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Corporations worldwide have pledged to achieve carbon neutrality by mid-century, responding to the 
urgent need to mitigate global climate change. Pledges to use clean and renewable energy (CRE), 
GH¿QHG�DV�]HUR�FDUERQ�HOHFWULFLW\�ZLWK�QR�*+*�HPLVVLRQV�GXULQJ�SRZHU�JHQHUDWLRQ��WR�SRZHU�WKHLU�RZQ�
and suppliers’ operations form a centerpiece of many corporate net-zero goals. Collectively, delivering 
on these pledges could help to bend down the global GHG emissions trajectory, reducing the odds of 
a climate catastrophe.

Realizing this potential will not be easy. Only the most ambitious corporate pledges target reductions in 
GHG emissions associated with the production of inputs upstream, although these emissions account 
for an outsized share of most corporations’ climate footprints. At the same time, most corporations 
have limited ability to influence supply chain GHG emissions, as suppliers may operate in distant 
ORFDWLRQV�DQG�DUH�VXEMHFW�WR�GLYHUVH²DQG�RIWHQ�FRQÀLFWLQJ²FOLPDWH�SROLFLHV�

The crux of the challenge is how to ensure that efforts to install, procure, or invest in CRE ultimately 
end up reducing GHG emissions. Existing methodologies, such as the additionality standard of 
the United Nation-run Clean Development Mechanism (CDM), compare actions to counterfactual 
scenarios. The construction of these counterfactual scenarios relies heavily on subjective judgement. 
Actions may be evaluated differently under various national standards. Policies and regulations may 
create situations in which a unit of CRE credit can be counted multiple times, overstating the impact. 
There is a need today for concepts and standards that can anticipate and adapt to expected changes 
in the policy landscape and CRE market in the coming decades.

7R�¿OO�WKLV�JDS��WKLV�ZKLWH�SDSHU�UHYLHZV�H[LVWLQJ�FRQFHSWV�DQG�VWDQGDUGV�WKDW�FRXOG�EH�XVHG�WR�HYDOXDWH�
FRUSRUDWH�DQG�VXSSOLHU�DFWLRQV�WR�UHGXFH�*+*�HPLVVLRQV��:KLOH�WKH�GLVFXVVLRQ�IRFXVHV�VSHFL¿FDOO\�RQ�
efforts to eliminate or offset GHG emissions by deploying CRE, many of the ideas developed here can 
be generalized to other low-carbon solutions. Our analysis focuses in depth on these topics in China, 
given its central role in global supply chains, the high carbon intensity of its electricity system, and its 
unique policy and institutional complexities.

,Q� WKLV�UHVHDUFK�� WZR�IDFWRUV�DUH� LPSRUWDQW� WR� LQFHQWLYL]H�FRUSRUDWH�DQG�VXSSOLHU�DFWLRQV��7KH�¿UVW� LV�
environmental integrity, representing how much CRE procurement actually reduces GHG emissions. 
In the absence of clear and consistent approaches to evaluate the environmental integrity of CRE 
claims, corporations and suppliers may hesitate to act. While the additionality standard is widely 
used, the concept of additionality is not always ideal in regard to CRE procurement context because 
����FRUSRUDWLRQV�DGRSW�YDU\LQJ�GH¿QLWLRQV�DQG�����WKH� LQFUHDVLQJO\�IDYRUDEOH�HFRQRPLFV�RI�&5(�KDYH�
shifted focus to addressing non-economic barriers of CRE deployment. The second is recognition, 
which relates to stakeholders' perceptions of CRE procurement, which may depend on a combination 
of evolving expectations, definitions, and standards. The assurance that national governments 
and other stakeholders will recognize preexisting claims even as policies evolve is important for 
FRUSRUDWLRQV�DQG�VXSSOLHUV�WR�DFW�ZLWK�FRQ¿GHQFH�WR�SURFXUH�&5(�
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Price is also a central concern to would-be buyers of CRE. Historically, the cost of CRE has been 
higher than conventional power generation, leading many governments to subsidize generation from 
CRE sources, for instance, through feed-in tariff (FIT) or tax credits. As the cost of CRE, particularly 
wind and solar, has fallen, policymakers have reduced direct financial support. Deployment targets 
for generation or consumption such as renewable portfolio standards have replaced subsidies in 
some markets. While technology cost reductions should make CRE more affordable to end users, its 
attractiveness depends on electricity market structures that affect the relationship between cost and 
end-user price.

This white paper concludes that current standards are becoming less relevant as economic barriers 
to deployment fall, while new issues such as curtailment arise. In order to address challenges of 
environmental integrity and recognition, new regulatory concepts and harmonization efforts are needed 
to build a shared set of standards to evaluate corporate and supplier CRE claims. We recommend 
HVWDEOLVK�DQ�RI¿FLDO��VHFXUH�DQG�UHOLDEOH�LQIRUPDWLRQ�V\VWHP�WKDW�ZRXOG�VLJQDO�JRDOV��SUHIHUHQFHV��VKRUW�
and long-term CRE procurement intentions, and to promote the design of relevant standards and 
policies. For such a system to work, various departments need to work together, and standards should 
continue to work as regulations evolve in the future.
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CCER $IJOB�DFSUJGJFE�FNJTTJPOT�SFEVDUJPO

CDM $MFBO�EFWFMPQNFOU�NFDIBOJTN

CRE $MFBO�BOE�SFOFXBCMF�FOFSHZ

DPP %JSFDU�QPXFS�QVSDIBTF

EAC &OFSHZ�BUUSJCVUF�DFSUJGJDBUF

ETS &NJTTJPOT�USBEJOH�TZTUFN

FIT 'FFE�JO�UBSJGG

GEC (SFFO�FMFDUSJDJUZ�DFSUJGJDBUF

GHG (SFFOIPVTF�HBT

GPT (SFFO�QPXFS�USBEJOH

ISO *OUFSOBUJPOBM�0SHBOJ[BUJPO�GPS�4UBOEBSEJ[BUJPO

MEE .JOJTUSZ�PG�&DPMPHZ�BOE�&OWJSPONFOU

MIIT .JOJTUSZ�PG�*OEVTUSZ�BOE�*OGPSNBUJPO�5FDIOPMPHZ

MOF .JOJTUSZ�PG�'JOBODF

MOHURD .JOJTUSZ�PG�)PVTJOH�BOE�6SCBO�3VSBM�%FWFMPQNFOU

MWh .FHBXBUU�IPVS

NDRC /BUJPOBM�%FWFMPQNFOU�BOE�3FGPSN�$PNNJTTJPO

NEA /BUJPOBM�&OFSHZ�"ENJOJTUSBUJPO

NRIC /BUJPOBM�3FOFXBCMF�FOFSHZ�*OGPSNBUJPO�NBOBHFNFOU�$FOUFS

RCC 3FOFXBCMF�DPOTVNQUJPO�DFSUJGJDBUF

RPS 3FOFXBCMF�QPSUGPMJP�TUBOEBSE

SC 4UBUF�$PVODJM

UNFCCC 6OJUFE�/BUJPOT�'SBNFXPSL�$POWFOUJPO�PO�$MJNBUF�$IBOHF

VPPA 7JSUVBM�QPXFS�QVSDIBTF�BHSFFNFOU
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Term (English) Term (Chinese) Explanation

&KLQD�FHUWL¿HG�
emissions reduction ˗ڎᒭਝѓଆ᧚

&HUWL¿HG�DPRXQW�RI�HPLVVLRQV�UHGXFWLRQ�WKDW�FRXOG�EH�XVHG�
to offset certain carbon emissions by entities included in 

the carbon market

Clean development 
mechanism ຍฝԧ࡙҄

$�PHFKDQLVP�WKDW�DOORZV�FRXQWULHV�WR�XVH�FHUWL¿HG�
HPLVVLRQ�UHGXFWLRQ�FUHGLWV�IRU�IXO¿OOLQJ�.\RWR�WDUJHWV

Direct power purchase ႃҧᄰଌ̔
Direct contract signed between generation companies and 
electricity consumers based on voluntary participation and 

independent negotiation

Energy attribute 
FHUWL¿FDWH ᑟູ࡛ভ˺

$�FHUWL¿FDWH�WR�FHUWLI\�WKH�RZQHUVKLS�ULJKWV�WR�WKH�
environmental attributes of one unit of CRE

Emissions trading 
system ᇏଆஊి̔ڤ࣊

A government measure (also known as “cap and trade”) 
placed on corporations to meet the limit on carbon 

emissions with tradable allowance

Feed-in-tariff ʽᎪႃ͉
$Q�LQFHQWLYH�SROLF\�WKDW�JXDUDQWHHV�VSHFL¿HG�HOHFWULFLW\�

rates (typically above-market price) to renewable 
generators

Full self-consumption ᒭԧᒭၹ
Electricity generated from on-site renewables is all used 

for self-consumption

Green electricity 
FHUWL¿FDWH ፯ᓤႃҧ˺

7KH�RI¿FLDO�FHUWL¿FDWH�LVVXHG�WR�HDFK�0:K�RI�QRQ�K\GUR�
CRE, including onshore wind and solar power (excluding 

distributed generation)

