


A Full-Chain Decarbonization Model

Powers Hardware Factories Toward Zero Carbon

Challenges

“Net-zero factories” are a critical pathway to achieving carbon peaking and carbon neutrality. Yongkang, a world-class hardware industry

cluster, hosts tens of thousands of enterprises characterized by high pollution, high emissions, and high energy consumption, with total carbon
emissions reaching millions of tons. In the pursuit of net-zero operations, these factories face three key challenges: unclear carbon accounting
data, undefined decarbonization paths, and poor results. Addressing these challenges is pivotal, not only to provide a replicable transition model
for hardware, steel, and chemical sectors, but also to deliver a breakthrough approach to advancing the entire industrial system toward net zero.

Solution

In collaboration with the Zhejiang Electric Power Research
Institute, State Grid Yongkang Power Supply Company (“State
Grid Yongkang" for short) has developed a collaborative full-
chain decarbonization model. This model drives action across
three core fronts— monitoring, offsetting, and consumption—
to accelerate the development of net-zero factories among
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Yongkang's hardware enterprises.

Interface of the energy management platform for hardware factories



Carbon accounting: a power-carbon factor accounting system for
measurement traceability and dynamic calibration

Accurate carbon accounting on the monitoring side is the foundational
first step toward building a net-zero factory. Research by the International
Energy Agency (IEA) indicates that over 60% of emissions reduction
initiatives fail due to initial data inaccuracies. To ensure carbon data is
credible, traceable, and verifiable, State Grid Yongkang independently
developed the “Hardware Power-Carbon Factor Accounting” system.

Built on blockchain technology, the system establishes a dynamic, full-
chain carbon footprint accounting framework—segmented by time-of-
use and grid zone—tracking emissions from generation and transmission
to final consumption. The carbon footprint data for each kilowatt-hour of
electricity can be accurately obtained. Factories can precisely determine
their power-carbon factors under various scenarios, such as peak versus
off-peak periods or coal-fired versus solar power, enabling accurate
emissions calculations. For example, using the system, Haers accurately
calculated and controlled its carbon emissions, becoming the first hardware

enterprise to achieve ISO 14068 carbon neutral certification in March 2025.
Carbon reduction: a waste-to-value service for green energy generation

A 100% green electricity supply is decisive for near-zero emissions. However,
the green energy coverage rate for Yongkang's hardware factories was only
45%, well below industry-leading levels. To expand green energy sources,
State Grid Yongkang targeted industrial smelting furnaces, establishing a
specialized “Waste-to-Value” service team. This team provides customized,
enterprise-specific technical services for high-efficiency heat transfer and
flue gas power generation, converting smelting waste heat into electricity.

To date, the company has developed customized waste heat recovery
solutions for 128 factories, 36 of which have completed retrofits. These
initiatives achieve an annual carbon reduction of over 2 million tons—
equivalent to the annual emissions of about 667,000 gasoline-powered
cars. For example, Haers, through the “Waste-to-Value” service, has saved
approximately 44,800 m3 of natural gas and generated 60 MWh of green

electricity.

The "Waste-to-Value" service team conducts a survey at a hardware factory
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Carbon management: the “Lu Ban"” platform for precision energy
efficiency

Carbon management on the consumption side directly impacts both
emissions reduction and long-term competitiveness. State Grid Yongkang
developed “Lu Ban,” China’s first energy management platform for
hardware factories, named after the ancient master craftsman. The
platform enables a closed-loop energy management process from
monitoring, diagnosis to optimization through data insight, intelligent
decision-making, dynamic control, and carbon tracing. It facilitates the
transition from broad energy control to precision governance. Deployed
in nearly 100 hardware factories in Yongkang, “Lu Ban" has delivered
average energy savings of 8%-15% and serves as a widely emulated

innovation across the industry.

