per unit revenue 
by 10% compared to 2021.

Four ESG Targets of Flat Glass

Achievement of four targets of Flat Glass in 2023

Metric Unit
Performance of 

the baseline year
(2021)

Target for 
2025 Achievement in 2023

Water consumption per
unit revenue

m³/RMB’0,000 6.8 Down by 3%
6.04

(Down 11.18% compared to the 
baseline year)

GHG emission per unit 
revenue (Scope 1+Scope 2)

tCO2e/RMB’0,000 2.92 Down by 10%
2.58

(Down 11.64% compared to the 
baseline year)

Non-hazardous waste 
generated per unit revenue

kg/RMB’0,000 ——
 Controlled at a 

lower level

15.25
(Achieved)

Hazardous waste generated 
per unit revenue 

kg/RMB’0,000 ——
0.09

(Achieved)

Total energy consumption per 
unit revenue

MWh/RMB’0,000 10.46 Down by 10%
8.97

(Down 14.24% compared to the 
baseline year)

ESG Management Structure
Flat Glass fully integrates ESG concept into strategies and daily operations of the Company. The Board of Directors supervises 
ESG matters in all respects and is responsible for the effectiveness of management, authorizes the management and its ESG 
committee to implement ESG management work, and promote the effective implementation of ESG work from top to bottom.

ESG management structure of Flat Glass

Board

ESG 
Committee

ESG Working
 Group

Operation level
• Each of functional and business departments, 

led by the director of CEO office, form an ESG 
working group to be responsible for the specific 
implementation of ESG work

Managerial level
• Identify ESG risks and opportunities
• Formulate ESG concepts and goals
• Conduct regular performance assessments

Supervision level
• Supervise and be ultimately responsible for ESG 

matters in all respects
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In 2023, the Company's Board and its committees considered and approved ESG-related matters including corporate 
governance, information disclosure, employees' interests, compliance and risk control, energy management, continuing to 
improve the ESG management of the Company.

Major ESG-related proposals considered by the Board and its committees in 2023

Considered by ESG issues Contents

Board 

Corporate 
governance

• Amendment to the corporate governance-related systems, including the 
Articles of Association

• Annual work report of the Board and the general manager
• Internal control evaluation report of the Company
• Proposals related to the remuneration and senior management

Information 
disclosure

• The Environmental, Social , Governance Report in 2022 covered 
the contents including environmental management , employee 
development and training, customer service and communications

Protection of 
shareholders' 
interest

• Profit distribution plan, etc.

Employees' interests 
and benefits

• Unlock the Restricted Share Incentive Scheme, and adjust 2021 A 
Share Incentive Scheme

Energy management
• PT Flatsolar Energy Indonesia, a wholly-owned sub-subsidiary of The 

Company, invested in the construction of two PV module cover glass 
projects with a daily melting capacity of 1,600 tons 

Risk Management 
Committee

Compliance and risk 
control

• Re-appointment of accountants and annual internal control evaluation 
report

• The Report on OFAC's Risk Control Work in 2022 and Future Work Plan 
of the Company, etc. 

Remuneration 
Committee

Employees' interests 
and benefits

• The Proposal on Unlocking of the Restricted Share Incentive Scheme, etc.

Strategic 
Development 
Committee

Corporate 
governance

• The Company's development plan in 2023
• The Company's ESG performance goals in 2023

Nomination 
Committee

Corporate 
governance

• Add Directors, change the president of the Company, etc

Stakeholder Communication and Identification of 
Material Issues

The Company always takes communication with stakeholders as an integral part of its operation and management, 
establishes a normalized communication mechanism with stakeholders including shareholders and investors, government 
and regulatory agencies, customers (businesses), suppliers, employees, industry associations, communities and 
environment, actively responds to their demands and expectations.

Major stakeholders and communication of Flat Glass

Major stakeholders Issues Methods/ Channels of communication

Shareholders 
and investors

• Compliance and risk management
• Corporate governance
• Business ethics and anti-corruption

• Shareholders’ General Meeting
• Information disclosure
• http://sns.sseinfo.com/
• Receive investors for survey
• Attend strategy meetings/ investor 

presentations

Governments 
and regulators

• Compliance and risk management
• Business ethics and anti-corruption
• Responding to climate change
• Discharge and waste management 
• Environmental management system

• Compliance complaint platform of Flat 
Glass

• Project cooperation
• Communication through meeting
• Supervision and inspection

Customers 
(businesses)

• Product quality management
• R&D innovation
• Customer service and communication
• Information security and privacy 

protection

• Customer satisfaction survey
• Customer visit
• Attending industry communication 

activities
• Technical supervision
• Safety inspection
• Industry-academia-research institutes 

collaboration
• Confidentiality mechanism

Suppliers
• Supply chain management
• Business ethics and anti-corruption

• Supplier evaluation and survey
• Supplier training
• Compliance complaint platform of Flat 

