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About RMI

RMI is an independent nonprofit, founded in 1982 as Rocky Mountain Institute, that transforms global
energy systems through market-driven solutions to align with a 1.5°C future and secure a clean, prosperous,
zero-carbon future for all. We work in the world’s most critical geographies and engage businesses,
policymakers, communities, and NGOs to identify and scale energy system interventions that will cut
climate pollution at least 50 percent by 2030. RMI has offices in Basalt and Boulder, Colorado; New York
City; Oakland, California; Washington, D.C.; Abuja, Nigeria; and Beijing, People’s Republic of China.
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Executive Summary

In pursuit of the overarching target of accelerating the construction of the New Power System, China’s
installed capacity of wind and solar power has sustained rapid growth. By the end of the third quarter of
2024, the total installed capacity of wind and solar power reached 1.25 terawatts (TW), exceeding the 2030
target ahead of schedule and surpassing the installed capacity of coal power. During the same period,
wind and solar power contributed to 82% of the total newly added installed capacity and reached a record
high of 19% of total electricity generation.

Meanwhile, power market reforms have been advancing steadily, which has prompted corporations
to improve their green power procurement strategies and actively seize opportunities. The coverage
of the power spot market is progressing rapidly. The ability of spot markets to effectively discover energy
prices has been further enhanced. The power spot markets in Shanxi, Guangdong, Shandong, and Gansu
were the first to enter formal operation, gradually transforming the pricing logic of green power assets.

In addition, the scale of market-based transactions for renewables is continuously expanding. By 2023,
47.3% of total renewable power generation was traded through the power market. Renewable projects
can participate in the intraprovincial medium- to long-term (M2L) market, intraprovincial spot market,
and interprovincial power market. Green power trading follows the M2L trading framework with the
addition of green premium and certificate-related agreements. These changes are influenced by pricing
and procurement strategies across various green power procurement options.

In this year’s report, RMI continues to focus on five green power procurement options, analyzing their
annual progress and projecting future trends in light of the latest policy and market dynamics changes:

. Green power trading: In 2024, trading volumes grew rapidly, accompanied by declines in energy
prices and green premiums. The green power trading scheme improved and provided refined
implementation guidance at the local level. Looking ahead, the development of interprovincial
transmission channels and the acceleration of documentation processes are expected to further
boost the green power supply. Additionally, the large-scale market participation of distributed
projects and the implementation of multiyear transactions are anticipated to gain momentum.

o Unbundled green electricity certificates (GECs): In August 2023, GECs’ role as the exclusive
embodiment of the environmental attributes of green power was formally established. The
development of the GEC scheme expanded domestic application and increased corporations’
willingness to purchase GECs. With the surge of GEC supply, prices are expected to remain low in the
short to medium term, extending the trend observed since 2024.

. Direct investment in utility-scale renewable projects: Against the backdrop of power market
reforms, the time-of-use (TOU) pricing mechanism and the expansion of renewable market
transactions are reshaping revenue models for direct investments in utility-scale projects.
Meanwhile, additional investment requirements for supporting local industries persist, likely driving
up nontechnical costs for corporations.
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. On-site distributed renewable projects: Distributed solar photovoltaic (PV) has sustained
rapid growth, which brought challenges to the grid because grid access cannot grow as fast as
distributed solar PV. With the access constraint, leading solar PV investors are adopting a more
cautious approach. With the expansion of green power and GEC rules to include distributed projects,
traditional financial models are being restructured. The ownership of environmental attributes has
emerged as a critical concern for both existing and future projects.

. Over-the-fence renewable trading: Over the past two years, over-the-fence renewable trading
has made limited progress, with pilot models failing to achieve broad and rapid adoption.i As green
power trading continues to expand to distributed projects, the urgency for developers and buyers to
trade green power with this option is expected to gradually decline.

From 2022 to 2024, the rapid expansion of the green power market has laid solid groundwork for
corporations to leverage green power and GECs to meet both domestic and international compliance
requirements. In domestic and international cases, corporate green power procurement is driven by both
voluntary and mandatory factors, with the policy driving force in mandatory scenarios exerting a more
substantial impact:

. Domestic scenarios: The application scenarios for green power procurement have evolved from
meeting renewable portfolio standards (RPS) to addressing energy consumption dual-control
assessments. As China transitions from energy dual control to carbon dual control, the application
scenario is expected to further expand, shifting from energy use-focused applications to broader
carbon emissions control scenarios.

. International scenarios: Green supply chains are a key component of global efforts to combat
climate change. Effectively leveraging green power to proactively meet the green export
requirements has become another key driver for the expansion of the green power and GEC markets.
Voluntary application scenarios, represented by supply chain corporations, tend to embrace market-
based approaches such as green power trading and GECs. Conversely, mandatory scenarios driven
by trading rules exhibit a stronger preference for location-based approaches, such as self-generation
and self-consumption models, or through direct connections.

i In over-the-fence renewable trading, corporate buyers can purchase renewable energy generated from off-site projects
located within the same distribution grid.
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1. Overview of Green Power and Power
Market Development in China

In 2024, green power represented by wind and solar maintained its pace of rapid developmentin
China. The cumulative installed capacity of wind and solar power in the first three quarters reached 1.25
TW, exceeding the 2030 target ahead of schedule, and surpassing the total installed capacity of coal power
(see Exhibit 1).%1

In the first nine months, the newly added installed capacity of wind and solar power exceeded 200
gigawatts (GW) accounting for 82% of the total newly added installed capacity. The total electricity
generated by wind and solar power in the first three quarters reached 1,349 terawatt-hours (TWh),
accounting for about 19% of the total electricity generation. This represents a year-on-year increase of
26.3% and is on par with the electricity consumption of the tertiary sector (see Exhibit 2).2

Exhibit 1 Cumulative installed capacity of wind and solar in China
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RMI Graphic. Source: National Energy Administration (NEA)

ii In June 2022, the National Development and Reform Commission, National Energy Administration, Ministry of Finance,
Ministry of Natural Resources, Ministry of Ecology and Environment, Ministry of Housing and Urban-Rural Development,
Ministry of Agriculture and Rural Affairs, China Meteorological Administration, and National Forestry and Grassland
Administration jointly issued the 14th Five-Year Plan for Renewable Energy Development, which states that “the total
installed capacity of wind and solar power will surpass 1,200 gigawatts (GW) by 2030” (https://www.ndrc.gov.cn/xwdt/
tzgg/202206/t20220601_1326720.html?code=%26state=123).
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Exhibit 2 National electricity generation mix in China
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RMI Graphic. Source: China Electricity Council (CEC)

The construction of power spot markets is progressing comprehensively, and the role of power spot
markets in discovering energy prices has been further enhanced. The first national-level rule for power
spot markets was released in late September 2023; it standardized the market construction path, rule
design, and market operation requirements across provinces. In December 2023, after five years of trial
operation, the Shanxi and Guangdong spot markets started formal operation, opening a new chapter in
the construction and operation of the power spot market (see Exhibit 3).

Exhibit 3 Progress overview of spot markets at subnational level across China as
of October 2024

Official
operation

Continuous trial
operation

Short-term trial
operation

Simulation trial Long-term trial

operation

with dispatch

® Tianjin ® Ningxia ® Sichuan ® West Inner ® Shanxi
® Shanghai °® Chongging ® Jiangsu Mongolia ® Guangdong
® Heilongjiang ® Jiangxi ® Liaoning ® Hubei * Shandong
e Jilin ® China Southern ® South Hebei ® Zhejiang ® Gansu
® Qinghai Power Grid ® Anhui ® Fujian ® State Grid
® Xinjiang Regional Spot ® Shaanxi Interprovincial
Market ®Henan Spot Market
® Hunan

Note: Blue names represent the provincial-level spot markets, and red names represent the regional and national-level spot markets.

RMI Graphic. Source: CEC
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New energy market trading is continuously expanding based on the overarching target that “all
new energy shall participate in the market by 2030.”% According to the National Energy Administration
(NEA), the volume of market-based transactions of renewable generation was 346.5 TWh in 2022,
accounting for 38.4% of total renewable generation.* In 2023, the volume of market-based transactions of
renewable generation was 684.5 TWh. This is 47.3% of total renewable generation — an increase of nearly
9% compared to 2022.5

Renewable energy projects typically participate in various power markets.i These include intraprovincial
M2L markets, intraprovincial spot markets, and interprovincial markets, with the intraprovincial M2L
market being the primary focus. Green power trading is within the framework of M2L trading with the
incorporation of provisions for the agreement and transfer of a green premium. Some regions, such as
Western Inner Mongolia, Gansu, and Northern Hebei, prioritize renewable energy transactions in their M2L
market arrangements.