Green power trading ፯ᓤႃҧ̔
Electricity consumers buy green power directly from 
generators or grid companies and receive renewable 

FRQVXPSWLRQ�FHUWL¿FDWHV

Renewable 
FRQVXPSWLRQ�FHUWL¿FDWH Իгၷᑟູႃҧ๗ᠠћ

&HUWL¿FDWH�LVVXHG�WR�HOHFWULFLW\�FRQVXPHUV�SDUWLFLSDWLQJ�LQ�
the green power trading

Renewable portfolio 
standard Իгၷᑟູ๗ጪ᠊͊ి᧘

An annual regulatory mandate which requires each 
province to use a predetermined percentage of renewable 

electricity

Self-consumption and 
surplus feed-in-grid ᒭԧᒭၹǌႃʽᎪ

Apart from self-consumption, excess electricity generated 
from on-site renewables is sold to the grid

Subsidy-enabled green 
HOHFWULFLW\�FHUWL¿FDWH ᛪ፯ Associated CRE projects are eligible for FIT subsidies

Subsidy-free green 
HOHFWULFLW\�FHUWL¿FDWH ࣱ͉፯ Associated CRE projects are ineligible for FIT subsidies

Virtual power purchase 
agreement ᘿલႃҧ᠔˼өᝬ

$�SXUHO\�¿QDQFLDO�FRQWUDFW�EHWZHHQ�WKH�VHOOHU�DQG�WKH�EX\HU�
who does not take title to the physical electricity

Glossary
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As the world confronts climate change with growing urgency, reducing GHG emissions has become a 
priority for corporations. GHG emissions related to the production of upstream inputs and downstream 
end uses (referred to as Scope 3 emissions) often dwarf direct emissions, accounting for up to 90% 
of a corporation’s total GHG emissions (Carbon Trust, 2021). This white paper focuses on supply 
chain GHG emissions, the subset of Scope 3 emissions associated with upstream inputs. Among 
corporations, the most ambitious corporate climate pledges include plans to reduce supply chain 
emissions.

However, reducing supply chain GHG emissions poses substantial challenges. First, corporations 
must incentivize reductions in the GHG emissions of dozens or hundreds of suppliers around the 
world, each facing a distinct set of subnational and national climate policies. Second, corporate 
PDQDJHUV�KDYH�D�OLPLWHG�DELOLW\�WR� LQÀXHQFH�WKHLU�VXSSOLHUV¶�GHFLVLRQV�WR�GHFDUERQL]H��ZKLOH�VXSSOLHUV�
themselves may be unable to control the source of their electricity. Third, suppliers may also face 
domestic policy priorities and pressures, including climate and energy policies, which may overlap with 
HDFK�RWKHU�RU�EH�LQ�ÀX[��PDNLQJ�LW�XQFOHDU�ZKLFK�DFWLRQV�ZLOO�EH�UHFRJQL]HG�RU�UHZDUGHG��)RXUWK�� WKH�
cost of purchasing electricity generated from CRE is usually higher than electricity produced from fossil 
IXHOV��DQG�FRUSRUDWLRQV�PD\�QHHG�WR�SD\�KLJK�HQYLURQPHQWDO�SUHPLXPV��)LIWK��YHULI\LQJ�WKH�IXO¿OOPHQW�RI�
&5(�SURFXUHPHQW�JRDOV�FDQ�EH�FRVWO\��PDNLQJ�LW�GLI¿FXOW�WR�UHZDUG�HQYLURQPHQWDO�OHDGHUVKLS��6L[WK��D�
corporation’s suppliers may lack effective access to information on their GHG emissions and methods 
to control them.

As corporations increasingly announce voluntary actions to reduce GHG emissions, internal and 
external stakeholders are asking how to evaluate their efforts. One standard that has been widely 
XVHG�LQ�LQWHUQDWLRQDO�FOLPDWH�DJUHHPHQWV�LV�DGGLWLRQDOLW\��ZKLFK�¿UVW�DVNV�DERXW�WKH�HFRQRPLF�YLDELOLW\�
of a project and second calculates the GHG emissions reduction achieved by a project relative to a 
hypothetical no-project baseline. Related concepts, such as materiality and emissionality have also 
been proposed for demonstrating the environmental integrity of corporate and supplier actions to 
reduce GHG emissions (Please see Section 2.1).

Related to environmental integrity is the question of who recognizes a corporation’s CRE claim, 
especially as markets for CRE evolve and policies change. Here the concepts, exclusivity, legitimacy, 
and legality of claims come into play (Please see Section 2.2). Will a corporation’s stakeholders, 
including shareholders, governments, and customers, accept a CRE project or procurement approach 
under prevailing guidelines and expectations? Will acceptance continue into the future even as rules 
change? This recognition can play an important role in the GHG reduction strategies corporations and 
their suppliers pursue.

Addressing GHG emissions through
investments in CRE

01
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These questions are particularly salient in China, given the country’s outsized role in global supply 
chains and the high share of fossil fuels in its electricity generation mix. As the world’s largest carbon 
emitting nation, China now has policies in place to address climate change and facilitate the expansion 
of CRE. Policies include the emissions trading system (ETS) that acts as a tradable performance 
standard, renewable portfolio standards (RPS), and other policies to promote increased use of CRE. 
These policies interact with each other as well as with corporate and supplier pledges to improve 
their reliance on CRE. These interactions can complicate efforts to claim credit for GHG emissions 
reductions, as the role of the corporation or its supplier cannot be distinguished from the requirement 
of the policy and the obligations on other players, such as utilities.

This report asks what steps are needed to support corporate climate leaders in their efforts to increase 
reliance on CRE in their supply chains. First, we evaluate the role of standards for environmental 
integrity and recognition of claims and identify limitations associated with prevailing concepts. Second, 
we describe how these challenges manifest against the background of China’s climate change and 
renewable energy policies. Third, we recommend steps to establish agreed standards and improve 
coordination between government policy and corporate action in ways that could accelerate reductions 
in GHG emissions.
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Voluntary corporate pledges to advance climate neutrality are increasing, which stimulates demand 
for CRE sourcing around the world. Despite a challenging business environment, global corporate 
sourcing of renewables set a record in 2020, increasing by 18% (BloombergNEF, 2021). Multinational 
corporations are a major driver of renewable energy demand growth, both in the country where they 
are headquartered and operated (IEA, 2018).

Corporations use CRE to address their GHG emissions footprint in one of several ways. Corporations 
can build distributed renewables on site for self-consumption or procure electricity directly from a 
CRE source. CRE can be collocated with a factory that provides a dedicated supply of electricity or 
purchased from a supplier off-site via a bilateral contract. Besides, corporations can buy unbundled 
HQHUJ\�DWWULEXWH�FHUWL¿FDWLRQV��($&V���ZKLFK�FRUUHVSRQG�WR�WKH�RZQHUVKLS�ULJKWV�WR�WKH�HQYLURQPHQWDO�
attributes of CRE.

While existing policies have created several mechanisms to support corporations and suppliers in 
procuring CRE, it is unclear whether these mechanisms will be capable of handling increases in CRE 
demand on a large scale. Some CRE standards and policies were designed at a time when CRE 
represented a modest share of the market and was more expensive than the conventional generation. 
As CRE market share increases in the future, expansion of intermittent resources imposes costs on 
the grid, leading to increasing curtailment, and challenges established for electricity sector institutions 
that were designed around dispatchable generation. Expansion may depend on improving current 
mechanisms that can support the growing CRE demand and promote effective consumption.

The CRE pledges of corporate leaders
are outpacing current policies

02

There is currently no single set of widely agreed guidelines to evaluate the environmental integrity of 
actions corporations and suppliers take to implement climate neutrality pledges. Corporate annual 
reports vary in the terms used to describe their investments and to assess their progress, including 
additionality, materiality, and emissionality. Below, we describe the content and pros and cons of each 
term in demonstrating the environmental integrity of corporate CRE claims. Our analysis suggests that 
while additionality supports a more precise claim, it relies on subjective judgements that can be easily 
manipulated. Materiality lacks a direct connection to GHG reductions, and establishing emissionality 
UHTXLUHV�WKH�FRQVWUXFWLRQ�RI�D�ORFDWLRQ�VSHFL¿F�*+*�HPLVVLRQV�EDVHOLQH��ZKLFK�FDUULHV�IRUPLGDEOH�GDWD�
requirements in practice. All three terms have limitations, either conceptual or practical. They were 
designed for the context of offset markets or voluntary action, which may not be completely suited to 
today’s corporate CRE procurement market without improvement.

2.1 Demonstrating the environmental integrity of claims
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The classical additionality test may fall short

7KH�WHUP�DGGLWLRQDOLW\�ZDV�¿UVW�DSSOLHG�WR�FOLPDWH�FKDQJH�PLWLJDWLRQ�DFWLRQV�LQ�WKH������.\RWR�3URWRFRO��
$FFRUGLQJ�WR�WKH�3URWRFRO¶V�$UWLFOH�����D�FHUWL¿HG�SURMHFW�DFWLYLW\�PXVW�SDVV�DQ�DGGLWLRQDOLW\�WHVW��ZKLFK�
requires demonstrating that GHG emissions reductions would not have otherwise occurred in the 
EDVHOLQH�VFHQDULR��81)&&&���������7KLV�LV�WR�HQVXUH�WKDW�FUHGLWV�DUH�QRW�DZDUGHG�IRU�*+*�UHGXFWLRQV�
that would have happened anyway.

