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ABOUT THE REPORT

The China Nature Markets initiative is an 18-month
project bringing together the Institute of Finance
and Sustainability (IFS), Morphosis, and The
Landbanking Group (TLG) in association with the
Asian Infrastructure Investment Bank (AlIB). The
initiative tests whether nature markets can be
designed, piloted, and scaled in China in ways that
integrate ecological assets into financial systems.
Focusing on the biodiversity-rich region of Ya'an
(Sichuan), the project moves from concept to
practice, developing high-integrity models using
both stand-alone biodiversity credits aligned with
the International Advisory Panel on Biodiversity
Credits (IAPB) and integrated nature credits that
capture broader ecosystem services including
water regulation and soil health. Underpinned
by Al-driven monitoring and a shared evidence
infrastructure  for  ecological assessment,
verification, and registry, the initiative aims to
produce a credible, scalable, and internationally
relevant blueprint for nature markets, positioning
China at the forefront of mobilising investment into
resilience for the natural world.

ABOUT THE PARTNERS

The Institute of Finance and Sustainability (IFS)
is a Beijing-based non-profit research institution
specialised in the issues of ESG investment,
natural capital, green technology innovation, and
the low-carbon transition. Its mission is to advance
green finance and sustainable development in
China and beyond, through high-quality research
on green finance policies, markets and products.
It aims to become a globally recognised think tank
and make substantial contribution to international
efforts to conserve nature and combat climate
change. https://www.ifs.net.cn/

Morphosis is an adaptation solutions investment
business for a severely climate-impacted world
‘beyond 1.5°C". Its purpose is to deliver affordable
transformative adaptation solutions to low and
middle-income households by catalysing the
adaptation economy through investment, policy
engagement, research and advisory work.
Morphosis orchestrates a network of private

This technical paper is the companion to China’s
Institutional Foundations for Nature Markets,
tracing the ecological evidence base that any
future nature market would need, from ground
to claim. Drawing on fieldwork across pilot
landscapes, it examines why some of China’s most
intensively monitored ecosystems still cannot yet
support a market transaction. China already holds
a much stronger evidence base, in monitoring,
ecosystem accounting, and rights registration,
than the market infrastructure built to use it. This
paper poses a precise question to that evidence
base: what would it take to connect what is already
measured to a claim that a market, or a lender,
could actually rely on? We welcome views from
practitioners, policymakers, and standard-setters
as the work proceeds.

This technical paper can be read in conjunction
with the accompanying policy paper: China’s
Institutional Foundations for Nature Markets.

investors, market, policy and other stakeholders,
and invests in a growing portfolio of adaptation
solution businesses. https://morphosis.solutions/

The Landbanking Group (TLG) is a Nature Fintech
that provides the Nature Data and Decision
Infrastructure to translate physical data on water,
soil, biodiversity and carbon into economic and
financial values. This translation enables the
integration of nature into economic and business
decisions. Despite the significance of natural
systems for economic and business success,
the risks and opportunities originating from the
condition of nature have been largely ignored.
Based on Al-enhanced tooling that derives
forecasts and scenarios from the biophysical data,
nature becomes part of regular business decisions.
The condition of nature and its change cannot
only be traced but also evaluated, contracted and
traded as a digital twin.
https://www.thelandbankinggroup.com/
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Key Messages
China Nature Credit Markets.

1. China's eco-compensation policy framework effectiveness can be
enhanced by integrating nature credit markets, thereby:

a. Connecting markets and policy together with a common nature-related
infrastructure of data, accounting and rules.

||@

b. Investing with private money alongside public funding to pay for restoration and
conservation.

c. Incentivising markets so that businesses and financial products actually reward
outcomes that are good for nature.

—_— 2. These nature credit markets will strengthen public budgets and rules by:

]
©

a. Identifying a clear, agreed claim on what'’s being bought or sold.
b. Providing solid, location-specific evidence behind that claim.

c. Establishing rules to monitor, verify, register, and hold people accountable.