The participation of renewables in intraprovincial spot markets depends on the progress of spot

market development. Currently, this is mainly taking place in regions such as Shanxi, Guangdong,
Shandong, Western Inner Mongolia, and Gansu. The surplus generation of renewable projectsin the
intraprovincial market is eligible to participate in the interprovincial market. This is done mainly through
M2L transactions instead of spot transactions due to an immature interprovincial spot market. Note

that during the process of promoting a higher penetration of renewables in the power market, some
provinces still provide a government-contracted price or subsidy for the renewable generation exceeding
guaranteed-purchased hour."

iii This refers to utility-scale projects.

iv For more detailed analysis, please refer to the 2024 China Power Market Outlook: 10 Key Trends for Market Players published
by RMIin May 2024 (https://rmi.org/insight/2024-china-power-market-outlook/).
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2.Progress of Green Power
Procurement Options

In this annual report, RMI continues to focus on the five green power procurement options discussed in

previous reports (see Exhibit 4).* This report analyzes the development of each option across multiple
dimensions, including the scale of supply, the preparation time required by corporate buyers, the length of
contract duration, the maturity of the procurement options, and their cost-effectiveness.

Detailed analyses are provided for the first four options that have shown significant progress or are
undergoing major changes: green power trading, unbundled GECs, direct investment in utility-scale

renewable projects, and on-site distributed renewable projects. Over the past two years, distributed
market trading (over-the-fence renewable trading) has not made significant progress, and the existing
pilots have not been widely or rapidly replicated. Furthermore, as green power trading expands into
distributed projects, we anticipate that the urgency for counterparties to trade green power by this option
will gradually decline.

Exhibit 4

Green power
trading

Unbundled
GECs

Five procurement options available to corporations

Description

Corporate buyers sign contracts
to purchase green power from
renewable developers — either
directly or through a retailer

Contribution to corporate targets

« Scale: Generally large

« Preparation: Short, typically requiring preparation and
submission of paperwork one to two months before
trading commences

« Contract duration: Generally greater than one day and
less than or equal to one year

» Maturity: Relatively mature, implemented nationwide
with regular-basis trading in some provinces

« Cost-effectiveness: Pricing primarily based on bilateral
negotiation; energy price and green premium commonly
referenced against the prices of coal power and GECs

Certificate issued by the

NEA’s Electric Power Business
Qualification Management
Center for each megawatt-hour
of renewable energy fed into the
grid; GECs are used to certify the
environmental attributes and
consumption of green power

« Scale: Large, unrestricted by physical conditions

« Preparation: Short

« Contract duration: GECs expire in two years, and can be
purchased and used at any time

« Maturity: Mature

« Cost-effectiveness: Pricing primarily through listing
and bilateral negotiation; an additional expense beyond
the electricity bill

Continued on next page

\' RMI has delivered a series of annual reports on corporate green power procurement in China since 2017. These can be
accessed at https://rmi.org.cn/.
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Continued from previous page

« Scale: Large, but may hard to obtain the project
approval documents

Dire Corporations’ direct investment « Preparation: Long
in either greenfield or « Contract duration: Depends on specific contract terms
brownfield renewable projects » Maturity: Few corporations have attempted; identifying
through equity investment, ideal investment projects is challenging
able and holding of corresponding « Cost-effectiveness: Pricing depends on specific
proje environmental attributes contract terms; payments are considered as

investments rather than costs; and the internal rate of
return (IRR) varies across regions and projects

« Scale: Small, typically meeting less than 15% of
corporate buyers’ electricity needs
« Preparation: Long

- Distributed solar or wind « Contract duration: Long, commonly 20-25 years
projects installed on corporate « Maturity: Mature
- - - premises, and the generation « Cost-effectiveness: Corporate buyers can be the
- will first be consumed on-site, project owner or use the energy management contract
h with the rest sold to the grid (EMC) model; if buyers are the project owner, IRR

varies by region and project; with the EMC model, new
projects’ price is primarily fixed, existing projects’ price
is determined by discounted rate

Distributed « Scale: Small, used as a pilot in a few places
market « Preparation: Depends on local progress
. Corporate buyers can purchase . o

trading . « Contract duration: Depends on specific contract terms
renewables generation from ) L L .

(over- . . . » Maturity: Pilot implementation is very slow, with most
off-site projects that are in the . B .

the-fence same distribution erid provinces yet to issue detailed rules

renewable & « Cost-effectiveness: Wheeling fee is hard to price, but

trading) the final price is expected to be competitive

RMI Graphic. Source: RMI analysis

Green Power Trading

Green power trading rules are being continuously refined for the large-scale market participation of
distributed projects and the scaled implementation of multiyear transactions.

Key Progress

In 2024, both the energy price and green premium for green power trading were lower than the
levels recorded in 2023. The energy price and green premium in green power trading are primarily
referenced against the prices of coal power and GECs. Consequently, as prices of coal power and GECs
declined in 2024, prices for green power trading also decreased.

The average price for green power trading in the State Grid region for the first 10 months of 2024 was
417.48 renminbi per megawatt hour (RMB/MWHh), which is lower than the average annual price of green
power trading in 2023 at 444 RMB/MWh.® In the Southern Grid region, the average green premium for green
power trading in the first half of the year was 9 RMB/MWh, below the average annual premium of 25 RMB/
MWh in 2023.7
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The green power trading system is progressively being enhanced and optimized. It has achieved
standardization and unity at the national level, and specific execution guidelines at the subnational level
have offered a more comprehensive guidance framework for corporations to procure green power:

. In February 2024, the National Development and Reform Commission (NDRC) and the NEA formally
approved the Green Power Trading Pilot Scheme for the Inner Mongolia Power Market, initiating green
power trading in the Western Inner Mongolia power grid. This marks the last regional segment that
is able to conduct green power trading, expanding the scope for corporate buyers participating in
green power trading to include the western region of Inner Mongolia.

. In August 2024, the NDRC and the NEA issued the Basic Rules for Medium- to Long-Term Power Trading
— Special Chapter on Green Power Trading. This document officially integrates green power trading
into the M2L trading scheme, laying the foundation for the integration of green power trading into the
national unified power market system. Previously, local regions formulated their green power trading
rules based on the green power trading regulations released by the Beijing Power Exchange Center and
the Guangzhou Power Exchange Center. The issuance of this document facilitates the unification and
standardization of green power trading across regions, providing a consistent reference for corporate
buyers to procure green power across multiple provinces and even in the Hong Kong and Macau regions.

. In September 2024, the Beijing Power Exchange Center issued the Implementation Rules for Green
Power Trading of Beijing Power Exchange Center (2024 Revised Edition). The rules, for the first time,
provide guidance on the aggregation of distributed projects for participation in green power trading
and the execution of multiyear power purchase agreements (PPAs). The rules also clarify the pricing
mechanism of energy prices and green premiums, and the calculation methods for green premium
deviation compensation corresponding to the three trading modes: bilateral negotiation, listing
trading, and centralized bidding.

. In the past two years, green power trading rules across regions have increasingly focused on
safeguarding the interests and diverse needs of green power buyers. In terms of protecting buyers’
interest, some provinces have set upper and lower limits on the green premium to prevent significant
fluctuations (see Exhibit 5). Relevant rules have been further refined based on the buyers’ preference,
as well as their needs for accounting and claim after procurement.

Taking Shanghai as an example, the rules allow retail users to directly sign wholesale contracts with
developers, with retailers only facilitating the execution and settlement. Previously, the RE100 Technical
Criteria and some multinational corporations held the view that users in China could not contract directly
with developers and could not select specific developers if they could procure power through retailers.
This led to poor traceability of green power procured through retailers. The adjustment of Shanghai’s rules
improved the traceability of green power, ensured a more stable supply of green power, and simplified the
operational processes for corporate buyers.

Moreover, the rules propose evaluating the level of green power consumption and issuing a traceability
certification label that can be affixed to products for scanning; this will facilitate the effective translation
of green power consumption into branding.

vi In October 2024, the Shanghai Municipal Development and Reform Commission, the Shanghai Municipal Commission of
Economy and Informatization, and the East China Regulatory Bureau of the NEA jointly issued The Shanghai Green Power
Trading Implementation Rules.
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Exhibit 5 Provinces set limits on green premium in 2025

Province Document Limits on green premium
. . Retail: Under the fixed-price model, the
Guangdong IZV(;)Zt;ce on Matters Related to Power Trading in minimum value is 0 RMB/MWh and the
maximum value is 50 RMB/MWh.
Retail: The maximum value is 30 RMB/MWh; if
Tianiin Tianjin Green power Trading Scheme (Revised exceeded, an application to remove the upper
) Edition 2025) limit is required.
Wholesale: No limit.
Zhejiang Medium- to Long-Term Trading The minimum value is 0 RMB/MWh and the
Zhejiang Implementation Rules: Special Chapter on maximum value is 30 RMB/MWh. Wholesale-
Green Power Trading (Draft for Comment) to-retail price transmission.
. The Shanghai Green Power Trading The mmmum valueis 0 RMB/MWh Wlt.h
Shanghai . no upper limit. Wholesale-to-retail price
Implementation Rules -
transmission.

Note: Wholesale-to-retail price transmission refers to the complete pass-through of wholesale market prices to the retail market.
For retail users purchasing green power through retailers, the wholesale-to-retail transmission of green premium means that the
price paid by retail users for the environmental attributes is equal to the price retailers get in the wholesale market.

RMI Graphic. Source: Provincial and regional power exchange centers

The types of units participating in green power trading have been further expanded, with
nonsubsidized utility-scale projects, distributed projects, and offshore wind projects entering the
market in succession. Currently, the vast majority of provinces only allow subsidized utility-scale solar
PV and onshore wind projects to participate in green power trading. However, some regions are gradually
promoting the inclusion of other types of projects in the green power market.