7KH�HYDOXDWLRQ�RI�DGGLWLRQDOLW\�LQ�&'0�PHWKRGRORJLHV�FRQVLVWV�RI�¿YH�VWHSV�DV�VKRZQ�LQ�)LJXUH����&'0�
([HFXWLYH�%RDUG���������7KH�¿UVW�VWHS�LV�RSWLRQDO��6WHS�����DQG�WKH�HYDOXDWLRQ�SURFHGXUH�FRQWLQXHV�LI�
WKH�SURMHFW� LV�QRW�¿UVW�RI�LWV�NLQG��$IWHU� LGHQWLI\LQJ�DOWHUQDWLYH�FRXUVHV�RI�DFWLRQ��6WHS�����DGGLWLRQDOLW\�
UHTXLUHV�WKDW�WKH�GHYHORSHU�GHPRQVWUDWH�WKDW�WKH�SURMHFW�LV�QRW�¿QDQFLDOO\�DWWUDFWLYH��6WHS����RU�WKDW�D�
QRQ�¿QDQFLDO�EDUULHU�LV�SUHYHQWLQJ�SURMHFW�LPSOHPHQWDWLRQ��6WHS�����,I�HLWKHU�LV�VDWLV¿HG��DQG�QR�VLPLODU�
activities are observed or the proposed project is essentially different from similar activities in the 
PDUNHW��6WHS�����D�SURMHFW�LV�FRQVLGHUHG�DGGLWLRQDO��&KLQD�FHUWL¿HG�HPLVVLRQV�UHGXFWLRQV��&&(5V��DUH�
designated by following a similar procedure that references CDM methodologies.

Figure 1. CDM tool for the demonstration of additionality (CDM Executive Board, 2012)

7UDGLWLRQDOO\�� WKH�DGGLWLRQDOLW\� WHVW�KDV�EHHQ�DSSOLHG�WR� LQ�D�UDQJH�RI�RIIVHW�FHUWL¿FDWLRQV��H�J���&'0��
CCER) and corporate voluntary GHG emissions reductions schemes (e.g., the Gold Standard, the 
Voluntary Carbon Standard). The test has been criticized for calculating reductions relative to an 
unobserved baseline, which is highly subjective and vulnerable to manipulation (Cullenward and Victor, 
������*LOOHQZDWHU��������.RR��������6FKQHLGHU���������6PDOO�FKDQJHV�LQ�HVWLPDWHG�SURMHFW�FRVWV�FDQ�
make the difference between a project being considered additional or not (Cullenward and Victor, 
2020). If the additionality test is unreliable, it will affect the effective operation of the global carbon 
market. One study has found that the majority of energy-related project types under the CDM are 
unlikely to be additional (Cames et al., 2016).

Beyond the above challenges, the concept of additionality is not easily translated to today’s CRE 
procurement context. First, there is no external oversight and unified procedure for evaluating 
additionality claims (CRS, 2016). Second, falling CRE costs have reduced the relevance of the 
LQYHVWPHQW�DQDO\VLV��6WHS�����DQG�HYHQ�LI�D�SURMHFW�ZHUH�IRXQG�WR�IDFH�QRQ�¿QDQFLDO�EDUULHUV��6WHS�����
deploying renewable energy is increasingly become a common practice among utilities, precluding 
DGGLWLRQDOLW\��:KDW�WKH�WHVW�GRHV�QRW� WDNH� LQWR�DFFRXQW� LV� WKH�GLI¿FXOW\�FRUSRUDWLRQV�PD\�IDFH� LQ�&5(�
investment or procurement to cover their operational energy use. Typically, buyers are price takers: 
WKH\�DUH�DVNHG�WR�SD\�D�SUHPLXP�IRU�UHQHZDEOH�HQHUJ\�DQG�PD\�KDYH�WKH�OLPLWHG�ODWLWXGH�WR�LQÀXHQFH�
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the pace of expansion and availability. Moreover, the procedure of proving additionality is complicated 
and costly, which may therefore disincentivize corporations from procuring CRE. Table 1 compares 
and contrasts the application of the additionality test in the CDM market and CRE procurement market.

CDM market CRE procurement market

0SJHJO

CDM establishes a single set of rules for certifying 
emissions reductions such that they can be used 
for compliance purposes in a carbon market. If 

additionality is not achieved, actual GHG reductions 
of the carbon market will be lower.

Corporate CRE procurement occurs in the context 
of electricity markets and mandatory and voluntary 

CRE goals. If additionality is not achieved, corporate 
CRE claims and associated GHG reductions will be 

overstated.

3FRVJSFNFOUT
The additionality test is required for the proposed 
SURMHFW�WR�JHW�FHUWL¿HG�*+*�HPLVVLRQV�RIIVHW�FUHGLWV�

under the CDM.

Demonstrating additionality is voluntary and 
corporations face varying degrees of internal and 

external pressure to do so. There is no single set of 
rules or a test for demonstrating additionality.

1SBDUJDF
CDM project developers have incentives to 

manipulate tests including exploiting baseline 
uncertainty to demonstrate additionality.

Very few corporations claim the additionality of their 
CRE procurement. Those that do rarely publish the 
basis for their claims or address interactions with 

existing policies.

Table 1. The application of additionality in the CDM market and CRE procurement market

An important question concerns whether a corporation or supplier must increase CRE-based 
generation beyond that required or incentivized by domestic policies in order to be considered 
additional. The additionality test of the CDM would imply the answer is yes because one can argue 
that CRE would have been deployed to comply with the policy in the absence of the CDM project. 
+RZHYHU�� LQ�SUDFWLFH�� LW� LV�YHU\�GLI¿FXOW�WR�GHPRQVWUDWH�WKDW�D�&5(�GHYHORSHU�KDV�H[FHHGHG�LWV�SROLF\�
obligation. Most policies target deployment of a certain level of capacity or share of generation but 
establishing which corporation used the marginal kilowatt-hour that exceeded the policy requirement 
is not practical. In some jurisdictions, attributing credit for enabling CRE generation may be further 
complicated by policy overlaps that lead to double counting. This issue will become ever more salient 
as the stringency of climate policies increases, limiting the relative share of GHG emissions reduction 
opportunities from CRE procurement that fall beyond the scope of established policies. For all of 
these reasons, the traditional additionality test may not be well suited for evaluating the environmental 
integrity of corporate and supplier CRE claims.
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Materiality as an alternative for signaling effort

In part to address some of the limitations of additionality, policymakers and corporations have sought 
alternative concepts to describe the impact of their CRE activities. Around 2018, the concept of 
PDWHULDOLW\�DSSHDUHG�LQ�WKH�LQGXVWU\�SUHVV��0DWHULDOLW\�LV�GH¿QHG�DV�DQ�DFWLRQ�WKDW�LQFUHDVHV�WKH�DPRXQW�
of clean energy available, relative to a no-action situation. Importantly, the term “action” is broadly 
defined and deliberately flexible, but a corporation must participate in a CRE project in a way that 
enables a project’s success (Apple Inc., 2018). For example, a corporation could require that suppliers 
purchase CRE for their operations.

Materiality does not require that the corporation or its supplier be the indispensable force, which is the 
hallmark of additionality, but aims to identify their material impacts during the process (Sievert, 2021). 
Instead of an opaque and subjective calculation that generates a yes or no answer as in the case of 
additionality, establishing materiality requires disclosing the action involved, allowing investors and 
other stakeholders to evaluate it. Although this property of materiality is quite powerful, materiality 
LV�QRW�GLUHFWO\� OLQNHG�WR�*+*�HPLVVLRQV�UHGXFWLRQV��PDNLQJ� LW�GLI¿FXOW� WR�FRPSDUH�WKH�HQYLURQPHQWDO�
integrity of various claims.

Emissionality as an alternative standard focused on local 
environmental impact

More recently, as part of the search for suitable standards, the term emissionality has been proposed 
to describe the degree to which a new CRE project displaces fossil-fueled generation from the 
local grid and thus creates a greater or lesser amount of avoided marginal emissions (Richardson, 
2019). Some think a project’s impact can be largely affected by where a renewable project gets 
built, especially the composition of the local grid’s energy mix and dispatch patterns (Bronski and 
McCormick, 2018). To increase emissionality, corporations are encouraged to build CRE projects 
in carbon-intensive grid regions to increase GHG reductions and reduce curtailment of electricity 
generated from wind and solar. Emissionality does not require demonstrating economic or non-
economic barriers, as the additionality test does. Relative to materiality, it establishes a much stronger 
link to GHG emissions reductions.