. China can then lead the next generation of policy-aligned nature credit
markets, nationally and internationally by:

a. Testing selected pilots to see what market infrastructure works, and connecting the
people running them so they can learn from each other, including on a provincial level.

b. Learning and sharing by bringing in international experience and sharing what
China is learning with international partners.

c. Competing globally so that Chinese businesses succeed as global markets
increasingly price in nature.
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Key Messages
Technical Paper.

WHAT WE FOUND

1. China can build nature credit markets by connecting the systems and
experience it already has.

a. Existing foundations include natural resource rights and registration, ecological
monitoring and accounting, environmental trading and conservation payments.

b. Clear rules and records that institutions can check against one another can help
these foundations support credit purchases, registration and finance.

WHAT THIS MEANS

2. Shared evidence and records can show what has been measured,
— what is already committed and what must be assessed before further

ﬂ @ use.
— Al a. Transparent ecological data help providers and buyers understand and assess

measured results.

b. Link records of conservation grants, service purchases, credits and finance so

participants can check prior commitments and outcomes available for further
purchases or funding.

c. Common recording rules should preserve different ecological attributes

and appropriate assessment methods, without combining all outcomes into a
single measure.

WHAT TO DO NEXT

3. Market rules should connect reliable evidence with clear rights,
permitted uses and responsibilities.

a. Develop credits from eligible outcomes of existing projects, or start with

companies’' dependence on nature and develop credits for the outcomes they
need.

b. Use green finance and carbon market experience, and verifiable data, to test

payments and delivery. Compare costs and funds raised with existing payment
methods.

c. Follow later transactions and monitor ecological outcomes to assess whether
funding and conservation gains continue.

CHINA'S TECHNICAL FOUNDATIONS FOR NATURE MARKETS | TECHNICAL PAPER



Contents.




i

Executive Summary

01. Two landscapes: the gap between
evidence and claim.

02. Six constraints to nature credit-
market formation.

03. Payments, claims and nature credits.

04. Land, rights and boundaries.

05. Evidence, review and reliance.

06. The evidence record and the registry.

07. Accounting, reporting and financial
recognition.

08. Standards and interoperability.

09. From existing capability to nature credit-

market formation.

Glossary of Key Terms

References

10

16

20

24

28

32

38

40

44

46

49



Executive Summary.

Rangers in Yingjing County have serviced the same camera
stations and walked the same survey routes since 2018.

Far to the east, in Huzhou, a credit officer prices a loan
against twenty-one indicators measured on the borrower's

property.

Together, the two landscapes show a common
problem: ecological evidence already supports
public payments and financial decisions, but those
uses do not by themselves create a nature credit or

ecosystem accounting, unified natural-resource
rights registration, carbon registry and trading
infrastructure, cooperative structures that distribute
revenue to land managers, and operating tools

other market claim capable of recurring use.

Alongside

components:

these  payment
China already has many of the supporting
ecological monitoring backed
by statutory responsibilities for data quality,

that combine public environmental information
for corporate and supply-chain decisions. The
unresolved task is to connect these systems
through clear rules for demand, authority and
entittement, evidence governance, authoritative
recording and use.

arrangements,

Six constraints emerge from the two landscapes:

1. Demand. Business needs, voluntary goals, legal duties and financing conditions

can create reasons to pay for ecological outcomes, but they have not yet produced
sufficiently durable demand for nature-credit purchases at market scale. Compliance
demand depends on rules that permit credits to satisfy defined obligations; value-
chain demand depends on a direct business relationship with the relevant ecosystem
service; and voluntary purchases remain discretionary. Loan repricing is a separate use
of ecological evidence unless it results in a credit purchase.

. Financeability of public payments. The arrangements examined demonstrate

recurring public payments, but the sources reviewed do not establish whether future
payments constitute legally enforceable and assignable payment rights capable of
supporting financing.