For example, in April 2024, offshore wind projects in Fujian Province were approved for participation in
green power trading. And in October 2024, Shanghai clarified that subsidy or low-price projects could also
participate. In the southeastern coastal areas where there is strong demand for green power (Zhejiang,
Jiangsu, Guangdong, and Shanghai), documents have been issued to encourage distributed projects to
participate in green power trading in order to expand local green power supply; some provinces have
already successfully initiated transactions."i

The services for green power consumption and certification have continuously improved, enhancing
the convenience and experience for buyers. Starting in late 2023, government and grid companies in
some regions took the lead in establishing local green power and GEC service points, offering corporations

vii In November 2023, the Guangdong Renewable Energy Trading Rules (Trial Implementation) was issued. In December 2023, the
Notice on Carrying Out Power Market Trading in 2024 was released. In May 2024, the Detailed Rules for Zhejiang Green Power
and Green Electricity Certificate Market Trading (Trial, 2024 Revised Edition) were published. In September 2024, the Notice on
Launching the Pilot Project for Distributed New Energy Aggregation to Participate in Provincial Green Power Market Trading in
Jiangsu was issued. And in October 2024, The Shanghai Green Power Trading Implementation Rules was released.
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integrated transaction-related services. i These included the establishment of a regular negotiation
platform involving multiple stakeholders from regulatory bodies and market entities, the establishment of
channels for counterparties to communicate, and the provision of policy consultation services.

Concurrently, power exchange centers are ceaselessly developing and upgrading their platform

to advance the accounting and certification of green power consumption, thereby supporting the
compliance needs of corporations. For example, the Beijing and Jiangsu power exchange centers are
developing a green power consumption checklist that corporations can voluntarily apply for. This
checklist encompasses not only the green power consumed through green power trading and GEC
exchanges, but also the electricity generated for self-consumption, and provides a more comprehensive
representation of a corporation’s green power consumption level.

Furthermore, the consumption checklist will detail user-side specifics, such as the particular factory and
products to which green power is allocated. The Guangdong Power Exchange Center has introduced a
one-click self-service application for green power consumption traceability reports, enabling users to
access detailed green power consumption information via a WeChat mini-program or web browser.

Development Trends

The advancement of interprovincial transmission line construction and the progress of registration
will continuously increase the supply of green power.

Past experience has shown that the optimization of power resource allocation brought about by
transmission line expansion can drive a rapid increase in the frequency and scale of power trading,
especially in regions with a high dependence on importing power. For example, the opening of Eastern
Inner Mongolia to the Beijing green power trading channel made monthly-basis trading available; the
green power trading volume in Shanghai and Jiangsu in 2024 also increased significantly due to green
power imports from other provinces.

Five new interprovincial and interregional transmission lines were under construction in 2024 — and
some regions further clarified the priority of green power trading in interprovincial and interregional
transactions.*Based on this, it is expected that the frequency and scale of interprovincial and regional
green power trading will continue to grow rapidly in the future and significantly increase the green
power supply.

viii  Service pointsin the load center include the Shenzhen Green Power and Green Electricity Certificate Service Center, the
Tianjin Green Power and Green Electricity Certificate Service Center (the first provincial-level service center), the Wuxi
Green Power and Green Electricity Certificate Service Station (the first municipal-level service station), and the Baoshan
District Green Power and Green Electricity Certificate Service Station in Shanghai (the first district-level service station).
Service points on the side with abundant supply include the planning for the establishment of the Dali Green Power
Exchange Center, and green power and green electricity certificate service stations in six locations across Xinjiang.

ix The Notification on Improving the Work of Renewable Energy Consumption and Ensuring High-Quality Development of
Renewable Energy issued by the NEA in May 2024 proposes to implement the construction of supporting transmission grid
channels for renewable energy, and announced five interprovincial and interregional transmission channels that will start
construction in 2024.

X The Detailed Rules for Interprovincial and Interregional Power Long-Term Transactions of Beijing Power Exchange Center
(Revised Draft of 2024) issued in June 2024 clarifies the priority of green power transactions in interprovincial and
interregional transactions.
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In addition, local regulators are advancing the collection of project information and the implementation
of full GEC coverage, and accelerating completion of the registration process for offshore wind power,
biomass power, and distributed wind and solar power projects. This means that these projects will be
eligible to participate in the green power market soon, thus enriching the sources of green power and
further enhancing the supply.

Green power trading is expanding into multiyear contracts, providing corporate buyers with
diversified channels to achieve long-term green power goals. Since the launch of the green power
trading pilot in 2021, relevant documents from the top-level policy design and the power and non-
power industries have signaled the desire for long-term contracts (see Exhibit 6). Among them, the
implementation rules and multiyear green power bilateral agreement templates issued by the Beijing
Power Exchange Center provide guidance for multiyear green power trading.

Currently, many multinational corporations located in Guangdong, Shanghai, and other places have been
pioneers in signing multiyear green power trading contracts. Their practices have provided experience for
regulators in compiling multiyear green power trading contract templates. It is expected that local power
exchange centers will accommodate local market needs, accelerate the promulgation of multiyear green
power trading contract templates, and vigorously promote multiyear green power trading from 2025
onward. At that time, corporate buyers will have more diversified channels to achieve long-term green
power goals.
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Exhibit 6

Category

Policy supports long-term green power trading

Publication date Document title Description
January 2022 Trial Rules for Green Power Power Encourage long-term power trading
y Trading in Southern China trading exceeding one year.
Opinions on Improving
Institutional Mechanisms . Encourages renewable energy generators
. High-level .
February 2022 and Policy Measures for the desien to sign long-term power purchase
Green and Low-Carbon Energy & agreements with power users or retailers.
Transition
Requires zero-carbon buildings to
Zero-Carbon Building purchase at least 10 years of green power
July 2023 Technical Standards (Draft for Building or equivalent carbon credit products
Comments) when incorporating regional carbon
offset mechanisms.
Notice on 2024 Power Medium- Power Encourages renewable developers to sign
December 2023 and Long-Term Contract tradin annual and multiyear green power M2L
Signing and Fulfillment & contracts with power users.
Basic Rules for Medium- to
. Encourage power generators and users
Long-Term Power Trading Power .
August 2024 : . to sign long-term green power purchase
— Special Chapter on Green trading
. agreements.
Power Trading
Long-term green power trading is
primarily conducted through bilateral
Implementation Rules for negotiations. Once an agreement is
September 2024 Green Power Trading of Power reached, the offer is submitted to the
P Beijing Power Exchange trading power trading institution. During the
Center (2024 Revised Edition) execution period, unexecuted electricity
volumes can be adjusted based on mutual
agreement between the buyer and seller.
Guidance on Promoting . Supports renewable developers in signing
High-level
October 2024 Renewable Energy . long-term power purchase agreements
o - design ;
Substitution Actions with users.

RMI Graphic. Source: RMI analysis

The retail market will be further standardized and raise the requirement for retailers’

professionalism. Against the backdrop of the gradual decline of the grid companies’ electricity

purchasing mode, retailers will take over from the grid company in serving small and medium-sized

industrial and commercial users. Their green power consumption needs, and the scale of the green power

retail market, will continue to expand. These users — with their small size, large number, and diverse

needs — will put forward higher requirements for the standardization and flexibility of the green power

retail market, promoting its development. More provinces are expected to issue documents to further
direct green power retail transactions.

Mandatory requirements in foreign markets may drive Chinese corporations to focus on more

granular management of green power usage. Take the EU directive as an example. Published in 2023,
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the Renewable Energy Directive (RED Ill) requires transmission system operators and distribution system
operators to make data available on their share of renewable electricity and the greenhouse gas (GHG)
emissions content of the electricity supplied in each bidding zone. RED IIl asks that data be as accurate
as possible in intervals equal to the market settlement frequency but of no more than one hour, with
forecasting where available.®

The EU’s Renewable Fuels of Non-Biological Origin (RFNBO) Delegated Act (2023) requires that the
production of green hydrogen utilize green power generated within the same calendar month, and
subsequently transition to using green power generated within the same one-hour period. Additionally,
the power generation facility and the electrolysis unit must be located within the same electricity bidding
zone or in interconnected bidding zones.*®

Itis anticipated that more countries taking proactive measures in the climate sector will follow the EU’s
lead by imposing refined requirements on the production and consumption of green power in terms of
temporal and geographic scales. This will urge China’s corporate buyers to manage green power usage
with precision, which will align them with international trends and enhance their competitiveness.

Green Electricity Certificates

GECs serve as proof of the positive attributes of green power; the supply and demand have increased
rapidly, and the application scenarios have become increasingly diversified.

Key Progress

Since 2023, GEC market trading has seen a significant surge, accompanied by a substantial decline

in prices. The issuance of the Notice on Promoting Green Power Consumption through the Full Coverage

of Green Electricity Certificates for Renewable Energy (Document No. 1044) in August 2023 expanded the
eligible technology of GEC issuance to all registered renewable energy generation projects. This expansion
led to market expectations of increased supply, resulting in a significant drop in GEC prices in August.