One of the major challenges to relying on emissionality is the availability and quality of data. Estimating 
emissionality requires accurate data at sufficient resolution and granularity for the existing power 
grid for baseline construction. Ideally, these data would have high temporal and spatial resolution 
and account for uncertainty in operational patterns. Such data can be very challenging to obtain and 
analyze, especially in markets where continuous monitoring data for power plant GHG emissions are 
not publicly available.

Beyond data, emissionaility raises other problems. First, the choice of location made under the 
objective of maximizing carbon abatement is not always economically optimal (John, 2021). For 
example, building a CRE project near high-emitting generators may have high emissionality, but 
another location may result in a far lower cost to operate. Second, corporations and their suppliers 
KDYH�OLPLWHG�DELOLW\� WR� LQÀXHQFH�WKH�ORFDWLRQ�RI�&5(�SURMHFWV��FRQVWUDLQHG�E\� ODQG��FOLPDWH��DQG�RWKHU�
conditions.
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Towards a shared set of ambitious standards

)RU�FRUSRUDWLRQV�DQG�VXSSOLHUV��WKH�IRFXV�LV�WR�¿QG�VWDQGDUGV�WKDW�DUH�DW�RQFH�HQYLURQPHQWDOO\�VRXQG��
sufficiently flexible, and easily understood and recognized by internal and external stakeholders. 
The terms additionality, materiality, and emissionality, summarized in Table 2, can capture aspects of 
corporate effort but each has limitations.

Standards differ in terms of target, cost, feasibility, and other factors. The standards of additionality and 
emissionality in particular will depend on the expansion of climate policies that incentivize CRE. The 
DSSOLFDELOLW\�RI�DGGLWLRQDOLW\�GHSHQGV�RQ�FRVW��QRQ�¿QDQFLDO�EDUULHUV��DQG�FRPPRQ�SUDFWLFH��ZLWK�IDOOLQJ�
FRVWV�DQG�UDSLG�H[SDQVLRQ�RI�WKH�LQVWDOOHG�EDVH�� LW� LV�EHFRPLQJ�GLI¿FXOW� IRU�FRUSRUDWLRQV�WR�MXVWLI\�WKDW�
DQ\�&5(�LQYHVWPHQWV�DUH�DGGLWLRQDO��0DWHULDOLW\�LV�D�UHODWLYHO\�ÀH[LEOH�VWDQGDUG�EXW�ODFNV�D�GLUHFW�OLQN�
to GHG reductions. Of the three, emissionality may best approximate the GHG emissions reductions, 
provided that data on local emissions factors—e.g., at the grid region or provincial level—are available, 
accurate, and applied consistently. Beyond the three standards discussed here, many corporations 
are privately developing standards for emissions accounting or crediting, although adoption is highly 
uneven. Other public standards are being popularized by efforts such as the Science-Based Targets 
Initiative and the RE100 Initiative.

One option for addressing these challenges involves a process that iterates among corporate CRE 
procurement goals, CRE pricing and procurement options, and climate policy instruments. Such a 
process could build on existing policies and institutions, such as renewable energy crediting systems 
or systems for purchasing renewable power. As a starting point, corporate buyers would signal their 
demand for CRE. Pooled demand would form a basis for planning the buildout of CRE, which could 
EH�SURFXUHG�YLD�ELODWHUDO�FRQWUDFWV�DQG�UHQHZDEOH�HQHUJ\�FHUWL¿FDWH�PDUNHWV� IURP�D�FRPELQDWLRQ�RI�

Standards 'H¿QLWLRQ Requirements Implications

Additionality

$Q�DFWLYLW\�LV�GH¿QHG�DV�
additional if the developer was 

the indispensable force, i.e., the 
project would not have been built 

otherwise

Credible baseline and barrier 
analysis;

Evaluation metrics (e.g., avoided 
carbon emissions, increased 

CRE capacity, increased CRE 
generation)

Basic concepts need to be adapted 
to the corporate CRE procurement 

context; 
Traditional tests and assumptions 
required have limited applicability 
as climate policies are expanded 
and renewable energy costs fall

Materiality
Materiality refers to the impact a 

corporation has on the success of 
a CRE project

Standardized evaluation 
procedure;

Disclosure of actions

Materiality is an easy-
XQGHUVWDQGLQJ�DQG�ÀH[LEOH�FRQFHSW��

so its wide adoption is possible;
Materiality can incorporate various 

indicators;
It is challenging to reach a 

consensus among corporations

Emissionality
Emissionality shows the degree 

to which a new CRE project 
displaces fossil-fueled generation 

on the local grid

Time- and location-based 
evaluation metrics

&ODUL¿FDWLRQ�RI�V\VWHP�ERXQGDU\

Emissionality is able to present 
local impacts by integrating spatial 

and temporal factors;
Unavailability and low quality of 

data will negatively affect the claim 
supported by emissionality

Table 2. Summary of additionality, materiality, and emissionality
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existing and new suppliers. Buyers would commit to covering a certain percentage of their electricity 
use with CRE, which would grow over time. Aggregate demand for CRE could be compared against 
long-term trajectories for power sector decarbonization. Corporations would be evaluated on the basis 
of the share of their energy use they source from CRE and on the total magnitude of GHG emissions 
reduced, relative to the sector’s historical levels.

Beyond standards for environmental integrity, corporate and suppliers will only undertake CRE 
procurement with confidence if claims are recognized by governments and external stakeholders. 
Here, the terms exclusivity, legality, and legitimacy describe various forms of recognition.

Exclusivity avoids double counting

Exclusivity refers to the uniqueness of a claim to the environmental attributes associated with CRE 
generation. CRE crediting systems, such as the RE100, require that corporations and suppliers 
demonstrate exclusivity (RE100, 2021). For example, a utility and its customer cannot both retire 
EACs for electricity that the former generates, and the latter consumes. Such double claiming would 
overstate GHG emissions reductions.

A similar logic applies when CRE purchases or the energy attribute credits associated with them 
are surrendered for crediting under multiple policies. In this case, double counting occurs, and GHG 
reductions are lower than intended. For unbundled EACs, supporting a robust and transparent system 
to issue and track certificates is crucial for enhancing exclusivity (IEA, 2018). Linking registries of 
EACs can further limit double counting.

Legality ensures governments accept CRE claims

Legality refers to actions compliant with laws, regulations, and standards. It is related to exclusivity 
because some CRE policies require the demonstration of exclusivity in order to be considered legally 
sound. In part as a result of the rapid development of CRE markets, the legality of various CRE 
procurement options may not be specified in policies, which can lead to controversy over whether 
actions meet standards or requirements. Laws, regulations, and standards may impose additional 
requirements on whether various EACs can count towards the crediting provisions or requirements 
of different systems. If establishing the legality of certain types of claims is a lengthy, opaque, or 
cumbersome process, or if legality is uncertain, it can discourage corporations from procuring CRE in 
WKH�¿UVW�SODFH�

Establishing and affirming the legality of EACs over time requires clear criteria and dependable 
enforcement. While this may sound straightforward, it is complicated by the fact that policies are 
supervised by different government departments, which may adjust rules independently of one 
another. For example, EACs may be recognized in RPS-like mechanisms but their role in the carbon 
market remains unclear. This will undermine the legality of EACs. Building effective cross-department 
coordination can reduce the risk of unrecognized demonstration and the waste of resources.

2.2 The recognition of claims as an enabler of CRE development
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Legitimacy ensures stakeholders recognize CRE claims

Legitimacy refers to how a CRE method is viewed by corporate internal and external stakeholders. 
Unlike legality, which is defined based on laws, regulations, and standards, legitimacy depends on 
perceptions relative to expectations, which are changing over time and may differ across audiences, 
including headquarters, investors, customers, and the public. Legitimacy has recently included an 
increasing emphasis on environmental factors, including climate-related metrics. Environmental 
integrity, legality, and legitimacy are also related to legitimacy. Legitimacy can affect the attention 
corporations pay to these standards, or to prosocial activities in general, as well as the role of these 
DVSHFWV�LQ�GHFLVLRQ�PDNLQJ��)RU�H[DPSOH��LI�H[FOXVLYLW\�DQG�OHJDOLW\�FRQVLGHUDWLRQV�DUH�VDWLV¿HG��&5(�
claims may be more likely to be considered legitimate. Corporations that aim to lead in environmental 
sustainability likewise have an interest in pushing for clear rules and high standards, which increase 
FRQ¿GHQFH�WKDW�SURVRFLDO�DFWLRQV�ZLOO�EH�UHFRJQL]HG�DQG�UHZDUGHG�

It is worth noting that legitimacy is often contested, and considerations of legitimacy can affect which 
types of investments are considered green or zero carbon. Hydropower is considered renewable 
by some initiatives such as the RE100, although it is recommended to comply with sustainability 
standards from the Green-e Renewable Energy Standard or Low Impact Hydropower Institute 
(RE100, 2021). However, some corporations do not accept it, for example, because of concerns about 
ecosystem or water resource impacts. Nuclear and biomass energy are also not uniformly accepted as 
green energy sources.