Group

Employees
• Employees’ interests and benefits
• Employee training and development
• Occupational health and safety

• Regular meeting
• Employee activity
• Complaints and feedback
• Occupational disease protection

S takeholder Communication



13 14

Flat Glass Group Co., Ltd.  ENVIRONMENTAL, SOCIAL AND GOVERNANCE REPORT 2023

About This Report About Flat Glass ESG Performance Highlights ESG Management System Environmental Social Governance ESG Data Performance Table Index of Reporting Standards

Identification process of material issues of Flat Glass in 2023

Major stakeholders Issues Methods/ Channels of communication

Industry 
associations

• R&D innovation
• Intellectual property protection

• Industry associations
• Industry-academia-research institutes 

collaboration
• Intellectual property management 

system
• Attending industry communication 

activities

Community and 
environment

• Charity and volunteering service
• Respond to climate change
• Discharge and Waste Management
• Environmental Management System
• Energy management
• Raw material management
• Water resources management 

• Charity activities
• Volunteer service
• Identification of and responding to 

climate-related risks and opportunities
• Establish environmental management 

system
• Measures to conserve and utilize 

resources
• Measures to reduce the emissions of 

"three wastes"

Key changes to material issues of Flat Glass in 2023

Matrix of material issues of Flat Glass in 2023

Material issues in 2022 Material issues in 2023 Changes Reasons

Innovative R&D R&D innovation

Changed statement
Further optimize expressions or 
split issues, making the names 
of the issues are more adaptable 
to the common language 
expression in line with the actual 
situation of the Company and 
relevant standard expressions

Data security and privacy 

protection

Information security and 

privacy protection

Use of

Resources

Energy management

Divided
Water resource 

management

Raw material management

——
Intellectual property 

protection
Added

Respond to international 
standards and rating 
requirements, making better 
disclosures of new issues, in 
line with actual conditions of the 
Company and industry trends

Significance to Econom
y, Society and Environm

ent

Significance to Flat Glass' Financial Performance

High

H
igh

Low

 Environmental management system
 Energy management
 Water resource management
 Responding to climate change
 Customer service and communication
 Occupational health and safety
 Information security and privacy protection
 Supply chain management

 Charity and volunteering service

 Intellectual property protection

 Corporate governance
Clean technology opportunities
Discharge and waste management
Employees’ interests and benefits
Business ethics an anti-corruption

Raw material management
R&D innovation
Product quality management
Employee training and development
Compliance and risk management

Environment

Social

Governance

Identification

Interpret national macro 
policies and industry hot 
topics, sort out domestic 
and international ESG 
disclosure standards, 
ESG rating focus in the 
capital market, integrate 
stakeholder and internal 
and external expert 
communication, identify the 
Company's influence, and 
forming an issue pool. 

Evaluation

Continuous 
communication with 
stakeholders and internal 
and external experts in daily 
activities, take into account 
the actual operation of 
the Company, assess the 
importance of the impact 
of the issue, and carry out 
targeted management on 
the issues.

Ranking

Determine and rank 
the material issues 
from two dimensions, 
namely the importance 
to the stakeholders 
and the importance to 
the Company, through 
communication with 
internal and external 
experts, and taking into 
account the focuses of 
international and domestic 
ESG rating agencies and 
other important information 
users.

Report

Form the material issue 
matrix according to the 
ranking results of the 
issues, which is reviewed 
by the ESG committee and 
the Board, and make key 
disclosures on the high 
material issues in the report.
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Embracing a Green Future
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Management of risks and opportunities arising from climate changes

Flat Glass has fully bewared that climate change had become a key factor affecting corporate strategy and operations. 
Therefore, the management of risks and opportunities from climate change has became a major concern of green community 
creation of the Company.

In 2023, the Company constructed a climate change management system, with reference to the proposed framework of the 
International Financial Reporting Standards Sustainability Disclosure Standard No. 2 - Climate-related Disclosures (IFRS S2) 
by the International Sustainability Standards Board (ISSB). While effectively managing risks and capturing opportunities from 
climate change, the Company continued to improve management and minimize carbon footprints generated during operations.

After taking into full account the macro policies combined with the actual situation of the Company and opinions of external 
experts, Flat Glass proactively identifies and analyzes climate risk and opportunity factors with high probability of occurrence or 
high degree of impact. Then, Flat Glass assesses their financial impacts and take corresponding measures to respond to climate 
change.

Climate change management system of Flat Glass

Identification and response to climate change risks of Flat Glass

Climate change risks Details Countermeasures

Physical risk

Acute 
physical risk

In the future, more extreme weather events, 
such as hurricanes or floods, may cause 
damage to the Company in terms of assets, 
loss of personnel and interruption of 
business activities.