The average price for nonsubsidized GECs from January to July 2023 was 42.4 RMB per GEC, but dropped
by RMB 9-10 starting in August 2023.11x

In September 2024, the Rules for Green Electricity Certificate Issuance and Trading (Document No. 67) was
implemented. It established a two-year validity period for GECs, further reducing the price of existing
GECs. Data from the China Green Electricity Certificate Trading Platform shows that the listed trading
price of GECs fell below RMB 1 multiple times, with the average price for the first half of 2024 falling below
RMB 10.2 While the prices of GECs were falling, the volume of transactions surged.

From August to December 2023, following the issuance of Document No. 1044, the volume of GEC
transactions reached 70 million, a remarkable 2.7 times the cumulative transactions from January to
July. Likewise, in the first seven months of 2024, the volume of GEC transactions further escalated to 180
million, a 600% increase compared to the same period in 2022.1* The release of Document No. 1044 and
Document No. 12 had a significant impact on both the price and volume of GEC transactions.

Xi Refers to GECs issued for nonsubsidized renewable energy generation projects.
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The GEC system has been rapidly refined, further solidifying GECs’ role as the exclusive embodiment
of the environmental attributes of green power and expanding its application scenarios. This has

led to corporate buyers’ increased willingness to purchase GECs. Since 2023, a series of policies related

to GECs have been issued (see Exhibit 7). These policies have expanded the eligible technology of GEC
issuance and explicitly stated multiple times that GECs are the sole proof of the environmental attributes
of green power. Furthermore, GECs can be used for deducting the amount of energy consumed when
assessing whether the provinces’ or key stakeholders’ energy-saving targets are met. This demonstrates
the value of GECs in applications beyond the power sector.

In September 2024, Documents No. 67 and 124 were issued, requiring sellers to commit to applying
exclusively for GECs. It prohibited the simultaneous application for other certificates with the same
environmental attributes and the China Certified Emissions Reductions (CCERs). These requirements
effectively eliminated overlaps between GECs, International Renewable Energy Certificates (I-RECs),

and CCERs. With policies ensuring the uniqueness of GECs and clarifying the retirement and supervision
mechanisms, the international verification of GECs has improved. Some multinational corporations have
gradually shifted from purchasing international certificates to only admitting Chinese GECs, prioritizing
GEC procurement as one of the key options for achieving green power consumption targets.

Exhibit 7 GEC policy overview and classification

== Implement Document No. 1044 ----- .

f N\

2023.8 2023.9 2024.2 2024.5 2024.8 2024.9

Notice on Strengthening the Integration of Notice of the State Council Notice on the 2024 Renewable
Green Electricity Certificates with Energy on Issuing the Action Plan Portfolio Standards and Related
Conservation and Carbon Reduction Policies for Energy Conservation and Matters(No. 598 (2024) of the

to Vigorously Promote the Consumption of Carbon Neutrality in 2024-2025 Development and Reform
Non-fossil Energy (No. 113 (2024) of the (No. 12 (2024) of the State Commission):

Development and Reform Commission): Council):
» Forthe first time, a target
o Strengthen the role of GECs in ¢ Integrate GECs with has been set for the
scenarios such as energy-saving energy-saving and carbon proportion of green power
assessments, budgeting, and carbon reduction policies. Achieve used in the electrolytic
accounting. full coverage of GECs by aluminum industry, with
2024. accounting based on the
GECs held.

1 Refine the system and fortify the basis for B Broaden application scenarios and enhance the
trading operations connection between different markets

RMI Graphic. Source: RMI analysis
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The enhancement of GEC trading services has fully demonstrated the flexibility of the certificate-
electricity decoupling model, making it more convenient for corporate buyers to purchase GECs.
Nationwide, green power and GEC trading service points have been established to simultaneously
provide relevant transaction services. In the Southern Grid region, the advantage of purchasing GECs
independently from geographic location has been further leveraged. Services have been extended to the
Hong Kong and Macao regions and innovative trading methods have been introduced.

In December 2023, the Guangzhou Power Exchange Center completed the first batch of cross-border GEC
transactions between Guangdong, Hong Kong, and Macao, opening a new pathway for corporate buyers

in Hong Kong and Macao to use green power. In May 2024, the Guangzhou Power Exchange Center issued
the trial guidelines for GEC trading in the southern region, proposing that corporate buyers be allowed to
pay for GECs directly to grid companies together with the electricity bill. This measure ensures that GEC
purchases and electricity payments share the same settlement entity (i.e., the grid company), thereby
making the procurement process more efficient and convenient. Currently, corporate buyers with strong
GEC demand have initiated the first practices in Shenzhen, successfully achieving unified payment through
one single electricity bill.

Development Trends

The supply of GECs will continue to boom, with prices expected to remain low in the short term.
Under the requirement to achieve full coverage of GECs by the end of 2024, utility-scale projects have
largely completed registration, while distributed projects are accelerating their registration process.
Based on renewable energy generation during the first three quarters of 2024, the eligible GEC volume
from wind and solar power alone increased from 1.07 billion in the first three quarters of 2023 to 1.35
billion in the same period of 2024.% Starting in 2025, GEC issuance volumes are projected to grow rapidly
in the short term, leading to a swift expansion of GEC supply.

The introduction of a validity period for GECs has led sellers to urgently seek to sell off their
inventory, causing the average GEC price to continue to decline. With a large influx of new GECs
entering the market and the bulk sale of GECs approaching expiration, the oversupply of GECs will further
intensify, driving trading prices even lower. Additionally, the Qualification Center of the NEA plans to draft
detailed GEC issuance guidelines based on Document No. 67. These guidelines are expected to provide
more specific instructions for self-generation and self-consumption, which currently face challenges in
making claims through GECs. The issuance of GECs for self-generation and self-consumption will further
reduce corporate need to purchase from others, and keep GEC trading prices at low levels.

The channels for GEC trading are expanding, making it more convenient for corporate buyers to
procure them. Currently, GECs can be traded on three platforms: the Beijing Power Exchange Center,

the Guangzhou Power Exchange Center, and the China Green Electricity Certificate Trading Platform. In
the future, trading will be extended to other nationally recognized platforms as appropriate. With the
improvement of trading systems and the synchronization of information, it is anticipated that the Inner
Mongolia Power Exchange Center and other provincial power exchange centers will also offer GEC trading
services, further facilitating corporate procurement.

From an international perspective, granular certificates have gained significant attention from

various certificate systems and corporations. In 2023, PJM in the United States began offering hourly
certificates with a time stamp. These certificates can be issued for electricity generated from January
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2022 onward and can be redeemed on an hourly basis.** Similarly, AIB, which is in charge of European
guarantees of origin (GOs), has prioritized the development of granular certificates in its 2024 certification
framework to align with the requirements of RED Il and the RFNBO Delegated Act.

On the corporate side, leading internet companies have committed to achieving 100% hourly matching
of green power and started collaborating with partners in 2021 to develop time-stamped hourly
certificates or start monitoring hourly load. It is likely that more global supply chain leaders will
gradually propose using certificates with finer granularity to reflect the precise alignment of green
power generation and consumption.

Direct Investment in Utility-Scale Renewable Projects

Direct investment in utility-scale renewable projects facilitates large-scale green power demand
solutions, with revenue models significantly affected by power market reforms.

Key Progress

The pace of renewable energy projects entering the market is accelerating, and granular time-
interval divisions in the spot market have been intensifying price fluctuations. The proportion of
market-based transaction volumes to total renewable power generation nationwide reached 47.3% in
2023, highlighting a clear trend toward marketization. The construction of the national spot market has
advanced rapidly, with renewable energy projects actively participating in regions such as Eastern Inner
Mongolia, Gansu, Shandong, Guangdong, and Shanxi. The 15-minute granular divisions of spot market
time intervals have introduced greater price volatility, increasing the uncertainty of returns on corporate
investments in renewable energy projects.

Investment requirements for supporting industries persist, continuously driving up corporations’
nontechnical investment costs. In many regions, governments maintain investment requirements for
industrial support. Corporations not only are required to invest in assets such as energy storage systems
necessary for the safe operation of power systems, but are also subject to additional financial demands,
including attracting foreign investment, direct donations, and poverty alleviation efforts.®

These additional requirements not only increase procurement and construction costs but also
necessitate significant input of labor, resources, and time for coordination and negotiation, significantly
raising overall investment costs. Although the Implementation Plan for Promoting High-Quality
Development of New Energy in the New Era released by the NEA in 2022 stipulates that “no unreasonable
investments or costs shall be imposed on renewable energy corporations under any pretense,” such
additional requirements remain.* The cost savings brought by the significant decline in module prices
since 2024 has been partially offset by these investment requirements, leaving corporations still facing
high investment costs for utility-scale projects.~

xii According to the China Photovoltaic Industry Association, in the first half of 2024, across the industrial chain, the prices
of polysilicon and silicon wafers fell by more than 40%, while the prices of solar cells and modules declined by over 15%
(https://finance.sina.com.cn/roll/2024-07-30/doc-incfxeue0030843.shtml).
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Development Trends

Traditional financial models are being disrupted, with revenues increasingly dependent on market
price fluctuations. As the TOU electricity pricing mechanism improves and the spot market accelerates
its development, utility-scale projects are expected to feed more generation into the market across
more provinces and participate in the spot market with their output. At that point, project revenues will
primarily depend on market price fluctuations driven by TOU pricing.*® Given the situation, corporations
need to enhance their capabilities, deepen their understanding of electricity market operations, and
promptly adjust their previous revenue models based on fixed feed-in tariffs to reasonably evaluate
project returns.