. Authority and entitlement. Chinese law recognises ownership, use and management

interests in land and natural resources, together with defined rights in areas such as
carbon, water use and pollution discharge. The sources examined do not establish a
single legal or contractual basis that answers all of the further questions relevant to
broader ecological-condition claims: who may assert the outcome and receive payment,
whether a resulting claim or instrument may be transferred or pledged, and what rights
or remedies apply if obligations are not met. These questions require confirmation for
the intended use, particularly on state-owned land.

6
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4.

6.

Authoritative recording. A governed evidence record is needed to connect a place,
its relevant interests, ecological evidence and claims. Where a nature credit or other
transferable market instrument is issued, an authoritative registry is then needed for
its identity, account position, transfer and retirement. No institution was identified in
the systems examined as having responsibility for a common cross-purpose evidence
record of this kind or for registry functions covering broader ecological-condition
instruments.

Interoperability. Ecological evidence is distributed across systems developed for
different purposes. Use across institutions requires provenance to be preserved and
relationships between methods and classifications to be explicit; it does not require
adoption of a single metric.

Institutional capability. Capability is uneven. Some Chinese institutions already use
ecological evidence in lending, monitoring and commercial decisions, while many
prospective users still lack the processes and analytical capability needed to incorporate

ecological condition into operational and financial decisions.

These constraints perform different functions
and should not be treated as a single technical
problem. Measurement can support a claim
but cannot create demand or the legal or
contractual authority required for a particular
use. Existing rights in land and natural resources
are relevant inputs but do not by themselves
determine whether a nature credit may be
issued, transferred, pledged or used to satisfy an
obligation. An evidence record can preserve the
information needed to assess those questions but
cannot determine their legal effect. A registry can
administer an issued instrument but cannot create
the authority on which issuance depends, and a
trading venue cannot create recurring demand
simply by making transactions possible.

The distinction between ecological stocks and
flows is also central. An ecosystem is a stock
described by its extent, condition and productive
capacity; ecosystem services and other outputs
arise over time. Claims may relate to continuing
stock condition, a delivered flow or a measured
change in condition, with different evidence,
exclusivity and accounting consequences.
Payment for a service can generate revenue
without creating an asset in the ecological stock
that produced it. Financial recognition depends
on whether the relevant right or resource meets
the applicable accounting recognition and
measurement requirements.

The technical contribution of this paper is to
specify the evidence architecture from ground
to claim. For a defined area, an evidence record
preserves its spatial identity, relevant rights and
interests, ecological values and their provenance,
applicable consents and access conditions and
claims already made against the area. It exists
independently of any issued instrument and can
support public payments, lending, reporting and
market transactions. Where a nature credit or
other transferable market instrument is issued,
a registry provides the authoritative record of its
identity, account position, transfer and retirement
while maintaining the link to supporting evidence.
A trading venue is a separate layer through which
eligible instruments may be exchanged.

This  architecture also clarifies what
interoperability requires. Evidence produced
under Chinese methods and classifications can
remain within domestic systems while being
interpretable by authorised users elsewhere.
Existing Chinese applications already
demonstrate how public environmental and spatial
information can support corporate, financial and
supply-chain screening. Interoperability does not
require ecological outcomes in different places
to be treated as interchangeable. Transparency
does not require transferability.

CHINA'S TECHNICAL FOUNDATIONS FOR NATURE MARKETS | TECHNICAL PAPER
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Nor should demand for evidence be confused with
demand for an ecological outcome: disclosure,
target-setting and market-access requirements
can increase the need for location-specific
ecological information without creating a buyer for
a nature credit-market instrument.

These existing capabilities provide a basis for
two complementary forms of pilot. One can begin
with eligible results from existing conservation
activity and test whether nature credits can help
fund continued protection and management.
The other can trace a company's dependence
on an ecosystem service and develop credits
for the ecological outcomes needed to maintain
or improve that service. Both can use the
same ground-to-claim evidence architecture,
but they differ in the payer, claim, governing
rules and evidence needed for permitted use.
Initial transactions can test buyer commitment,
authority, verification, registry linkage, delivery
and transaction cost; subsequent transactions

66

and monitoring are required to test whether
funding and ecological performance persist.