• Closely monitor the occurrence 
of extreme weather, establish an 
emergency management plan for 
extreme weather, and timely respond to 
the occurrence of extreme weather.

Chronic 
physical risk

Long-term climate change, such as 
continuous high temperature, may affect 
the normal operation of the Company.

Governance

Risk management

Metrics and Targets

Strategy

• The Board monitors the management and progress 
of climate change issues, considers annual carbon 
emission reduction performance targets, and 
annually reviews the ESG report covering the material 
issue of “responding to climate change”

• The Company's ESG Committee is responsible 
for managing its climate risks and opportunities, 
developing and monitoring the implementation of 
a GHG emission reduction strategy, and regularly 
assessing the implementation of each department

• Relevant functional departments and business 
departments include climate change management 
into their daily work priorities 

• Identify the potential climate change risks and opportunities during operations with reference to the risk analysis 
framework of IFRS S2

• Gradually incorporate the risks and opportunities from climate change into the overall operational risk management of the 
Company

• Adhering to the principle of “energy saving and consumption reduction”, the Company has formulated system documents 
including the "Greenhouse Gas Inventory Comprehensive Control Procedure ", conducted regular carbon inventories to 
monitor the carbon emissions of each emission source, and implemented energy-saving measures to effectively reduce 
its carbon footprint

• Set GHG emission reduction goals, and reduce GHG emissions by improving energy efficiency, developing renewable 
energy and promoting a green economy

• Track and report the progress towards GHG emission reduction targets on a monthly basis
• Disclose absolute and intensity data on GHG emissions in the ESG report every year, so as to evaluate and monitor the 

management performance of the Company in response to climate change and develop an annual improvement plan

• Identify the risks of climate change to the 
Company's operation, and comprehensively 
assess their potential financial impacts

• Carry out key management actions in energy 
conservation and emission reduction and 
reducing the operational environmental footprint

• Continuously quantify and monitor the 
Company's annual GHG emissions, and prepare 
the inventory

Metric Unit Target Progress in 2023

GHG emission per unit 
revenue (Scope 1+Scope 2)

tCO2e/RMB’0,000
Down by 10% in 2025, 

compared to 2021 (2.92)

2.58
( Down by 11.64% from 

2021)

Total GHG emissions（Scope 1 + Scope 2） GHG emission per unit revenue（Scope 1 + Scope 2）

2021 20212022 20222023 2023

tCO2e tCO2e / RMB’0,000

2,543,583

2.92

3,745,884 2.42

5,542,373

2.58
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Identification and response of climate change opportunities of Flat Glass

Major energy use efficiency improvement, transformation measures and achievements of Flat Glass in 2023

Active promotion of energy transformation

The main energy sources used by Flat Glass in production process is natural gas, fuel oil and electricity. Natural gas and 
fuel oil are mainly used in the combustion process of kiln, and electricity is mainly used in in the operation of production 
equipment.

Adhering to the principle of “energy conservation and consumption reduction”, the Company has formulated the system 
documents including the Energy and Resource Management Procedure Document to standardize energy use methods, 
set energy-saving objectives, and promote the continuous deepening of energy saving and emission reduction practices 
through the two major paths of energy use efficiency improvement and energy structure transformation.

Climate change risks Details Countermeasures

Transformation 
risks

Policy and law 
risks

Climate change policies and laws will be 
more stringent in the future. Thus, the 
Company may face legal liabilities such as 
litigations because the current environmental 
management situation cannot meet the 
requirements.

• Pay close attention to laws and regulations 
related to climate change and comply 
with relevant standards. Track the 
corresponding regulations and policies 
and calculate the GHG emissions every 
year, so as to make timely response if 
required.

Technical risks

During technological transformation, the 
development and application of energy 
conservation and environmental protection 
technologies including raw material use, 
waste treatment and green packaging may 
lead to an increase in our operating costs; 
The price of PV glass remains stable. In 
order to improve market competitiveness, 
it is necessary to develop new technologies 
to reduce its own production and operation 
costs, as to increase profits.

• Engage in continuous R&D of PV glass 
and green products, continuously increase 
R&D investment, explore and create 
advanced and environmental-friendly 
technological solutions;

• Implement the pilot project. As the future 
of technology transformation is uncertain, 
we will select one or two business lines as 
the pilot projects, which, if succeeded, will 
be promoted throughout the Company.

Market risks

The society today continues to increase the 
efforts in propaganda of green environmental 
protection, drawing more public attention 
to whether an enterprise is green in its own 
production and operation. In this regards, 
consumers will prefer to buy products 
produced by ecological enterprises.

• Implement the concept of green 
environmental protection during 
production and operation. Advertise the 
measures taken and contributions made 
in green environmental protection during 
marketing to consumers.