Multiple Benefits

Environmental

In 2024, annual carbon emissions from Yongkang hardware factories
decreased by 26.8% compared to 2023. Waste heat recovery initiatives saved
approximately 224,000 m3 of natural gas and generated 300 MWh of green

electricity.
Economic

The “Lu Ban” platform has enabled participating enterprises to reduce
average electricity consumption by 15%-25%, saving approximately
US$420,000-700,000 annually and improving production efficiency by 15%-
20%. The power-carbon factor allows factories to significantly lower their
product carbon footprint, mitigating the impacts of policies such as the

EU’s Carbon Border Adjustment Mechanism (CBAM) and enhancing market

premium potential by 8%-12%.
Social

With the support of State Grid Yongkang, the city has achieved outstanding
results in green factory and industrial park development. This includes

24 municipal-level, 2 provincial-level, and 5 national-level green factories,
as well as 2 municipal-level, 2 provincial-level, and 1 national-level green

industrial parks.

Application Scenarios

Carbon accounting, waste heat recovery, and energy management
for factories in the hardware, steel, chemical, and other energy-

intensive industries
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About “GoldenKey - SDG Solutions”

To implement the assertion that sustainable development is

the “golden key” to solving current global problems proposed

by Chinese President Xi Jinping and to respond to the Decade of
Action, “GoldenKey - SDG Solutions” (GoldenKey) was launched by
China Sustainability Tribune in October 2020. The initiative aims to
identify, shape, and promote outstanding corporate SDG solutions
in China, tackle humanity's greatest challenges and drive sustainable
development in China and beyond. In 2021, the GoldenKey was
selected as the UN Good Practices (#33560).

As one of China’s most influential platforms for sustainable
development, GoldenKey has been held for six consecutive sessions.
A total of 2,365 corporate SDG solutions have been collected, with
1,054 selected as outstanding SDG solutions. These solutions span
areas such as climate action, well-being for all, rural vitalization,
tech4SDG, quality education, action4nature, and zero waste. They
stand out for their clear problem definition, outstanding innovation,
strong replicability, and significant integrated value, demonstrating
the capability and innovation of Chinese enterprises in advancing the
SDGs.

With the growing emphasis on green and low-carbon transformation,
the number of climate-related corporate solutions featured on

the GoldenKey platform has increased each year. Participating
enterprises range from central state-owned enterprises and foreign-
invested companies to private enterprises of all sizes and sectors,
contributing to China’s carbon neutrality goal through efforts in
energy transition, low-carbon production and operations, digital
empowerment, financial support, as well as low-carbon consumption
and living. GoldenKey has become one of China’s most influential
and internationally recognized platforms for corporate sustainability
exchange and evaluation.

From 2022 to 2025, GoldenKey and State Grid Corporation of China
(SGCC or State Grid) co-hosted the “GoldenKey - SGCC Special” for
four consecutive years. The event collects innovative solutions on
topics such as low-carbon transformation and green grids, and has
identified and promoted numerous exemplary practices within the
power sector. In 2025, GoldenKey launched the “GoldenKey - Power
Sector Special” in partnership with the China Electricity Council (CEC)
to further collect and showcase breakthroughs by power enterprises
in climate change, China’s 30-60 Decarbonization Goal, and low-
carbon transition of clean energy.

GoldenKey continues to optimize and upgrade China’s corporate
SDG solutions. Through a series of initiatives, including publications,
academic forums, field research, international launches, and
demonstration projects, GoldenKey showcases and promotes

these solutions on domestic and global platforms such as the

China International Import Expo, China International Consumer
Products Expo, UN Climate Change Conferences, and IUCN World
Conservation Congress. This provides replicable models for more
regions worldwide and supports the implementation of the SDGs.

Additionally, GoldenKey and the International School of Low-
carbon Studies of Shandong University of Finance and Economics
jointly established the GoldenKey Low-Carbon Action Center.
Focusing on empowering enterprises in their green and low-carbon
transformation, the center provides comprehensive knowledge
empowerment and capacity building, covering low-carbon strategy
development, carbon management capacity building, green project
implementation, application of green financial instruments and
climate risk control.

GoldenKey Annual Event
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