:KLOH�WKH�GH¿QLWLRQ�RI�OHJLWLPDF\�LV�EURDG�DQG�FKDQJHV�RYHU�WLPH��UHODWHG�FRQFHUQV�FDQ�KDYH�D�VWURQJ�
influence on corporate and supplier choices. Variation in sensitivity to legitimacy pressures across 
corporations or suppliers can further explain why CRE procurement strategies differ, even when 
decision-makers face the same legal requirements. Large multinational corporations, especially those 
with declared climate commitments, may face stronger pressure in this respect. Such variation can 
also prohibit the progress of CRE procurement practice for joint ventures when multiple investors hold 
GLIIHUHQW�HYHQ�FRQWUDGLFWRU\�YLHZV��(YHQ�ZLWKLQ�RQH�VXSSO\�FKDLQ��LW�FDQ�EH�GLI¿FXOW�IRU�FRUSRUDWLRQV�WR�
FRQWURO�VXSSOLHUV¶�GH¿QLWLRQ�RI�OHJLWLPDF\��ZKLFK�PLJKW�LQFUHDVH�KRZ�FKDOOHQJLQJ�LW�LV�WR�UHTXLUH�VXSSOLHUV�
to develop or procure CRE for their operations.

 Recognition affects incentives to invest in CRE across the supply chain

Table 3 summarizes the three concepts related to the recognition of CRE claims, i.e., exclusivity, 
legality, and legitimacy. While these concepts represent distinct considerations, they all influence 
stakeholders’ acceptance of CRE procurement and as a result the pace of clean energy transition 
across the supply chain.
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Standards Explanation Requirements Implications

Exclusivity

Making an exclusive claim 
requires that no other 
entities can claim the 

same CRE generation or 
usage under any policy 

schemes

Clear rules;
Credible tracking system;
No risk of double counting

Exclusivity is a relatively objective concept with a 
FOHDU�GH¿QLWLRQ�

,QVXI¿FLHQW�SROLFLHV�DQG�PHFKDQLVPV�PD\�UHVXOW�
in double counting and make it hard to claim 

exclusivity;
Professional guidance and clear regulations are 

necessary

Legality

Corporate actions are 
compliant with laws, 

regulations, and standards 
in the place where they 

and their suppliers operate

Clear laws, standards, 
and regulations;

Legally enforceable 
contracts

Legal actions tend to be recognized by governments;
Laws and regulations are generally clearly 
described, but may not cover every aspect;

Clear regulations form the basis for corporations to 
follow;

A stable policy system is essential to provide long-
term legality

Legitimacy
It refers to how a CRE 
method is viewed by 

corporate internal and 
external stakeholders

Statement of involved 
laws and regulations;

Social impacts and public 
recognition

Legitimacy is viewed differently by various 
stakeholders;

Related to environmental integrity, exclusivity, and 
legality;

,QÀXHQFH�&5(�SURFXUHPHQW�VWUDWHJLHV�
Actions to achieve legitimacy will likewise vary, 
depending on perceived stakeholder pressure;

Table 3. Summary of exclusivity, legality, and legitimacy
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This section begins by describing the CRE procurement options available, which are affected by power 
VHFWRU�VWUXFWXUH�DQG�RSHUDWLRQV��WKHQ�GLVFXVVHV�UHOHYDQW�SROLF\�WRROV��7KH�SROLF\�ODQGVFDSH�GH¿QHV�WKH�
minimum standards of environmental integrity required for all market players and affects the standards 
of recognition. We examine how the standards discussed in the previous section play out in the 
context of CRE procurement in China. Finally, the impact of evolving policy landscape on the long-term 
development of CRE procurement is analyzed.

The policy landscape behind China’s
CRE market

03

Corporations and their suppliers in China can fulfill CRE commitments in multiple ways, including 
installing CRE on site, purchasing physical renewables via direct power purchase (DPP) or green 
power trading (GPT), investing in renewable energy consumed elsewhere, or purchasing China’s 
*UHHQ�(OHFWULFLW\�&HUWL¿FDWH��*(&��RU�LQWHUQDWLRQDO�FHUWL¿FDWHV��VXFK�DV�,QWHUQDWLRQDO�5HQHZDEOH�(QHUJ\�
Certificate (I-REC) and Tradable Instruments for Global Renewables (TIGR). We take I-REC as a 
representation of international EACs in this paper. Available options are summarized in Table 4.

3.1 Corporations in China have multiple CRE procurement options

Type In-force 
time

Regulatory 
agency

Organization 
agency Availability Corporate 

examples Major challenges
Interactions 
with RPS or 

ETS

On-site 
renewables

1R�VSHFL¿F�
time NDRC, NEA

Generally 
constructed by 
corporations

Nationally 
available

GM, 
Schneider

Subject to the capacity of 
distribution substations 

and local rules;
Unclear ownership of 
CRE attributes if not 

completely self-invested

RPS; ETS 
(potential)

GEC ���� NDRC, MOF, 
NEA NRIC Nationally 

available
Luxshare, 

RMI

Now only available for 
onshore wind and solar 

projects;
Lack of wide international 

recognition

RPS

I-REC 2014 I-REC Standard
Green 

&HUWL¿FDWH�
Company

Nationally 
available

Bridgestone, 
ECOHZ

Not supported by 
Chinese policies;

Cannot be used towards 
meeting RPS targets

Indirect 
interactions
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DPP 1R�VSHFL¿F�
time

Vary by 
provincial 
or local 

government

Gird company, 
Power 

Exchange 
Center

Available 
in some 

provinces but 
subject to 
local rules

L’Oréal, LG 
Chem, 
P&G

No renewable 
FRQVXPSWLRQ�FHUWL¿FDWH�

(RCC) issued;
Not consistently 

supported by local 
governments;

Not available for all 
corporations

Indirect 
interactions

GPT 2021 NDRC, NEA

Gird company, 
Power 

Exchange 
Center

Available 
in most 

provinces 
but subject 
to bespoke 

policies

BASF, 
Covestro, 

Shell

Now only available for 
wind and solar projects;

Limited transaction 
volume compared to high 

demand

RPS; ETS 
(potential)

Direct 
investment

1R�VSHFL¿F�
time NDRC

Generally 
decided by 

corporations

Nationally 
available

Apple, 
Foxconn

Unclear ownership 
of CRE attributes 

between developers and 
investors;

The enforcement of the 
contract is at risk without 

clear policy support

RPS

On-site renewables

Capacity for generating renewable energy is installed at a corporate or suppliers’ site (e.g., building 
roofs or ancillary vacant sites) to supply virtually all or part of the load. Corporations can use the 
generated electricity for “full self-consumption" or “self-consumption and surplus feed-in-grid” subject to 
prevailing rules. The latter refers to the sale of excess CRE generation to the grid. On-site renewables 
need to be put-on-record by the Chinese National Development and Reform Commission (NDRC) 
before construction. As of September 2021, distributed solar power accounted for more than 30% of all 
solar power capacity (Shi, 2021).

Such projects can generate savings or revenue streams, for instance, FIT subsidies, free or discounted 
use of green power, or income from surplus power delivered to the grid (WRI, 2019). In China, the ability 
to take advantage of these streams varies by corporations, e.g., depending on the rules of the province 
or local grid operator, and over time. Overall, on-site renewables especially distributed solar power are 
installed by many corporations to source renewable electricity because of their practicability, as well as 
WKH�SURPLVLQJ�HQYLURQPHQW�DQG�HFRQRPLF�EHQH¿WV�

*UHHQ�HOHFWULFLW\�FHUWL¿FDWH��*(&�

As unbundled EACs, GECs only trade on the environmental attributes of CRE, or in other words the 
FHUWL¿FDWH�LV�VROG�VHSDUDWHO\�IURP�WKH�XQGHUO\LQJ�HOHFWULFLW\��,Q�������WKH�*(&�V\VWHP�LV�ODXQFKHG�DV�D�
way to incentivize the deployment of renewable energy. The system, operated by the China National 
Renewable Energy Information Management Center (NRIC), enables corporations and individuals to 
purchase CRE voluntarily. GECs are issued to electricity producers of onshore wind and solar power 
(excluding distributed generation), for each MWh of non-hydro CRE generation (NDRC, MOF, and NEA, 

Table 4. Summary of CRE procurement options in China (CRS, 2019; RMI, 2018)
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�������,I�*(&V�DUH�VROG�RII��SURMHFW�GHYHORSHUV�QHHG�WR�JLYH�XS�),7�VXEVLGLHV�IRU�WKH�VSHFL¿HG�DPRXQW�
of electricity generation. GECs began with subsidy-enabled GECs and have expanded to subsidy-free 
GECs in recent years as renewable energy projects have approached grid parity.