Reputation 
risks

If data and measures related to the GHG 
emission reduction disclosed by the Company 
are below the expectations of investors and 
customers, it will cause adverse impacts on 
the reputation of the Company.

• Communicate with stakeholders 
the material issue of climate change 
through channels including ESG reports, 
continuously increasing the transparency 
of information disclosure.

Goal • By 2025, we will reduce total energy consumption intensity per unit revenue by 10% compared to 2021.

Path I
Energy use 
efficiency 

improvement

• Reduce abnormal operation, improve operation efficiency and significantly 
reduce energy consumption of equipment, through strengthening equipment 
maintenance, timely updating management, and carrying out energy-saving 
transformation of some equipment;

• Reduce power losses through replacing high-efficiency Grade 1 transformers ;
• 
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Seizing the opportunities of clean technology

In the wave of clean energy, PV, as a relatively mature technology field, is ushering in unprecedented development opportunities. 
Aiming at the forefront of industry transformation, Flat Glass takes clean technology innovation as the core of its strategy, 
devotes itself to the continuous R&D of PV glass and green products, and continuously increases its R&D investment to explore 
and create advanced and environmental-friendly technological solutions, so as to grasp and lead the future trend of clean 
technology.

As one of the earliest enterprises to enter the PV glass industry in China, Flat Glass has been actively involved in extensive 
communication and cooperation in the industry while deeply engaging in technological innovation. In 2023, the Company participated 
in PV industry conferences, exhibitions and seminars, and had in-depth exchanges with experts from academia as well as new 
industry players. At the conference, Flat discussed with them about the development direction of PV technology in the future and 
the constant empowerment of the innovation and development of the PV glass industry. In addition, the Company participated in the 
discussion and formulation process of industry standards, and cooperated with other industry leaders, technology experts and policy 
makers to contribute Flat’s efforts to the healthy and sustainable development of the PV glass industry.

In 2023, the Company improved the standardization, visualization and digitization mode of R&D, continued to increase R&D 
investment in PV glass, and continued to innovate in the field of advanced technology and process to improve product 
performance and quality.

Main achievements of PV glass R&D by Flat Glass in 2023

PV glass market performance of Flat

Changes in R&D expenses of Flat Glass

Revenue from PV glass of Flat Glass and percentage 

PV industry exchange event of Flat Glass in 2023

Industry standards developed by Flat Glass 

• Light weight thermally strengthened glass (GB/T34328-2017)

• Glass for solar energy Part 1: Ultra-clear patterned glass (GB/T30984.1-2015)

• The norm of energy consumption per unit product of ultra-white patterned glass (GB30252-2013)

• Anti-reflective coated glass for PV modules (JC/T2170-2013)

• 
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Environmental Management System

Environmental Management System

The Company has set up a comprehensive environmental management concept and internal systems including the 
Environmental Protection Management Provisions, so as to improve the environmental management organization system and 
ensure the effective promotion and implementation of the environmental management and safety work, in strict compliance with 
by laws and regulations including the Environmental Protection Law of the People's Republic of China, the Law of the People's 
Republic of China on Environmental Impact Assessment. In 2023, the Company compiled the documents of the environmental 
management system to strengthen the systematic construction of environmental management.

In 2023, the Company paid the environmental protection related taxes in full, and there was no violation of environmental 
protection related laws and regulations.

Flat Glass has established an efficiently operating value chain in the R&D, production and sales of its core business areas - PV 
glass, float glass, household glass and architectural glass. The Company is a production and manufacturing enterprise, and 
its environmental impact is mainly concentrated in the production, logistics and office operation segments of the value chain, 
which mainly involves energy consumption such as natural gas, electricity and water resources, as well as emissions such as 
GHG, waste gas, waste water and solid waste.

In 2023, the Company continued to deepen and implement environmental management measures, ensure timely detection and 
resolution of environmental issues through environmental monitoring, environmental inspections and emergency drills, and 
controlled the impact of production and operational activities on the environment as far as possible.
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Ammonia solution leakage environmental emergency response drill conducted in the headquarters industrial park

In September 2023, the Company organized an emergency drill for the "leakage of the flange at the outlet pipeline 
of the ammonia pump of Line 6# in the ammonia area " in the headquarters industrial park. By simulating the 
ammonia solution leakage accident caused by environmental equipment failure, the environmental emergency 
response mechanism of the industrial park was effectively tested.

Problems such as improper placement of protective supplies were identified during this drill, which contributed 
to the continuous improvement of environmental management in the headquarters industrial parks. Meanwhile, 
during this drill, the emergency response capability of employees was significantly improved, enhancing their 
understanding of the key handling procedures and personal protective measures in similar emergency situations.