Multiyear green power trading helps promote investments in utility-scale projects. As discussed in the
Green Power Trading section, the continuous release of policy signals supporting multiyear transactions and
corporate engagement indicates that multiyear green power trading will be accelerated. In multiyear green
power trading, corporations may be allowed to sign contracts before the projects’ construction, which will
facilitate the investment and construction of new projects. Furthermore, multiyear contracts will provide
corporations with long-term revenue stability and increase their willingness to invest in utility-scale projects.

Investments and development of new projects are constrained, and investment corporations may
favor acquiring existing projects. As the development of eligible places with productive wind and solar
resources approaches saturation, the opportunities for corporations to invest in new projects is shrinking.
The limited available land makes it difficult for corporations to develop new projects; however, even if
land sources meet the project’s construction needs, the corresponding conditions for wind and solar are
often not ideal, which limits the economic viability of the projects.

As a result, full or partial acquisition of existing projects by corporations may become a preferred choice
under direct investment methods. However, acquisition of existing projects imposes higher demands on
the due diligence capabilities of corporations, especially regarding key factors such as the ownership of
environmental attributes and the revenue from selling electricity. Besides that, acquiring existing projects
cannot reflect additional green power procurement. Consequently, corporations seeking to secure ideal
direct investment projects still face certain challenges.

On-Site Distributed Renewable Projects

Power market reforms can drive new business models, with a focus on environmental attribute ownership
and distribution network capacity constraints.

Key Progress

Distributed solar PV has maintained rapid growth, with new installations surpassing utility-scale
PV. Since 2021, when new installations of distributed solar PV first started to exceed those of utility-scale
PV, distributed solar PV has continued to grow at a swift pace. By the first three quarters of 2024, new
installations of distributed solar PV reached 85.22 GW, accounting for 53% of the total new PV installations
(see Exhibit 8).*°
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Exhibit 8 Newly installed capacity of solar PV
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Note: Distributed solar PV includes residential and commercial-industrial distributed solar PV and does not specifically refer to the

commercial-industrial rooftop distributed solar PV projects that are the focus of this report.
RMI Graphic. Source: NEA

The revenue model for on-site distributed renewable projects is undergoing changes that may

decrease corporations’ willingness to invest. Updates to GEC rules and continuous expansion of eligible
projects for green power trading mean that corporations can achieve green power consumption targets
through self-generation and self-consumption, while also obtaining revenue by selling GECs for the surplus

electricity or participating in green power trading. In September 2024, the Rules for Green Electricity

Certificate Issuance and Trading (Document No. 67) provided preliminary guidance on the issuance of

GECs for self-generated and self-consumed electricity. These rules proposed that corporations may

apply for GECs by submitting load data, metering documents, and supporting materials that facilitate the

demonstration of green power consumption.

However, the issuance of GECs for self-generated and self-consumed electricity requires corporations
to closely follow local practices. The surplus of generation can be sold back to the grid to obtain GECs.
For example, provinces such as Zhejiang, Jiangsu, and Guangdong have initiated distributed projects

to participate in green power trading — including units that operate under self-generation and self-

consumption models — and sell electricity back to the grid, further enhancing the economic performance

of their distributed projects.
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Nevertheless, the Regulations on the Development and Construction Management of Distributed Solar

PV Generation (Draft for Comments) (hereafter, the Regulations) issued in October 2024 stipulates that
electricity generated by large industrial and commercial distributed solar PV projects must be entirely self-
generated and self-consumed. i The Regulations also mandate that project investors install anti-reverse-
flow devices to ensure full self-consumption of generated power.

This requirement increases investment costs, blocks the possibility of large industrial and commercial
distributed PV participating in the power market for revenue, and imposes higher requirements on
users’ green power consumption ability. Because third-party investment entities can only rely on the
corporate buyers’ self-consumption portion to realize returns, their investment risk increases. This
increased risk may lead to a decline in willingness to invest and make it difficult for corporations to
find suitable energy management contract (EMC) service providers to co-develop large industrial and
commercial distributed projects.

Furthermore, most large industrial and commercial distributed solar PV projects currently adopt the
full-grid feed-in model.” Therefore, if the Regulations are fully implemented, it will change the traditional
revenue model, and corporations will need to reevaluate the investment return rate with caution.

The ownership of environmental attributes has become a key focus for both existing and new
projects. Prior to the issuance of Document No. 1044 in 2023, distributed projects were unable to issue
GECs. As a result, the EMC and roof leasing agreements for distributed solar PV projects under the original
EMC model did not address the issue of GEC ownership for projects with third-party investment. However,
because distributed projects can now issue GECs, corporations that have developed on-site distributed
renewable projects through the EMC model are required to update and revise their contracts to reflect the
environmental attributes. For future investments in distributed projects, if third parties are involved in the
project, corporations should also clarify the allocation of environmental attributes and related interests in
their contract.

The large-scale grid connection of distributed solar PV is severely constrained by the limited
capacity of distribution networks, which restricts the development of new installed capacity.

In March 2024, the Guiding Opinions on High-Quality Development of Distribution Networks Under New
Circumstances was issued as the first official document to guide the construction of distribution networks.
It mandates that, in 2025, distribution networks should have the capacity to accommodate approximately
500 GW of distributed renewables. Despite policies that aim to break development bottlenecks via
distribution network construction, assessments of distributed solar PV grid connection capacity by eight
provinces — Shandong, Henan, Hebei, Guangdong, Hunan, Fujian, Liaoning, and Heilongjiang — indicate
that grid connection issues for distributed projects are worsening.?

Because distributed projects rely on the grid to balance voltage and frequency and ensure power quality,
even distributed projects with a high proportion of self-consumption are subject to the limitations of local
distribution network capacity. The evaluation standards for grid connection outlined in the measures do
not specify whether the projects can be prioritized if they have a lower proportion of electricity fed into
the grid.

xiii  According to the Regulations on the Development and Construction Management of Distributed Solar PV Generation (Draft
for Comments), large industrial and commercial distributed solar PV refers to distributed solar PV systems with a public
connection point voltage level of 35 kilovolts (kV) and a total installed capacity not exceeding 20 megawatts (MW), or a
public connection point voltage level of 110 kV (or 66 kV) and a total installed capacity not exceeding 50 MW.
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However, in August 2024, Jiangsu Province issued the Notice on High-Quality Grid Connection and Utilization
of Distributed Solar PV Across the Province. This rule explicitly allows fully self-consumed distributed
projects to simplify the grid connection process, with grid companies providing express-pass services.
Therefore, whether high-proportion self-consumption distributed projects can be prioritized for grid
connection largely depends on local policies and their actual implementation. Corporations should
thoroughly understand local distribution network capacity and grid connection policies before evaluating
whether to invest in distributed solar PV.

Development Trends

The investment model for on-site distributed renewable projects is likely to diversify. In the past,
due to limited understanding of the construction and operation of distributed projects, the EMC model
was favored by most corporations, while the self-construction model was mainly chosen by large

listed companies.?? In recent years, corporations’ long-term observations of a large number of on-site
distributed renewable projects has led to an increase in the professionalism of internal teams. Coupled
with the significant cost reduction of solar PV modules in 2024, the willingness of corporations to invest in
and build their own projects has strengthened.

To meet the needs of corporations, some distributed project developers have introduced a hybrid
EMC+self-construction model as a transition. In this model, electricity is only billed for three to four years
during the project’s 20-year life, after which the ownership of the project is transferred to the corporations.
Itis expected that corporate preferences will continue to evolve, leading to innovation in the business
models of on-site distributed renewable projects.

The traditional financial model for distributed projects is also facing some changes. More precise
adjustments to the TOU pricing interval and widening the peak-valley price are important mechanisms
for guiding renewable energy development and present possible future directions. Under this trend,

if solar PV generates more energy during low-price off-peak periods, the adjustment of peak-valley
prices will be disadvantageous to the revenue of distributed solar PV. The traditional investment return
models may no longer work, and corporations will need to closely monitor changes in grid connection
and feed-in tariff policies.

Currently, although the majority of distributed solar PV projects do not directly participate in the

power market, their actual settlement prices have already been influenced by the market. For the self-
consumption portion of electricity, one common pricing method is to offer a discount based on the grid’s
proxy purchasing price corresponding to the user. Therefore, after commercial and industrial users enter
the power market, especially in regions where the spot market operates, the spot market price affects the
grid’s proxy purchasing price, which in turn affects the actual settlement price of the self-consumption
portion of electricity.

The portion fed into the grid is usually settled at the local coal-fired power benchmark price. However, in
the future — with the accelerated development of distributed solar PV projects (including both residential
and commercial-industrial) and the significant increase in the volume of electricity fed into the grid — this
additional electricity is expected to be settled on a TOU basis according to the spot market price curve, or
it will directly enter the electricity market.
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Exploring direct connections will encourage Chinese corporations to consume green power locally.
Starting in 2024, both national and provincial-level policies have shown greater attention to distributed
projects providing green power to surrounding corporations through direct connection.