The appropriate role of markets also has limits.
Compliance arrangements can create recurring
demand through legal obligation. Value-chain
and contractual arrangements may do so where
a business has a direct economic relationship
with a landscape or ecological service. Voluntary
contributions can add finance but provide a less
predictable basis for scale. Where ecological
benefits are diffuse, no identifiable payer exists
or market exchange is inappropriate, public
finance remains necessary. Well-governed
market mechanisms can broaden the financing
base for China's ecological objectives and its
commitments under the Convention on Biological
Diversity where a payer, appropriate authority
and measurable outcome can be established.
They complement rather than replace public
investment and regulation.

Payment for a service can generate
revenue without creating an asset in the
ecological stock that produced it. 99

8
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Rangers in Yingjing County have followed the same survey routes and serviced
the same camera stations since 2018. Their work takes place within an
intensively monitored protected landscape, with 1,098 infrared cameras, 805
patrol transects and more than 960 staff across the Ya'an section of Giant Panda

National Park®"s!,

Far to the east, in Huzhou, ecological evidence
enters a different decision: a credit officer prices
aloan against twenty-one indicators measured on
the borrower's land under a municipal standard
that requires each value to be traceable to a
mapped location and confirmable in the field246],

Together, the two landscapes show the gap
between ecological evidence and a financeable
or purchasable claim. Ya'an has extensive
monitoring and public protection funding, but the
authority or interest required for each possible
use of a broader ecological claim has not been
tested. Huzhou shows that ecological evidence
can already influence financial decisions
without itself becoming a nature credit or other
transferable instrument.

The paper therefore asks what is required to
connect evidence about a place to a claim or
credit on which a buyer, lender or regulator
can rely.

The paper proceeds from diagnosis to technical
requirements. Section 2 identifies the constraints
to recurring market activity and section 3
distinguishes the payment pathways and claims
they support. Sections 4 to 6 then specify the
rights, evidence and recording functions required
between ground and claim. Sections 7 and 8
examine the implications for accounting, financing
and use across institutions and jurisdictions,
before section 9 identifies what can be tested
before a recurring market exists.

11 Ya'an and Giant Panda National Park

Ya'an contains 5,935.82 square kilometres of Giant
Panda National Park across five counties!®. Figures
from Sichuan'’s fourth giant panda survey, cited by
the director of Ya'an's culture and tourism bureau
in a 2025 interview, put the wild population across
those five counties at 3403, The national park
master plan provides the spatial and management
framework for habitat protection, restoration and
connectivity'®!,

Protection is financed through public budgets.
Park funding supports protection obligations,
county governments compensate households for
restrictions on land use, and central transfers to
key ecological function zones increase partly with
Ecological Conservation Redline coverage!®",

66

The the Ecological Protection Compensation
Regulations provide the legal framework for
these payments®',

Monitoring is extensive. Yingjing is one of only two
national sites for the integrated sky, air and ground
monitoring platform, although the master plan
still identifies gaps in grassroots capacity, patrol
equipment and baseline datal®®. This evidence
does not by itself determine who may assert,
receive payment for, transfer or pledge a claim
associated with ecological condition. State-owned
land accounts for three quarters of the park, so the
legal or administrative authority required for each
proposed use would need to be confirmed.

This evidence does not by itself determine
who may assert, receive payment for,
transfer or pledge a claim. § 9

CHINA'S TECHNICAL FOUNDATIONS FOR NATURE MARKETS |

TECHNICAL PAPER

n



1.2 Huzhou and Anji

Huzhou is a prefecture-level city in Zhejiang that
administers Anji and Deqing and was designated
one of China's first green-finance reform pilot
zones. To supportcreditdecisions, the municipality
developed a parcel-level technical standard for
ecological-product value assessment. A local
bank branch subsequently used twenty-one
indicators as authorisation criteriafora VEP climate
loan and applied a differentiated interest rate;
published reporting places the rate differential at
45 to 50 basis points!?4®!. In Aniji, a local platform
connects data across multiple public systems,
including natural-resource and ecological-redline
monitoring systems, and manages a portfolio of
ecological-resource projects!s3.