Environmental emergency drill site for ammonia solution leakage

Raw material management measures of Flat Glass

Optimization of Use of Resources

Raw material management

Water resource management

The raw materials used in the production process of Flat Glass mainly include ultra-white quartz sand, soda ash, dolomite, 
limestone and so on. The Company attaches great importance to the stability and quality control of raw material supply, 
formulates the Regulations on Raw Material and Fuel Indicator Control, establishes a strict raw material evaluation and selection 
mechanism, guarantees the reliability and stability of high-quality raw material sources, and creates favorable conditions for 
deepening the cost advantage of products.

Water resources consumption, which mainly involves the mixing of raw materials, glass cleaning, equipment cooling, daily water 
use, etc., produced in both production process and office operations of Flat Glass. The water supply source of the Company 
is mainly municipal water supply. There is no difficulty in obtaining water source, and there is no significant impact on the 
environment in the process of obtaining water.

The Company attaches great importance to water use management, establishes the concept of water resources management, 
and continues to improve the construction of water resources management system. In 2023, the Company formulated the Water 
Conservation Management System and the Planned Water Use Management System. The Company also established the water 
resources management system with the leading group of water conservation as the core, and the collaboration of all functional 
departments and production divisions, to further strengthen the sustainable management of water resources.

The Company actively promotes the economical and efficient utilization of water resources, and sets water consumption 
targets. In 2023, the Company formulated the Water Work Plan 2023-2025 and implemented the target responsibility system. 
The Company has continued to standardize and normalize water resources management through taking measures including 
tracking and monitoring, recycling of water, and water conservation advocacy. The Company has successfully declared itself as 
a water conservation enterprise.

Certification of Flat Glass and its subsidiaries 

The Company attached importance on the certification of the environmental management system. As at the 
end of 2023, the Company and its subsidiaries obtained the certification of ISO14001:2015 Environmental 
Management System, and passed supervision and reviewing with 100% coverage rate.

Name Certificate Valid period

 Flat Glass Group Co., Ltd. GB/T24001-2016/ISO14001:2015 2025.5.4

Anhui Flat Solar Glass Co., Ltd. GB/T24001-2016/ISO14001:2015 2024.8.9

Zhejiang Flat Glass Co., Ltd. GB/T24001-2016/ISO14001:2015 2025.4.13

Zhejiang Jiafu Glass Co., Ltd. GB/T24001-2016/ISO14001:2015 2026.6.28

Flat (Vietnam) Company Limited ISO14001:2015 2027.1.18

• Quality monitoring, safety supervision, stacking principles for raw materials from purchasing 
to warehousing

Standardization 
of raw material 
management

• Maintain close communication with suppliers and monitor supply chain dynamics to address 
market volatility and potential supply risks

• Develop the Supplier Quality System Audit Checklist, review suppliers annually according to 
the supplier quality system audit process, and carry out continuous monitoring, tracking and 
supervision of rectification.

Stabilization 
of cooperative 

relationship

• Own two ultra-white quartz sand mining enterprises, Anhui Dahua Dongfang Mining Co., Ltd. 
and Anhui Sanli Mining Co., Ltd., with a total reserve of approximately 50 million tons

• Bid for the mineral right of the thirteenth new segment of a quartzite mine for glass located 
at Lingshan-Mujishan Mining Zone, Fengyang, Anhui, with a total reserve of approximately 
117 million tons

Deployment of 
raw material 

resources

Case
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Types, production chains and disposal methods of waste water of Flat Glass

Emission standards and main control indicators of waste gas of Flat Glass

Types, production chains and disposal methods of waste gas of Flat Glass

Waste water  management measures of Flat Glass in 2023

• Approximately RMB1.32 million was invested in the development of heat exchanger anti-scaling treatment 
technology which maximizes the conservation of industrial cooling water and water stabilizing agents, 
effectively preventing equipment corrosion and scaling, and reducing environmental pollution;

• Invest in advanced equipment for desalination and reuse of high-salt water. By controlling the conductivity of 
reuse water through desalination, the additional burden of high-salt water reuse on the production system is 
reduced, waste water discharge is reduced, and the sustainability of waste water treatment is improved.

Waste gas management

The waste gas generated in the production and operation of Flat Glass mainly includes the kiln waste gas generated in the production 
process of sheet glass, the dust waste gas generated in the feeding process, the acid fog waste gas generated in the deep processing 
of glass, and the organic waste gas.

Following the goal of “emissions below the amount permitted by the government for approval and emissions intensity below the 
national emission limit”, the Company discharges its own generated waste gas after meeting the standards for processing, in strict 
compliance with the relevant national and local waste gas emission standards. Moreover, the Company regularly issues annual 
monitoring reports to monitor its own waste gas emissions, as well as continues to take measures to reduce its own waste gas 
emissions, so as to minimize the impact on the environment.