In 2021, the NDRC announced that new onshore wind and solar projects were no longer eligible for the 
FIT subsidy (NDRC, 2021a). Until May 2022, a total of 43 million GECs were issued, 8.3 million were 
OLVWHG��EXW�RQO\�����PLOOLRQ�ZHUH�VROG��WKH�SULFH�RI�VXEVLG\�HQDEOHG�*(&V�UDQJHV�IURP�������WR���������
0:K��ZKLOH�WKH�DYHUDJH�SULFH�RI�VXEVLG\�IUHH�*(&V�LV�DERXW������0:K�ZLWK�WKH�UDQJH�EHWZHHQ����WR�
�����0:K��*UHHQ�(OHFWULFLW\�6XEVFULSWLRQ�3ODWIRUP���������

,QWHUQDWLRQDO�UHQHZDEOH�HQHUJ\�FHUWL¿FDWH��,�5(&��

,QWURGXFHG�LQ�������,�5(&�DOVR�FHUWL¿HV�WKH�HQYLURQPHQWDO�DWWULEXWHV�RI�&5(�DQG�LV�RSHUDWHG�E\�D�QRQ�
governmental organization. I-RECs are issued to generation facilities in multiple countries including 
China. Compared to GECs, I-RECs cover a wider range of project types, including wind, solar, and  
hydropower that accounts for a large portion of the issued volumes. (I-REC Standard, 2021a). Through 
-XQH�������WKH�YROXPH�LVVXHG�LQ�&KLQD�H[FHHGHG�����PLOOLRQ��RI�ZKLFK�K\GURSRZHU�DFFRXQWHG�IRU�����
and wind power accounted for about 43% (I-REC Standard, 2021a).

According to the updated issuance criteria, if a generation facility receiving FIT is registered in the I-REC 
registry, it will no longer be eligible for I-RECs from 2023, otherwise, the new restrictions will take effect 
immediately in June 2022 (I-REC Standard, 2021b). In the past, FIT projects were not excluded from 
I-RECs. As a result, some of the I-RECs currently traded in the market are from CRE projects receiving 
FIT subsidies as well (China Energy News, 2021). When using unbundled EACs to meet climate goals, 
some buyers tend to purchase I-REC at a low cost, while others may opt for GEC because it is backed 
by the Chinese government.

Direct power purchase (DPP)

This option involves transactions between electricity buyers and generators to procure CRE directly, 
mainly through bilateral contracts, centralized bidding, or listed transactions. While historically there 
DUH� OLPLWHG�H[DPSOHV�RI�'33� LQ�&KLQD�� WKH�QHZ�URXQG�RI�SRZHU�VHFWRU� UHIRUP�WKDW�EHJDQ� LQ������
KLJKOLJKWHG�WKH�UROH�RI�'33�LQ�SURYLGLQJ�DGGLWLRQDO�ÀH[LELOLW\�DQG�FRVW�VDYLQJV��6WDWH�&RXQFLO��������1 .

Subject to province-specific and seasonal restrictions, DPP of intermittent renewable power is 
permitted in some provinces (RMI, 2019). For example, Sichuan province is more supportive of 
renewable DPP during hydro-abundant seasons. Compared to fossil fuels, the scale of DPP traded on 
renewable electricity is much smaller, in part because CRE generators are less motivated to conduct 
DPP under the full guaranteed purchase mechanism. Corporations engaged in these transactions 
DUH�W\SLFDOO\�ODUJH�FRQVXPHUV��DQG�VPDOOHU�FRUSRUDWLRQV�PD\�¿QG�LW�GLI¿FXOW�WR�SDUWLFLSDWH�ZLWK�EHVSRNH�
requirements.

1. According to the policy document Several Opinions on Further Deepening the Reform of the Power System issued by the 
6WDWH�&RXQFLO�LQ������
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Green power trading (GPT)

GPT trades on both the physical and environmental attributes of green power. It is a relatively new 
mechanism that creates a direct channel between generators and buyers. In September 2021, China 
carried out the first GPT pilot scheme based on the Working Plan for a Green Power Trading Pilot 
2�DSSURYHG�E\�WKH�1'5&�DQG�1($��1'5&�DQG�1($���������0RUH�WKDQ�����PDUNHW�HQWLWLHV�IURP����
SURYLQFHV�SDUWLFLSDWHG�LQ�WKLV�SLORW�DQG�WUDQVDFWHG�RYHU�����7:K�RI�JUHHQ�SRZHU��WKH�SULFHV�LQFUHDVHG�
E\�����������\XDQ�N:K�FRPSDUHG� WR� ORFDO�PHGLXP�DQG� ORQJ�WHUP�SRZHU� WUDGLQJ��:HQJ��������� ,Q�
addition to the national pilot scheme, Guangdong, Zhejiang, Jiangsu, Hubei, and other provinces have 
set up regional GPT and explored different mechanisms accordingly.

Corporations and their suppliers have welcomed the successful launch of the pilot scheme, with 
many expecting expanded and normalized GPT. In 2022, two national-level Power Exchange 
Centers successively released the documents of GPT rules (Beijing Power Exchange Center, 2022; 
Guangzhou Power Exchange Center et al., 2022) 3. As stated in both documents, subsidy-free green 
power is prioritized in the GPT. Currently, GPT only allows for wind and solar power and is planned to 
include eligible hydropower and other types of renewables in the future. As for issuance, GECs will be 
issued to CRE generators by the NRIC based on the transaction information. This can help to reduce 
WKH�SRVVLELOLW\�RI�GRXEOH�LVVXLQJ�FHUWL¿FDWHV�WR�WKH�VDPH�&5(�XQGHU�WKH�*(&�DQG�*37�V\VWHPV�

Although GPT is similar to DPP given that generators sign contracts directly with consumers, GPT is 
a nationwide dedicated system for green power and is explicitly supervised by the NDRC and NEA. 
By contrast, DPP for CRE is often ad hoc arrangement that is not consistently supported by local 
governments. With the supporting issuance system, GPT provides a reliable way for corporate buyers 
to purchase green power and make credible claims about being powered with renewable electricity.

Direct investment

Corporations adopting this method provides capital funding for renewable energy projects in exchange 
IRU�YDULRXV�EHQH¿WV��VXFK�DV�EX\LQJ�HOHFWULFLW\�DW�D�GLVFRXQW�DQG�PDNLQJ�&5(�XVDJH�FODLP��'LIIHUHQW�
from other types of CRE procurement options, direct investment is less regulated by the Chinese 
government in addition to the construction of the project itself. Many invested projects get FIT 
subsidies as well, similar to on-site renewables (CRS, 2019).

The unclear ownership of the purchased green power and its environmental attributes make it 
challenging for investors to claim the CRE usage. To reduce this type of risk, some corporations have 
attempted to guarantee exclusive ownership through a contractual instrument, such as not allowing 
developers to sell GECs to others. However, the execution of the contract may not be strong enough, 
requiring additional efforts by investors to monitor and prevent such risk. Potential solutions include 
using GPT or GEC to clarify the ownership of environmental attributes of electricity purchased from 
invested renewable energy projects.

2. The working plan is submitted by State Grid and China Southern Power Grid (the full text is not publicly available).
3. Beijing Power Exchange Center organizes the GPT in the State Grid region, and Guangzhou Power Exchange Center 
organizes the GPT in the China Southern Power Gird region.
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The Chinese government has issued a series of climate and environmental policies to accelerate the 
progress on decarbonization and reduce GHG emissions. Some of the policies set up mandatory 
WDUJHWV�DQG�WKHUHIRUH�LQÀXHQFH�FRUSRUDWH�XVH�RI�WKH�DERYH�&5(�SURFXUHPHQW�RSWLRQV��7DEOH���SURYLGHV�
a summary of these policy systems.

3.2 CRE procurement options are embedded in multiple policies

Policy In-force time Regulatory 
agency Obligated entities Major challenges Interactions with CRE 

procurement options

RPS 2019 NDRC, NEA Provincial 
governments

Relatively weak incentives 
for corporations 

On-site renewables; GEC; 
GPT; Direct investment

Dual 
Control

2016 (the 13th Five-
Year) NDRC

Governments from 
a national level to 
county level and 

some corporations 
(based on local rules)

3RWHQWLDOO\�LQÀXHQFH�WKH�
investment and operation 

of corporations

Indirectly connected to CRE 
procurement options through 

RPS

ETS

2011 (regional ETS 
pilots); 

������WKH�
construction of 
national ETS); 

2021 (the open of 
national ETS)

MEE

Corporations (power 
generation industry 
is included in the 

national ETS)

Other energy-intensive 
industries have not been 
included in the national 

ETS yet;
Unclear emissions 

calculation of purchased 
green power in Scope 2 

emissions

On-site renewables 
(potential); GPT (potential)

7DEOH����6XPPDU\�RI�SROLF\�V\VWHPV�UHODWHG�WR�&5(�SURFXUHPHQW��1'5&�DQG�1($��������0((�������

Renewable portfolio standard (RPS)

RPS is a regulation that establishes minimum and incentive targets for both total and non-hydro CRE 
consumption at the provincial level. The first compliance year of RPS is in 2020, and compliance 
obligations are defined annually. In each province, the energy authority leads the responsibility for 
formulating a working plan and the implementation of RPS. There are two types of entities obligated 
WR�VXEVWDQWLDWH�D�VSHFL¿HG�VKDUH�RI� WKHLU�HOHFWULFLW\� LV�VRXUFHG�IURP�UHQHZDEOH�HQHUJ\������VXSSOLHUV�
including grid companies, distribution companies, and electricity retailers; and (2) consumers who 
purchase electricity from the wholesale electricity market or possess generation facilities (NDRC and 
1($���������7R�IXO¿OO�536�JRDOV��UHJXODWLRQV�VSHFLI\�WKDW�FRUSRUDWLRQV�FDQ�SXUFKDVH�*(&V�RU�H[FHVV�
RPS quotas.