In December 2024, the Henan Province Implementation Plan for Accelerating the Integrated Source-Grid-
Load-Storage encouraged the construction of green power-dedicated lines for integrated source-grid-
load-storage projects. These power lines would be developed and aggregated locally, achieving the

goal of traceable green power within 20 km. The NEA in its Guiding Opinions on Supporting the Innovative
Development of New Business Entities in the Power Sector suggested exploring options to increase the
green power supply through direct connection to renewables. It also stated that new business entities, in
principle, would be exempt from applying for power business licenses.

These policies encourage distributed renewable projects to further expand the green power supply
through direct connection, but they do not provide specific guidance on related technical standards,
physical boundaries, or price mechanisms. It is expected that more pilot practices will emerge in 2025,
further promoting the development of related regulations and market standards.
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3. Application Scenarios of Green
Power Procurement

From 2022 to 2024, green power procurement has boomed due to improvements in policies and market
systems. This progress has further solidified the foundation for corporations to integrate green power and
GECs into different application scenarios.

Domestically, the diversification of application scenarios for green power procurement has been the
primary driver of market expansion. In particular, this expansion has stimulated demand from energy-
intensive industries and corporations as they seek to meet mandatory market constraints through green
power procurement.

From an international perspective, the green supply chain has become a critical component in addressing global
climate change. In this context, leveraging green power procurement to tackle the requirement of green exports
has emerged as another significant catalyst for the expansion of green power and the GEC market.

Under the influence of these diverse domestic and international scenarios, green power procurement for
corporations has demonstrated a dual voluntary and mandatory driving force. In recent years, policies
originating from mandatory demand scenarios have prominently promoted green power procurement on
both domestic and international levels.

Domestic Application Scenarios: From Energy Consumption to Carbon
Emissions Dual Control

Over the past three years, the difficulty of green power procurement has decreased. Meanwhile,
improvement in the relevant policy framework has expanded its application scenarios, from meeting RPS
to addressing energy consumption dual-control assessments.

Scenario 1: Meet the RPS

The main application of green power procurement is to meet the RPS. Initially, the RPS targets were
allocated to provinces, with specific responsibilities assigned to relevant entities. In May 2019, the NDRC
and the NEA jointly issued the Notice on Establishing and Improving the Guarantee Mechanism of Renewable
Energy Power Consumption, which introduced the concept of the RPS. In June 2020, the first provincial

RPS targets were allocated, establishing a coordinated framework for achieving renewable energy
consumption goals through the integration of green power and GECs.

The provincial RPS targets will be further allocated to key industries. Currently, some energy-intensive
provinces and typical industries have started imposing specific requirements on certain electricity
consumers. For instance, at the provincial level, Jiangsu issued the Implementation Plan for Promoting
Green Consumption in June 2022 and stated that the proportion of green power in total power
consumption among energy-intensive enterprises will be no less than 30% by 2025.

Xiv  Whether the GECis included depends on specific implementation.
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At the industrial level, the Special Action Plan for Energy Conservation and Carbon Reduction in the
Electrolytic Aluminum Industry issued in July 2024 asserted that the proportion of renewable energy in total
energy consumption will exceed 25% by the end of 2025. Given the power-dominant energy structure of
this industry, this target specifically raised a requirement for green power consumption. In August 2024,
the Notice on the 2024 Renewable Portfolio Standards and Related Matters reaffirmed the requirement of

an RPS target based on actual physical consumption. It also specified the RPS target for the electrolytic
aluminum industry and explicitly recognized GECs as a basis for compliance assessment.

Scenario 2: Meet the Energy Consumption Dual-Control Assessment

Green power and GECs can help entities to meet the energy consumption dual-control assessments
by following the rule that non-fossil energy can be deducted from the energy consumption and energy
intensity calculation. In 2021, the Central Economic Work Conference proposed that newly added
renewable energy, as well as energy used as raw materials, should not be included in the total energy
consumption control. This has established the connection between renewable energy and energy
consumption dual-control assessment. In November 2022, the Notice on Further Implementing the
Exclusion of Newly Added Renewable Energy Consumption from Total Energy Consumption Control was
issued. This notice defined the scope of renewable power and identified GECs as the verification of
renewable power consumption, which connected green power and GECs with energy consumption.

The detailed implementation was further clarified in the Notice on Strengthening the Connection between
Green Certificates and Energy-Saving and Carbon-Reduction Policies to Promote Non-Fossil Energy
Consumption (Document No. 113) issued in February 2024. It proposed implementation of a renewable
energy consumption deduction policy based on power consumption, supplemented by cross-provincial
GEC trading in the assessment of provincial energy-saving targets during the 14th Five-Year Plan period.
Meanwhile, the exemption scope for energy consumption dual control was extended from newly added
renewable energy to all non-fossil energy sources. In May 2024, the State Council issued the Action Plan for
Energy Conservation and Carbon Reduction from 2024 to 2025. The plan clearly stated the implementation
of a fossil energy consumption budget management plan for key energy-consuming units, with excess
consumption to be offset through the purchase of green power and GECs.

Market performance proves that achieving energy consumption dual control is an important motivator in
the trading of green power and GECs. According to data from China’s Green Electricity Certificate Trading
Platform, regions with a high concentration of energy-intensive enterprises, such as Guangdong, Inner
Mongolia, and Qinghai, rank among the top in purchasing GECs.?* The main driving force is that local
governments have conducted large-scale cross-provincial procurement of GECs to meet their dual control
of energy consumption targets.

Scenario 3: Meet the Carbon Emissions Dual-Control Assessment

During the 14th Five-Year Plan period, the application of green power and GECs focused on dual control of
energy consumption, leveraging their role as renewable energy sources that can be exempted from energy
consumption assessments. However, during the 15th Five-Year Plan period, China will strive to promote a
comprehensive transition and shift from dual control of energy consumption to carbon emissions. Carbon
intensity reduction will be established as a binding indicator (instead of energy intensity) for national
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economic and social development, and total carbon emissions accounting will be initiated.» This implies
that the connection between green power, GECs, and carbon emissions will become stronger in the future.

In February 2024, the Provisional Regulations on the Administration of Carbon Emissions Trading proposed
that for main emissions entities consuming non-fossil energy, the carbon emissions allowances and GHG
emissions shall be adjusted accordingly. This regulation has created the basic conditions for incorporating
green power into the carbon emissions accounting system.

In February 2024, Document No. 113 proposed providing adjusted grid emission factors in different
application scenarios where GECs were considered. It also proposed incorporating GECs into the product
carbon footprint accounting and national general standards. In April 2024, the 2021 Power CO, Emission
Factor was published, which excluded the amount of non-fossil power through market trading. This implies
that the volumes in green power trading are not included in carbon emission accounting. In December
2024, the Ministry of Ecology and Environment (MEE) and the National Bureau of Statistics in China issued
the 2022 Power CO, Emission Factor, continuing to update China’s CO, emission factors while excluding non-
fossil power through market trading.

International Application Scenarios: Verification of Green Power and GECs

Theinternational application of green power and GECs is mainly influenced by two perspectives. First,
early procurement is mainly driven by multinational supply chain leaders, who require their upstream
suppliers in China to reduce emissions through green power procurement to meet their climate targets.
Meanwhile, some domestic export-oriented supply chain leaders, particularly those in the new energy
industry, are also major practitioners of green power and GECs procurement.

Second, since 2021, several international trade regulations have introduced specific requirements
regarding the use and verification of green power. These regulations are expected to enter a substantive
implementation phase between 2025 and 2026. The former perspective, represented by corporate
procurement, tends to be voluntary, with an open attitude toward market-based approaches, such as
the procurement of green power and GECs. In contrast, the latter perspective, represented by trade
regulations, involves more stringent mandatory requirements and currently favors location-based
procurement methods, such as self-generation and self-consumption, and direct technical connection
between suppliers and consumers.

This report selects three representative international application scenarios and their verification of
China’s green power and GECs: RE100, the EU Carbon Border Adjustment Mechanism (CBAM), and the New
Batteries Regulation.

RE100: The Foundation for Achieving Unconditional Verification
RE100 is a global corporate renewable energy initiative launched by nonprofit organizations, with the

goal of accelerating change toward zero-carbon grids at scale by 2040. RE100 is voluntary for corporations
to join and currently includes hundreds of members committed to sourcing 100% renewable electricity.

XV In August 2024, the General Office of the State Council of China issued the Notice of Issuing the Work Plan for Accelerating
the Establishment of a Dual Control System for Carbon Emission, establishing a new mechanism for the comprehensive
transformation from dual control of energy consumption to that of carbon emissions.
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To meet the RE1I00 commitment, member enterprises need to follow two principles to ensure effective
procurement that aligns with RE100’s requirements:*

. Credibility of claims: Enterprises must ensure the independence and exclusivity of green power
so that they can effectively declare the use of green power. To this end, RE100 has made mandatory
requirements for enterprises to declare the data, ownership of environment attributes, geographical
scope, and vintage limitations involved in the use of green power.

. Impact in procurement of renewable electricity: This principle emphasizes which behaviors
of enterprises can maximize overall benefits. In addition to the mandatory requirements for the
commissioning or repowering date, it focuses on encouraging enterprises to contribute to zero-
carbon grids by procuring from new projects through long-term, direct, or project-specific contracts.