In 2023, the intensity of all types of pollutants in the waste gas emitted by the Company can reach the standard limits in the Emission 
Standard of Industrial Air Pollutants of Flat Glass (GB26453-2022), and the Company did not emit excessive waste gas.

Emission standards Main control 
indicators Monitoring methods Compliance in 

2023

Em is s i on  S t an dard  o f 
Industrial Air Pollutants of 
Flat Glass (GB26453-2022)
Zhe j iang  A i r  Po l lu t ion 
Prevention and Control 
Action Plan

• NOx

• SO2

• PM
• VOCs

• Install online air monitoring equipment to monitor 
emissions in real time

• Conduct third-party testing of PM every month
• Conduct third-party comparative testing of SO2, 

NOx and PM every quarter
• Conduct third-party testing of sulfur intensity in 

fuel oil regularly

Complied

Types of waste water Production chains Disposal methods

Production 
waste water

Waste water from soft 
water disposal

Waste heat boiler, cooling water

After being treated by the separate 
water reuse system in the plant, 75% of 
the water will be reused for production, 
and the remaining 25% will be treated 
by the sewage treatment system and 
discharged through pipes

Waste water from pure 
water disposal

Glass processing and silver mirror 
workshop

Boiler sewage Waste heat boiler

Cooling sewage
Cooling of glass furnace, rolling 
forming, generator set and other 
equipment

Waste water of silver mirror
Silver plating, copper plating, 
cleaning and spraying

Waste water of from deep 
processing

Edging cleaning

Waste water from sand 
washing workshop

Raw material treatment

Domestic waste water
Daily operation of administrative 
building, dormitory and canteen

After being treated by septic tank and 
oil separator, it will be discharged into 
the sewage pipe network

Types of waste gas Production chain Disposal methods

Dust waste gas

Raw material storage, 
transportation, 
mixing, 
loading and 
unloading

High altitude discharge after bag dust removal.

Glass furnace flue gas Fuel combustion Integrated sulfur, dust and nitrate treatment with a ceramic filter.

Waste gas from 
calendering and 
coating

Calender coating 
process

The air emission after high temperature combustion is finally discharged 
through the chimney of high glass furnace.

Waste gas from silver 
mirror line

Silver mirror painting, 
silver 
mirror baking, silver 
plating 
process

After high temperature combustion treatment, it is discharged through the 
chimney of glass furnace.

Air emission from float 
line

Online coating 
process

After "incineration treatment + neutralization treatment by spraying NaHCO3
powder + treatment by bag-type dust collector", it is discharged through high 
exhaust funnel.
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Waste management measures of Flat Glass in 2023

Waste gas management measures of Flat Glass in 2023

• Comprehensive utilization of glass powder and desulfurization powder generated in the production process, 
which are reused as raw materials in the production process;

• Improve the utilization rate of resources and reduce loss and waste;
• R&D of laser cutting technology to replace the current conventional glass cutting process, with zero glass 

powder production;
• Raw materials are bulk packed in containers, reducing the use of packaging;
• Coating solution, paint and other raw materials use recyclable ton barrels instead of disposable plastic barrels 

and iron barrels to reduce the production of packaging barrels;
• Improve the use range of electronic office software, promote a paperless office and reduce waste paper 

generation.

• Optimize the kiln fuel, increase the proportion of natural gas and low sulfur oil, and reduce the emission of pollutants;

• R&D of silver mirror workshop VOCs air emission treatment technology, improve the efficiency of VOCs waste gas 
purification, and achieve a theoretical efficiency of 99.9%;

• The kiln desulphurization, denitrification and dust removal flue system is reformed by pressurizing the induced draft fan 
to improve the efficiency of air emission treatment;

• Through the installation of distributed photovoltaic modules in the mode of "self-invested, self-built, self-generated and 
self-consumed", the annual average of self-generated power exceeds 12 million KWh, which is equivalent to a reduction 
of 11.64 million tons of CO2, 360,000 tons of SO2 and 180,000 tons of nitrogen oxides.

Waste management

Flat Glass produces non-hazardous wastes such as paper, plastic, metal and office garbage in the daily office operation and 
hazardous wastes such as waste ink, electroplating waste and waste chemical reagents in the production process.

The Company regards the reduction or elimination of waste as an important foundation for the development of circular 
economy, strictly observes the Law of the People's Republic of China on the Prevention and Control of Environmental Pollution 
by Solid Wastes, the Measures for the Prevention and Control of Environmental Pollution by Waste Hazardous Chemicals and 
other laws and regulations, formulates the Waste Management Procedures, establishes a team for the construction of a "waste-
free factory", and establishes a well-established waste management system, and pushes forward the reduction, recycling and 
harmless of waste disposal with the goal of controlling the generation of hazardous and non-hazardous wastes at a relatively 
low level.