In 2020, all provinces achieved minimum targets of CRE consumption. In terms of non-hydro 
targets, Henan province transferred 1.20 TWh of excess quotas to Qinghai province, and Zhejiang 
province received 1.26 TWh of excess quotas from Ningxia province (Shi, 2021). Currently, we are 
aware of few examples of transferring RPS quotas among corporations. Some have suggested 
that implementation to date has been relatively weak for corporations, but stronger for government 
agencies. Although obligated entities can meet the target by purchasing GECs, the actual use of GECs 
LQ�536�LV� LQVLJQL¿FDQW�EDVHG�RQ�NQRZQ�LQIRUPDWLRQ��7KH� LQFHQWLYH�HIIHFW�RI�536�RQ�WKH�GHPDQG�IRU�
CRE procurement is not yet obvious. To claim that a corporation has procured CRE in excess of what 
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would have otherwise been delivered based on the regional grid average, there needs to be a CRE 
procurement mechanism that facilitates RPS. Several provincial governments are currently exploring 
how to set up green power consumption requirements at the corporate level for energy-consuming 
corporations and provide support for corporations procuring CRE (NDRC Jiangsu et al., 2022). It will 
be important to ensure that the relationship between such a system and an emissions trading system 
�(76��LV�ZHOO�GH¿QHG�

Dual control system of total energy consumption and energy intensity
      (Dual Control)

The Dual Control system refers to coordinated targets to limit total energy use and energy intensity of 
economic activity at the national and regional levels. The idea of energy cap policy dated back to the 
11th Five-Year (2006-2010), during which energy intensity needs to be decreased by 20% (Guo et al., 
�������$IWHU�\HDUV�RI�GHYHORSPHQW��WKH�'XDO�&RQWURO�SROLF\�ZDV�¿UVW�LPSOHPHQWHG�LQ�WKH���WK�)LYH�<HDU�
(2016-2020) and exerted a strong influence on local governments. Although some have suggested 
that the Dual Control policy may be one of the reasons why few places conducted power rationing, the 
actual impact of Dual Control is not yet fully understood (The Lantau Group, 2021).

In 2021, the NDRC issued The Plan to Refine Dual Control of Energy Intensity and Total Energy 
Consumption��ZKLFK�HQDEOHV�PRUH�ÀH[LELOLW\�WR�HQFRXUDJH�UHQHZDEOH�HOHFWULFLW\�FRQVXPSWLRQ��1'5&��
2021b). If a province achieves the incentive RPS target, the excess amount of CRE use above the 
minimum RPS target can be exempted from the cap on total energy consumption. Later, at the Central 
Economics Work Conference, it was announced that incremental renewable energy consumption will 
not be included when determining total energy consumption, and it would be necessary to shift the 
focus of Dual Control from energy consumption to carbon emissions (Xinhua, 2021). A Recent key 
document on renewable energy development also emphasized the exclusion of new renewable energy 
in the examination of total energy consumption (NDRC and NEA, 2022) 4.

Emissions trading system (ETS)

The ETS in China operates as a tradeable performance standard for GHG emissions by setting limits 
on carbon intensity, and corporations can buy and sell rights to emit. In 2011, China selected seven 
regions to pilot emissions trading, and the operation of each pilot follows a different set of rules. Based 
RQ�WKH�H[SHULHQFH�JDLQHG�IURP�WKH�UHJLRQDO�SLORWV�� WKH�QDWLRQDO�(76�RI¿FLDOO\�RSHQHG�LQ�-XO\������LQ�
accordance with key policies released by the Ministry of Ecology and Environment (MEE) (MEE, 2021). 
The regional pilot systems are still operational, regulating the corporations and sectors not covered 
by the national ETS. For now, China’s national ETS applies to 2,162 power generation companies, 
FRYHULQJ�DERXW�����ELOOLRQ�WRQV�RI�FDUERQ�HPLVVLRQV��DQG�ZLOO�VWULYH�WR�FRYHU�VHYHQ�RWKHU�PDMRU�HQHUJ\�
intensive sectors (Zhang, 2022). In the initial stage, the national system adopts free allocation and is 
rate-based instead of mass-based, so the allowances allocated to corporations are ex-post adjusted 
depending on the actual output levels (Zhang et al., 2021).

4. In May 2022, the NDRC and NEA published the policy document Implementation Plan for Promoting the High-quality 
Development of New Energy in the New Era.
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)RU�FRPSOLDQFH��FRUSRUDWLRQV�DUH�DOORZHG�WR�RIIVHW�XS�WR����RI�FDUERQ�DOORZDQFHV�E\�XVLQJ�&KLQHVH�
&HUWL¿HG�(PLVVLRQV�5HGXFWLRQ��&&(5���&&(5�ZDV�¿UVW�LQWURGXFHG�LQ������DQG�FRYHUHG�D�ZLGH�UDQJH�
of projects, including renewable energy, methane utilization, and forestry carbon sinks. The approval of 
QHZ�&&(5�SURMHFWV�KDV�EHHQ�VXVSHQGHG�VLQFH�������ZKLOH�H[LVWLQJ�&&(5�SURMHFWV�DUH�VWLOO�DYDLODEOH�
sources of offsets for ETS compliance purposes.

The carbon market and the CRE market inevitably interact closely. First, if there is no information 
exchange, there could be possibility of double issuing GECs and CCER to the same CRE projects. 
Cross-departmental collaboration is needed to avoid such risk after CCER re-opens �. Second, 
corporations included the ETS need to use the emissions factor of the nationwide power grid 6 to 
calculate GHG emissions associated with purchased electricity. Government departments should 
jointly design and publish carbon emissions reduction calculation for CRE, so that obligated corporations 
bear less risk of repeatedly paying the environmental costs.

Policies incentivize corporations and their suppliers to select CRE procurement options. However, 
options may be more or less aligned with considerations of environmental integrity and recognition, 
further affecting these choices. Table 6 identifies the performance associated with each CRE 
procurement option based on current policy and market conditions in China.

3.3 Environmental integrity and recognition depend on 
procurement options and policies

��� Implementation Plan for Promoting the High-quality Development of New Energy in the New Era supports incorporating 
FHUWL¿HG�HPLVVLRQV�UHGXFWLRQ�IURP�HOLJLEOH�QHZ�HQHUJ\�SURMHFWV�LQWR�WKH�QDWLRQDO�(76�IRU�DOORZDQFH�FOHDUDQFH�DQG�RIIVHW�
����7KH�ODWHVW�JULG�HPLVVLRQ�IDFWRU�XSGDWHG�E\�WKH�0((�LQ�0DUFK������LV��������W&2��0:K�

Environmental integrity Recognition

Additionality Materiality Emissionality Exclusivity Legality Legitimacy

On-site 
rene-

wables

With certain 
additionality due to 
the requirements 

of capital and 
other costs to 

build the project **

Both 
developers 

and investors 
contribute to 

the successful 
construction of 

projects **

Contribute to the 
decarbonization 

of the local 
power grid ***

If self-invested, it 
is relatively easy 
to make exclusive 

claims while 
needs to focus 

on the coverage 
of GECs **

Recognized by 
the Chinese 
government 

***

Often recognized 
by stakeholders, 

but not 
applicable for all 
corporations **

GEC

Support 
additionality 

claims with clear 
environmental 
premiums **

GECs, 
especially 

subsidized-
enabled 

GECs, help 
project 

investment 
and 

construction **

No geographical 
restrictions, 
while buyers 
can select 

projects based 
on disclosed 

location 
information **

The disclosure of 
GECs can reduce 
the risk of double 
counting between 
GECs and other 

EACs **

Regulated by 
the NDRC, 

MOF, and NEA 
and can be 

used to meet 
RPS goals ***

Adopted 
by some 

corporations, 
but fall short of 
international 
recognition **
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Table 6. The performance of each CRE procurement option on the standards of environmental integrity and 
recognition (* = low, ** = medium, *** = high)

I-REC

Not likely to have 
additionality given 

generally low 
prices (based on 
publicly available 

information) *

Buyers 
unlikely to 

have material 
impacts on 

CRE projects *

'LI¿FXOW�
to assess 

emissionality 
as only the 

country where 
the project 
is located is 
disclosed *

Similar to GECs, 
but disclose less 

information *

Not recognized 
by the Chinese 
government *

Internationally 
known, but 

effective use in 
China is at risk **

DPP

Not likely to have 
additionality due 

to the lack of 
environmental 
premiums and 
generally lower 

prices than 
conventional 

power 
procurement *

Promote CRE 
consumption 

especially 
in places 
with high 

curtailment **

Depend on 
the power grid 
structure at the 
location of the 
generators and 
consumers **