Currently, RE100 does not conduct a targeted evaluation of each procurement option in China’s
green power market. Instead, member enterprises are required to match their procurement options to
those listed in the technical criteria. If the option can provide energy attribute certificates (EACs), corporate
buyers can use them to claim the use of renewable electricity. If EACs are not issued, they must have
contracts to support their claims of renewable electricity use.

In China, according to Document No. 1044, all electricity generated by registered renewable energy
projects can be issued GECs. The document also clarifies that GECs are the sole proof of the environmental
attributes of green power and the only verification for the green power production and consumption.
Therefore, regardless of the procurement option or the generation technologies, corporate buyers should
receive the GECs and use these to claim use of renewable electricity under RE100 in theory.

Exhibit 9 summarizes the recognized procurement types by RE100 and corresponding types in China.

Exhibit 9 RE100 verification versus China’s green power sourcing

Procurement types recognized China’s current AT
by RE100 procurement types Pl it
Self-generation from facilities Self-owned on-site/off-site
owned by the company projects Surplus energy generation can be sold
back to the grid, and companies can
. . On-site distributed projects obtain GECs
Direct procurement (contracts with (EMC mode)
generators)
GECs will be automatically transferred
. . . Green power trading to users’ accounts once the green power
Contracts with electricity suppliers trading is settled
GECs can be procured through
Unbundled procurement of EACs Unbundled GECs online platforms or through bilateral
negotiation
Power users are not able to get GECs for
Passive procurement N/A the default delivered green power from
the grid under the RPS

Note: Green Power trading belongs to the contracts with electricity suppliers. Because green power trading participants can
directly sign contracts with power generation enterprises, green power trading should also be considered in compliance with the
definition of direct procurement. RE100 does not rank the procurement methods by preference, and thus the reporting method has
no impact on the final verification of green power consumption.

RMI Graphic. Source: RMI analysis
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According to the Green Electricity Certificate (GECs) of China published by RE100 in August 2020, RE100
accepts China’s GECs only under certain conditions (highlighted in red in Exhibit 10). This conditional
verification was primarily due to the potential issue of overlapping issuance and use of GECs and
CCERs for offshore wind and solar thermal projects. However, this issue has seen breakthroughs at the
policy level. With the release of the Rules for Green Electricity Certificate (GEC) Issuance and Trading, along
with the Notice on Coordination Between Green Electricity Certificates and the Voluntary Emissions Reduction
Market in September 2024, the gradually improving GEC system has addressed the concerns that RE100
raised in 2020 regarding conditional verification.

As of now, RE100 has not released updated technical criteria or statements concerning GECs. When
enterprises report to RE100 for 2024 cycle, they may still need to prepare relevant materials, as shown

in the “Strategies” column in Exhibit 10. Based on RE100’s existing rules, the current policies and market
mechanisms in China have essentially laid the groundwork for unconditional verification. However, further
progressin RE100’s internal team is still pending.

Exhibit 10  RE100 perspective on GEC and coping strategies

Requirements Criteria Observations Strategies

Credible generation data Maintain relevant materials

Generators would receive GHG « Sign supplementary agreement with sellers to
Attribute aggregation el of St e L o ensure exclusive issuance, trading, and retirement
same generation . . .
of attributes to support credible claims
* It is required for the user of the GEC to retire
all instruments (if issued to the same RE
generation) to claim credible RE uses

* It is better to select subsidy-free projects
RMI Note: As of September 2024, GECs and CCERs
cannot be issued for the same generation.

Exclusive ownership
(no double counting) of
attributes

RE generators are able to issue
multiple instruments (GHG offset,
other certificates, GECs) for the
same generation

Exclusive claims (no
double claiming) on
attributes

Credibility of
claims

Geographic market

L2 . GEC should be used only in Mainland China
limitations of claims

May consider following Green-e’s requirement of

a 21-month vintage eligibility window for certified
sales of renewable electricity in a given year

RMI Note: GECs are valid for 2 years from the month
of generation. As of September 2024, GECs will be
retired by the NEA’s Qualification Center when it
expires or has been used for claiming green power
consumption.

GEC will convey the date of
generation but no expiration date
of the certificate

Vintage limitations of
claims

Impactful procurement Sign long-term procurement agreement

Impactin
procurement Commissioning or

of renewable re-powering date limit,
electricity with exemptions and
grandfathering

Consider improving transparency as a criterion for
selecting power suppliers. Corporate buyers should
report the suppliers’ information in detail

B Meet criteria Meet criteria with a recommendation I Meet criteria with a condition

Note: RE =renewable energy.
RMI Graphic. Source: RMI analysis

Corporate Green Power Procurement and Application: China’s Market Progress and Outlook, 2024 Annual Report rmi.org /30



The improvement of China’s GEC system has changed the supply dynamics of the GEC market,
making corporate buyers adjust their purchasing strategies accordingly. Until 2023, I-RECs were

the primary way for corporate buyers to report to RE100 on their use of green power in China.? At that
time, due to the high price and conditional verification, the procurement and communication costs were
relatively high, causing a small amount of unbundled GEC purchasing. Due to the impact of Document No.
1044, which promotes green power consumption through the full coverage of GECs for renewable energy,
China’s renewable energy can only apply for the issuance of GECs. Also, the registration process for
renewable energy projects has experienced a rapid acceleration. Therefore, there are almost no new units
in China available for the issuance of I-RECs.

However, because electricity generated by existing registered units can still issue I-RECs, Document

No. 1044 has not caused a significant impact on their actual issuance in the short term. In the first eight
months of 2024, the issuance of I-RECs decreased by 12% compared to the same period in 2023, with 62%
coming from electricity generated in 2023. And 61% of the I-RECs issued in 2023 came from electricity
generated in 2022.2¢

In September 2024, the document Rules for Green Electricity Certificate Issuance and Trading was released.
Establishing a GEC account requires sellers to commit to GECs in China and to not apply for other
certificates with the same attributes. This significantly hindered the issuance of I-RECs in China. The I-REC
system’s governing body, I-TRACK Foundation, announced that it would no longer approve new units in
China, and that from 2025 onward electricity generated by approved existing units would no longer be
eligible for I-REC issuance. This signaled the exit of I-REC from China’s market.

The voluntary market, represented by RE100, has introduced requirements for granular matching
of green power consumption. This development warrants the attention of both relevant authorities
and corporate buyers. The RE100 Reporting Guidance 2023 outlined the steps for granular matching
reporting and stated the possibility of future revisions to these standards.

For enterprises that have already implemented granular matching, the RE100 Reporting Guidance 2024
encourages them to report on both the time and location accuracy of their matching criterion. RE100 will
potentially develop a future reporting framework for granular matching based on the comments from
these enterprises.?” Given that RE100 includes many leading multinational enterprises across various
industries, its granular matching requirements will inevitably influence suppliers in China. Therefore, it is
essential for relevant authorities and corporations to focus on optimizing the alignment of green power
generation and consumption across more precise time frames and geographical scales.

CBAM May Expand Its Sector Coverage

In 2019, the EU launched the European Green Deal, with the goal of making Europe the first continent to
achieve climate neutrality by 2050.2 To support this ambitious objective, the EU launched the “Fit for 55”
package in 2021, aiming to reduce net GHG emissions by at least 55% compared to 1990 levels by 2030. As
a key component of the Fit for 55, CBAM officially became an EU law in May 2023.

Under CBAM, the EU imposes taxes on certain imported products to prevent EU corporations from
relocating production or sourcing to countries with less stringent carbon emissions regulations to avoid
the costs of the EU emissions trading system (ETS), thus mitigating the risk of carbon leakage. CBAM
primarily affects companies in six industries that export to the EU: steel, cement, aluminum, fertilizers,
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hydrogen, and electricity. Its implementation will unfold in two phases. The first is the transitional period
(from October 1, 2023, to December 31, 2025), during which importers must report the emissions of their
products without incurring any fees. From January 1, 2026, onward, the proportion of free allowances
under the EU ETS for these six sectors will decrease annually. Eventually, importers will be required to pay
fees based on the carbon emissions associated with their products.

Under current regulations, CBAM has a certain but limited impact on China’s steel and aluminum
exports to the EU, while other sectors are less affected. China’s steel exports to the EU in 2023
amounted to 6.496 million tons, and aluminum exports totaled 0.689 million tons.?° The export volumes of
steel and aluminum to the EU account for 5.8% and 8.7% of China’s total global exports of these products,
respectively. Moreover, CBAM does not impose fees on indirect emissions related to aluminum products.

Therefore, the current impact of CBAM on China is not that significant. The European Commission will
assess the scope of products covered by CBAM before the end of the transitional period on December
31,2025. As a supplement to the EU ETS, CBAM may align with EU ETS trends in the future by expanding
coverage to more industries and associated indirect emissions. This could have a more significant impact
on China’s export trade to the EU in additional sectors.

CBAM targets the carbon emissions of imported products, rather than directly addressing electricity
consumption of corporations like the RE100 initiative. There is also a distinction in terms of the
categorization of electricity sourcing. CBAM classifies electricity sourcing into three categories (see Exhibit
11):

. Direct technical link: Actual emission factors for electricity may be used in the case of a direct
technical link between the electricity-generating source and the installation producing the CBAM
product.