In 2023, the Company did not dispose of waste in violation of regulations.

Main types, production chains and disposal methods of waste of Flat Glass

Waste management target and waste reduction performance of Flat Glass in 2023

Category Type Production sectors Disposal methods

Non-hazardous 
wastes

Dust, glass powder Edge grinding process Reuse for production after collection

General sludge Waste water reuse After drying, the bricks shall be recycled 
by the building materials unit

Waste refractory Cold repair

Regularly entrust qualified disposal units 
for disposalDust removal ash Flue gas de-dusting

Packaging waste Use of raw materials

Packaging waste Office and staff life
Regularly entrust the sanitation 
department to carry out unified cleaning 
and handling

Target: To control the hazardous and non-hazardous waste generated at a low level through continuous reduction measures.

In 2023, the Company made significant progress in the 
construction of "waste-free factory" and was awarded 
the title of "Waste-Free Cell" in Jiaxing.

Category Unit 2022 2023 YoY % change over 2022

Non-hazardous wastes Ton 26,643 32,825 23.2%

Hazardous wastes Ton 215 190 -11.6%

Production density of non-hazardous waste kg/RMB’0,000 17.23 15.25 -11.5%

Production density of hazardous waste kg/RMB’0,000 0.14 0.09 -37.0%

The title of "Waste-Free Cell" in Jiaxing

Category Type Production sectors Disposal methods

Hazardous 
wastes

Waste activated carbon Paint waste gas emission 
treatment

After collection, a qualified hazardous 
waste disposal unit is regularly entrusted 
for disposal

Waste lead-acid battery Forklift

Sludge containing silver and 
copper

Pretreatment of silver 
mirror waste water 

Waste oil Equipment maintenance

Hazardous waste packaging Use of raw materials

Deactivated catalyst Denitration process
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Issues responded in this Chapter

37

Employees’ 
interests and 

benefits

Employee 
training and 

development

Occupational 
health and 

safety

Charity and 
volunteering 

service

Safeguarding Employees' Interests

Employees’ interests and benefits

The Company formulates the internal labor rights and interests policies and systems including the Compilation of Human 
Resource Management Systems, the Measures for the Attendance and Leave Management, the Compensation Management 
System, Employee Rotation System, the Regulations on the Management of Continuing Education of Employees, with 
reference to relevant international norms including the International Labour Organization Conventions (ILO) and the United 
Nations Universal Declaration of Human Rights, in strict compliance with the laws and regulations including the Labor Law 
of the People's Republic of China and the Labor Contract Law of the People's Republic of China. The Company respects and 
safeguards the interests of the employees, creates a diversified and inclusive work culture atmosphere for employees, and 
guards against the risks of potential infringement of the interests of the laborers during the operations of the Company.

Adhering to the principles of fairness, impartiality and openness during recruitment and employment, the Company undertakes 
to provide equal opportunities in recruitment, appointment, promotion, transfer and salary, etc. The Company shall not 
discriminate against or treat its employees based on their age, gender, birthplace, religion beliefs, marital status, and other 
factors, and strictly prohibits the employment of child labor or forced labor. In 2023, the Company had not found any violations 
such as child labor and forced labor. 

In 2023, the Company recruited external talents through multi-channels including school-enterprise cooperation and online 
recruitment. Meanwhile, the Company established an internal employment mechanism through competition for posts and post 
rotation. As at the end of 2023, the Company had 8,240 permanent employees.

The Company has formulated and issued the Statement of Labor Rights and Interests Protection Policy of Flat Glass Group 
Co., Ltd., which covers all employees. Meanwhile, the Company has called on its suppliers and partners to comply with the 
Labor Rights and Interests Protection Policy, making joint efforts to safeguard the rights and interests of employees. In 2023, 
the Company did not find any infringement of the rights and interests of employees, and was not subject to any complaints or 
punishments by the regulatory authorities.

Overview of employment, basic rights and interests system of employees of Flat Glass

Promotion and 
development

• The Company shall provide open and transparent promotion channels, to encourage employee to 
choose their suitable development paths through rotation and competition for posts.

• Working hour: The Company shall implement a standard working hour system, being 5 working 
days, 40 hours per week. The Company shall implement a comprehensive working hour system 
and an irregular working hour system in respect of employees in the posts of production, services, 
mechanical & electrical, R&D, submit the comprehensive working hours for approval in accordance 
with laws, and pay overtime work in accordance with the labor law.

• Leave: The employees shall be entitled to national holidays, marriage leave, maternity leave, 
paternity leave, sick leave and other paid holidays in accordance with laws. Overtime work shall be 
paid for days of unclaimed annual leave.