,W�LV�GLI¿FXOW�WR�
prove exclusivity 
based on the lack 
RI�RI¿FLDO�5&&V�

Organized 
by local 

governments 
and grid 

companies, 
but lack 

consistent 
support **

Common options 
in international 

markets but 
subject to 

bespoke rules in 
China **

GPT

With certain 
additionality 
because of 
the general 

environmental 
premiums ***

Similar to DPP 
**

Similar to DPP 
**

The combination 
of electricity 
DQG�FHUWL¿FDWH�
is conducive 
to exclusivity, 

but its potential 
interactions with 

CCER need to be 
addressed ***

Organized 
by the NDRC 
and NEA and 
receive strong 

support ***

Widely viewed 
as a promising 

and reliable CRE 
procurement tool 

***

Direct 
invest-
ment

Provide direct 
¿QDQFLDO�VXSSRUW�

for project 
construction, 

thus supporting 
claims to a direct 
enabling role **

Related to the 
properties of 

the project and 
corporate input 

**

Similar to 
I-REC, but can 
have physical 
connection *

High uncertainty 
regarding 

exclusivity due 
to the unclear 

ownership; 
risk of weak 
enforcement 
of contractual 
instruments 
declaring 

ownership *

Government 
recognition 

can be limited 
because 
of vague 

regulations **

Not often used 
by corporations 
due to the need 
for capital and 
other concerns 

**

In general, the scale of CRE procurement in China is rapidly expanding, and relevant policies and 
mechanisms are constantly being improved. As Table 6 shows, each CRE procurement option has 
advantages and disadvantages when examining various standards, and weighing them against 
economic, technical feasibility, or other considerations. On-site renewables, generally with promising 
economic benefits and relatively high emissionality, are expected to continue as a common CRE 
procurement option. The clear environmental premiums of GECs can support additionality claims, 
while GECs may fall short of international recognition. Compared to I-RECs, the information disclosure 
of GECs can reduce the possibility of double counting. In addition, relying on I-RECs in China can be 
risky since policymakers do not recognize or encourage their use. DPP could be a useful method to 
promote CRE consumption, especially in high-curtailment regions, while no RCCs are secured. Here 
the GPT has advantages because a support system is created by national-level power exchange 
centers for transacting green power and assisting transparent sourcing under the guidance of the 
NDRC and NEA. According to the performance on environmental integrity and recognition, GPT is 
likely to become a primary channel for sourcing CRE. In terms of direct investment, applying GPT 
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In recent years, China’s climate ambitions are evolving. In September 2020, President Xi announced 
the goal of achieving carbon neutrality in China by 2060 and indicated intentions to reach peak carbon 
HPLVVLRQV�E\�������3ROLF\PDNHUV�KDYH�VXEVHTXHQWO\�FODUL¿HG�WKDW�WKH�FDUERQ�QHXWUDOLW\�JRDO�DSSOLHV�WR�
all GHGs. For now, the “1+N” Climate Policy Framework has basically been established, clarifying that 
PXOWLSOH�PLQLVWULHV�DQG�JRYHUQPHQW�RI¿FHV�ZLOO�EH�LQYROYHG�LQ�VHWWLQJ�SROLFLHV�DQG�SODQV�WR�DFKLHYH�WKH�
country’s climate goals (NDRC, 2022).

Policy in China has introduced new mechanisms for incentivizing CRE purchasing as costs of 
technology have fallen over the past 20 years. Historically, China’s policies have mainly focused on 
transforming the supply side through financial incentives, but the funding support has continuously 
fallen short, especially during periods of rapid CRE expansion. The FIT subsidies for onshore wind 
and solar energy generation are gradually being phased out. Replacing it are innovative mechanisms 
such as GECs for grid parity projects and the emerging GPT system. The new round of power sector 
UHIRUP�VWDUWLQJ�IURP������DOVR�RIIHUV�D�SDWK�WR� LPSURYLQJ�WKH� LQWHJUDWLRQ�RI�UHQHZDEOH�HQHUJ\�ZKLOH�
reducing its cost to the end user. The recently released Implementation Plan for Promoting Green 
Consumption proposed several suggestions to motivate CRE consumption, including long-term green 
power contracts, the integration of RPS with GECs and GPT, and the integration of the carbon market 
with GPT (NDRC et al., 2022).

Our research suggests that evolving policies and industry standards in ways that address concerns 
about environmental integrity and recognition could provide wide latitude to expand corporate 
and supplier procurement of CRE. Previously, on-site CRE was sometimes challenging because 
connecting these projects to the grid is not uniformly allowed, and this issue has been largely resolved. 
&RPSDUHG�WR�'33��*37�SURYLGHV�D�FUHGLEOH�FKDQQHO�IRU�FRUSRUDWLRQV�WR�SXUFKDVH�&5(�ZLWK�WKH�RI¿FLDO�
FHUWL¿FDWLRQ�V\VWHP�

In some international markets, a common mechanism used is the virtual power purchase agreement 
(VPPA), which is a purely financial contract that offers a fixed price to buyers who then receive 
renewable energy certificates (Kansal, 2019). Unlike traditional PPAs, under which the developer 
sells electricity to the buyer directly, the developer signing VPPA sells its electricity in the spot market 
�5(1�����������7KH�ZD\�WKDW�933$�KHGJH�WKH�ULVN�RI�SULFH�ÀXFWXDWLRQV�LV�WKURXJK�D�UHJXODU�¿QDQFLDO�
settlement between developers and buyers, which is equivalent to contract for differences. The 
developer pays the difference back when the market price is higher than the strike price and gets 
paid when the market price is lower. Without the need for a physical connection, VPPA provides the 
JHRJUDSKLF�ÀH[LELOLW\� WR�VRXUFH�IURP�D�GLVWDQW�&5(�SURYLGHU��EXW�DGGLWLRQDO� LQVWLWXWLRQDO�VRSKLVWLFDWLRQ�
is required to support reporting, recordkeeping, and registration of swap-type transactions (3Degrees, 
������� ,W�DOVR�UHTXLUHV�ZKROHVDOH�SRZHU�PDUNHWV�DQG�FRVW�UHÀHFWLYH�WDULIIV�� ,Q�&KLQD��933$�LV�QRW�\HW�
DFFHVVLEOH��EXW� WKH�GHYHORSPHQW�RI� WKH�HOHFWULFLW\�VSRW�PDUNHW�RSHQV�WKH�GRRU� WR�PRUH�ÀH[LEOH�&5(�
procurement choices, including VPPA.

or GECs to purchase electricity from invested projects can better protect the ownership rights of 
environmental attributes.

3.4 The evolving policy landscape may constrain 
CRE procurement
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This research has identified several factors that may be constraining CRE development in China. 
Addressing them holds the potential to unleash a positive feedback loop, by satisfying concerns about 
environmental integrity and recognition in ways that encourage more corporations to source CRE while 
providing greater certainty to would-be buyers. We identify several initial steps that could help to set 
this process in motion in China:

(1) Problem: Current standards used to assess the environmental integrity of actions taken by 
corporations and their suppliers to achieve carbon neutrality goals are inconsistent and not widely 
accepted.

Proposed solution: 9DULRXV�GHSDUWPHQWV�QHHG�WR�ZRUN�WRJHWKHU� WR�HVWDEOLVK�DQ�RI¿FLDO��VHFXUH�
and reliable information system to understand corporate emissions reduction-related goals, 
preferences, short and long-term CRE procurement intentions, and to promote the design of 
relevant standards and policies.

(2) Problem: The existing CRE procurement options are inconsistently recognized domestically 
and internationally, and changes in relevant Chinese policies may affect the environmental 
integrity and recognition of CRE claims by corporations and their suppliers.

Proposed solution: The government should create a list of procurement forms that are explicitly 
QRW�UHFRJQL]HG�RU�H[SHFWHG�WR�EH�VXSHUVHGHG�E\�WKH��*37�*(&��V\VWHP��ZKLOH�DOORZLQJ�ÀH[LELOLW\�
for corporations to upgrade their past claims if they wish to demonstrate superior environmental 
performance.

(3) Problem: The set of options for CRE procurement is highly relevant to power sector reform, 
and China's electricity market is still under construction. VPPA used in some other international 
markets have not yet been available in China. 

Proposed solution: Policymakers should continue and consider accelerating the current power 
VHFWRU�UHIRUP�SDWK�LQ�ZD\V�WKDW�FUHDWH�JUHDWHU�ÀH[LELOLW\�WR�LQWHJUDWH�LQWHUPLWWHQW�UHQHZDEOH�VRXUFHV�
and value the demand response capabilities of end-users.

Options for accelerating CRE deployment 
through government-industry collaboration

04
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This inquiry marks the beginning of a broader effort to map the solution space for expanding CRE 
procurement in China. Corporations are major contributors to energy consumption and as such have 
the potential to be major market drivers of CRE procurement. Corporate demand for green power 
positively promotes the development of the CRE policy system in China including direct investment 
and the emerging GPT. Multinationals are increasingly active in the CRE market on account of their 
ambition in climate actions and requirements from clients and other stakeholders. In recent years, 
state-owned and large private domestic corporations have shown increased willingness to invest in 
CRE solutions. The engagement of corporations headquartered in China reached a new peak after 
President Xi announced the country’s carbon neutrality pledge. The government could harness this 
collective ambition to drive the achievement of the country’s carbon neutrality pledge.
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