. PPAs: Actual emission factors for electricity may also be used in the case of a PPA between the
consumer and the producer. Most green PPAs in China currently occur between electricity users
and retailers, but green PPAs’ compliance with the PPA definition under the CBAM framework has
yet to be clarified. Although the EU has not yet provided a detailed definition of PPAs under the
CBAM framework, relevant authorities in China, along with power exchange centers, are working
on establishing a trading mechanism that allows retail users to directly sign green PPAs with power
producers.

This initiative is reflected in the multiyear green power bilateral agreement templates released

by the Beijing Power Exchange Center and the Shanghai green power trading rules. The RENBO
Delegated Act applies to the same industries as CBAM, particularly hydrogen. As such, corporations
may refer to the PPA requirements under the RFNBO framework to anticipate future CBAM criteria for
PPAs, such as temporal correlation and geographical correlation. Specifically, when sourcing green
power via PPAs, temporal correlation requires that green hydrogen production use power generated
within the same hour or month, while geographical correlation stipulates that the power used for
green hydrogen production comes from the same bidding zone.*

. Others: This applies mainly to grid power without specific information on the suppliers. In such

cases, only the default emission factors from EU-recognized databases can be used. There are three
types of default emission factors, and enterprises can choose one of them:3*
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o The average of the emission factor based on data from the International Energy Agency (IEA)
covering a five-year average. They are provided per country by the commission in the CBAM
Transitional Registry.

o The emission factor of the country of origin grid if it is based on publicly available data.

o Theaverage of the CO, emission factor of price-setting sources in the country of origin.

Given that the EU has not specified the data sources for the emission factors under the second and third
methods, it remains uncertain whether the official data disclosed by China will be accepted. According to
the IEA, the 2022 average emission factor for China’s grid is 0.594 tons CO, per megawatt hour (tCO,/MWh),
while the value from the MEE of China is 0.5703 tCO,/MWh.** This indicates that the default value from IEA
is higher than that from the MEE. If the emission factor from the MEE is accepted by CBAM, it would be
preferable for corporations to use the official data.

As for the third method, because the pricing units are coal-fired power plants in China, the carbon
emission factor for fossil fuel-based power in China in 2022 was 0.8325 tCO_/MWh. This is significantly

higher than the emission factors from the first two methods.

Exhibit 11.  Classification of CBAM-recognized procurement types and selection of
corresponding emission factors

Direct technical link = SRR N

Electricity generated within your own installation

Electricity received from a directly technically

Y
connected installation

—> Actual emission factors

Power purchase agreement

A contract under which a person agrees to purchase ——
electricity directly from an electricity producer

All other cases

Electricity received from the grid _— Default emission factors

RMI Graphic. Source: Guidance Document on CBAM Implementation for Installation Operators Outside the EU,
https://taxation-customs.ec.europa.eu/document/download/2980287c-dca2-4a4b-aff3-db6374806cf7_
en?filename=Guidance%20document%200n%20CBAM%20implementation%20for%20installation%200operators%20
outside%20the%20EU.pdf
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New Batteries Regulation May Narrow Carbon Footprint Modeling Methods

The New Batteries Regulation officially became EU law in July 2023, mandating that all batteries sold

or used within the EU must comply with sustainability criteria throughout their entire life cycle, from

raw material procurement to recycling and reuse.~ The most significant concern for corporations is the
requirements regarding the battery carbon footprint. The battery carbon footprint refers to the total GHG
emissions generated at each stage of the life cycle. Article 7, Annex I, and the forthcoming Delegated Act
of the New Batteries Regulation provide the framework for calculating the battery carbon footprint. To
date, the EU has only released guidance for the carbon footprint disclosure for electric vehicle batteries;
it has yet to establish requirements for other types of batteries, including carbon footprint performance
levels and threshold limits.

Power batteries are the largest source of carbon emissions throughout the entire life cycle of electric
vehicles. Among these, the carbon footprint of electricity is the most significant contributor, accounting
for over 40% of the total battery carbon footprint.** As a leading producer and exporter of power batteries,
China will face substantial impacts from the New Batteries Regulation. In advance of the EU’s forthcoming
carbon footprint disclosure Delegated Act, various stakeholders have been referencing the final draft

of the Rules for the Calculation of the Carbon Footprint of Electric Vehicle Batteries (CFB-EV), published by
the European Commission’s Joint Research Centre in June 2023. This 2023 draft outlines four electricity
consumption models for calculating the carbon footprint:

. On-site generated electricity: The on-site generated electricity shall be claimed if the electricity is
supplied to the plant from a production asset within the premises of the energy-consuming plant and
if the production asset is connected to the energy-using plant by means of a direct and dedicated
connection.

. Supplier-specific electricity: The environmental integrity of the use of supplier-specific electricity
products depends on ensuring that the related contractual instruments (for tracking) are reliable
and unique. The GOs are currently the only contractual instruments that comply with the minimum
reliability criteria in the EU. For other contract instruments to be recognized, they must be capable
of clearly tracing the source of the electricity and proving the reliability and uniqueness of the
environmental attributes. This mode is similar to China’s green power trading.

. Residual consumption mix: The residual consumption mix is the energy source mix that is left over
once the reliably tracked consumption is taken out of the generation mix. The residual consumption
mix is used when an end-user is sourcing electricity from an unknown origin. This is an integral part
of an energy certificate system for disclosure toward consumers in order to prevent double counting
in energy source disclosure.

. Average consumption mix: When the activity occurs in a country where it is not possible to claim
the supplier-specific electricity product, the default values will be used to denote the energy source
mix for those enterprises.

The 2023 draft is only one of the references at this stage, and the EU has yet to finalize the carbon
footprint modeling methodology. The newest information indicates a trend toward further

Xvi  Includes portable batteries; starting, lighting, and ignition batteries; light means of transport batteries; EV batteries; and
industrial batteries.
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narrowing down of modeling options. In April 2024, the EU published a draft act of the methodology for
calculation and verification of the carbon footprint of electric vehicle batteries (hereafter the Draft) and it
was opened for public consultation for nearly one month. The most significant change in the Draft is the
reduction of the power consumption models used in calculating the carbon footprint of electric vehicle
batteries. The regulation Draft allows only two power consumption models: on-site generated electricity
model and average consumption mix model.

This change has sparked considerable reactions from various stakeholders, with the majority expressing
opposition. According to the official website, there were 127 feedback comments in total and around

half focused on the power consumption models. Aside from a few supportive comments from battery
and raw material manufacturers in Europe, over 90% of the feedback opposed it, calling for a broader
range of power consumption modeling or a more detailed explanation of the proposed models. The main
objections can be categorized into three types:

. Violation of current rules and directives: Recognizing only two models — the direct technical link
model and the average consumption mix model — violates several key rules and directives, including
the RED Ill, the Corporate Sustainability Reporting Directive, and the Greenhouse Gas Protocol.
These frameworks acknowledge a broader range of models, such as PPAs, and various certificates
(e.g., GEC, GO, REC, and I-REC). Furthermore, limiting the recognized power consumption models
undermines the incentives for enterprises to diversify their renewable energy sources. This could
stifle investments in, and development of, renewable energy projects, ultimately jeopardizing the
EU’s goal of increasing the rate of renewable energy consumption.

. Adjust power modeling approach: Incorporating market-based methods such as PPAs and
certificates, while also allowing the use of a regional power consumption mix will accommodate
larger countries with diverse energy mixes. Some stakeholders argue that “for large countries like
China and US, the grid mix can be quite different in subregions.”** Therefore, opponents urge the act
to add subnational grid consumption mixes into the electricity modeling part.

. Refine rules and supporting data: The direct technical link method needs to be clarified, or
companies may find it difficult to implement the guidelines. The New Battery Regulation requires
companies to use data from the EU Life Cycle Data Network for power modeling. However, the data is
currently incomplete, with notable gaps in data quality, source transparency, and timeliness.

For corporations, the carbon reduction effect of green power can only be reflected when it is used through
a direct technical link (see Exhibit 12). For now, the amount of electricity used by corporations in China
through a direct technical link is relatively small, and the majority of electricity is calculated based
on the national average consumption mix. In China, the proportion of thermal power is higher than
those of major battery-producing countries like Japan and South Korea in terms of power generation
structure.® In this context, calculating the electricity carbon footprint using the national average
consumption mix method will significantly raise the carbon footprint of China’s battery industry.
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Exhibit 12  Direct connection and practical challenges based on the New Batteries
Regulation

Original text Practical challenges

The on-site distributed project model is mature, but the
From a production asset within the same installation electricity generation is limited, resulting in a limited
ability to reduce carbon footprints.

The construction of dedicated lines is costly, has a long
An electricity line linking an isolated generation site with | payback period, and involves complex grid structures,
an isolated customer making it difficult to implement, with few successful
case studies.

An electricity line linking a producer and an electricity Issues related to grid structures, distribution network
supply undertaking to supply directly their own scheduling authority, and other factors pose significant
premises, subsidiaries and customers challenges to implementation.

RMI Graphic. Source RMI analysis
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