Working hour 
and leave

• Recruitment: Adhering to fair employment, the Company shall not discriminate against or treat its 
employees based on their age, gender, birthplace, religion beliefs, marital status, and other factors, 
and strictly prohibits the employment of child labor or forced labor. 

• Dismiss: The Company shall establish a standardized dimission management and termination 
process to fully protect the legal rights and interests of employees during dismissal.

• Compensation: The Company shall implement fixed-post and fixed-salary management, and 
determine the duty allowance base and the maximum bonus base of the management cadres 
according to their ranks and technical titles.

Recruitment 
management

Sharing Happiness 
Through Cohesion
Upholding the value of "Fusion and Symbiosis, Creation and  Sharing", 
Flat Glass advocates an equal and open working atmosphere, respects 
and cares for every employee, and is committed to creating a better 
future for Flat together with its employees.

/news/group-news-2286.html
/news/group-news-2286.html
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In terms of social insurance, the Company has actively implemented various employee welfare policies, with a social security 
payment ratio of 100%, to protect various legal interests and provided various basic subsidies such as high-temperature 
subsidies, traffic subsidies, communication subsidies, etc. The Company stipulates that employees who have worked for more 
than one year can enjoy a free physical examination every two years. The Company purchases supplementary commercial 
insurance for retirees, students and overseas business travelers. The Company purchases millions of medical insurance for 
employees who have been employed for more than one year. By the end of 2023, the number of employees covered by medical 
insurance per million reached 5,220, including employees themselves, spouses and children.

In 2023, the Company took specific measures to improve compensation and benefits, such as increasing employees’ night-shift 
subsidies, upgrading the seniority subsidies, education subsidies, and mentoring subsidies, as well as improvement measures 
to enhance employee satisfaction, such as setting up an annual program of sports and cultural activities, based on the results 
of the employee satisfaction survey of the headquarters industrial park in 2022. In 2023, the Company carried out an employee 
satisfaction survey, which was rated at 95.38%.

Employee communications

Caring for employees

The Company is committed to creating an open, transparent and trusting working environment and providing open 
communication channels to help employees better integrate into Flat family.

The Company establishes an employee communication mechanism by means of employee representative meetings, employee 
interviews and seminars, and regular expert lectures, etc. The Company has formulated the Notice on the Scope of Acceptance 
of Reasonable Suggestions and Incentives of Flat Group, so as to encourage employees to contribute their suggestions 
and advices for the development of the Company and promote a harmonious development of corporate labor relations. Our 
employees can submit their own appeals, make complaints or report through direct communication with the human resource 
department, or corporate email, or other channels.

The Company establishes trade union and respects all employees, who can join the trade union and participate in collective 
bargaining in accordance with local laws. In 2023, the coverage rate of the labor union/labor agreement entered into between 
the Company and its employees was 100%.

The Company cares for the physical and mental health of employees, and enriches their amateur life and stimulates their 
vitality by various means including holding sports and recreational activities, and community activities. The Company cares 
for employees through taking various concrete measures including charity and mutual aid fund, birthday, holidays and meal 
allowance.

The Company recognizes and respects the diversity of employees, advocates a culture of gender equality, pays attention to the 
treatment and growth of female employees, ensures equal pay for equal work for men and women under equal conditions, and 
safeguards the benefits of female employees.

In order to embody our humanistic care, the Company sets up a charity fund to offer condolences and provide subsidies to 
employees who fall sick in hospital, have domestic difficulties, organize weddings, or hold funerals. In 2023, the Company 
offered condolences to approximately 478 employees through the charity fund.

Conducting a seminar for the newly-recruited college students in 2023

On 21 September 2023, Flat Glass organized a seminar for college students in order to fully mobilize the 
enthusiasm and initiative of college students, and to fully understand and grasp the working status of 
college students. 17 newly-recruited college students in 2023 participated in the seminar.

The site of the seminar for the newly-recruited college students in 2023

 Benefits safeguard measures of female employees of Flat Glass

Flat flower arranging activity in Women's Day

On 4 March 2023, in order to celebrate the 
Women's Day on 8 March, enrich the amateur 
life of female employees, the Company held a 
flower arranging activity called “Poetry and Art, 
Blooming of Fancy”. The activity was taught by 
a professional floral art teacher, and 70 female 
employees participated in the activity to learn 
the skills of flower arranging, feel the charm of 
the art of flower arranging, and spend a good 
time together with the fragrance of flowers and 
laughter.

Flat flower arranging activity in Women's Day

Measures Contents

Safeguard by rules and 
regulations

The Company establishes a women's federation to improve the Five Period Protection 
Management System for Female, so as to provide care for female employees during the 
periods of menstruation, pregnancy, childbirth, breastfeeding and menopause, thus making 
life easier for female employees.

Festival greetings The Company carries out Women's Day activities, offers holiday condolences, and conducts 
targeted i