This demonstrates institutional coordination and
commercialisation capability; it should not be
interpreted as evidence that ecological sites have
been converted into nature credits.

Several arrangements in the area already connect
identifiable payers with ecological or resource-
management outcomes. Deqging and downstream
Yuhang have operated a cross-regional water-
quality compensation mechanism since 2018,
with an annual RMB15 million compensation fund
and payment direction determined by measured
water quality®®!. Published reporting also identifies
related  horizontal  ecological-compensation
and co-stewardship agreements across Anji,
Changxing, Deging and neighbouring jurisdictions,
using annual payments and shared responsibilities
for water-quality protection and restoration®52,
Dali Village transferred 5,425 mu of bamboo
forest, approximately 362 hectares, into unified
management through its cooperative.

MONITORING SCALE

1,098

cameras

support long-term ecological
monitoring across Ya'an's
Giant Panda National Park
landscape.

21

ECOLOGICAL FINANCE

indicators

used in Huzhou to assess
ecological value and inform
loan decisions.

Carbon is traded through the county platform,
while households retain a base rent and 80 per
cent of the carbon revenue. The structure has
since been replicated by 119 village cooperatives
across more than 840,000 mu; published reporting
also records court-directed carbon purchases by
liable parties!*’..

These arrangements operate through different
legal and contractual bases. Existing law
recognises ownership, use and management
interests in natural resources and provides specific
rules for environmental factors including carbon,
water use and pollution discharge®?. For broader
ecological condition, the relevant question is use-
specific: existing rights and agreements must be
examined to determine who may receive payment,
issue or transfer an instrument, pledge it, or
enforce obligations associated with it. The sources
examined do not establish a single general
entitlement that answers all of those questions.

The distinction between stocks and flows is
central to what follows. An ecosystem is a stock
described by its extent, condition and productive
capacity; it generates services and other flows
over time. Existing rights may govern land and
natural resources, while separate instruments may
govern particular outputs, uses or payment rights.
Those existing interests do not by themselves
determine who may assert, transfer or pledge
a broader claim relating to ecological condition
or improvement; that depends on the legal or
contractual basis for the intended use.

COMMUNITY SCALE

840,000+

MU (~56,000 ha)

brought under replicated
cooperative management
across 119 village
cooperatives.

12
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The distinction also has financial consequences:
a service flow can generate revenue without
creating an asset in the ecological stock that
produced it. In Huzhou, ecological condition
can affect credit terms24®, but no arrangement
examined represents the condition itself as a
separate transferable or pledgeable right. Section
7 develops the accounting implications.

Carbon illustrates the difference. Its standardised
accounting units and registry infrastructure
allow issued units to be recorded and traded.
For broader ecological condition, the systems
examined do not establish an equivalent common
unit or comparable registry route.

At Xiazhu Lake, published reporting records the sale
of 10,000 tonnes of wetland carbon at RMB58.83
per tonne and, separately, an intended RMB2
billion credit line to the local carbon-sink storage
and trading centrel“®4°!. These are not alternative
valuations of the same asset: the first concerns
revenue from carbon units generated over time;
the second concerns financing supported by a
broader set of assets and cash flows.

Section 6 examines the additional record,
authority and registry functions required where
broader ecological claims or nature credits are
issued.

1.3 Existing payment and evidence arrangements

Across the two landscapes, ecological evidence
already informs several payment and financing
arrangements. Table 1 sets out four examples,
their payers, what is being paid for and the record
each party consults.

At Xiazhu Lake, wetland carbon, value-linked
lending and judicial purchases all relate to the
same landscape, but no common governed
cross-claim record was identified in the systems
examined"l,

Table 1. Four payment and financing arrangements, four primary records

ARRANGEMENT

WHAT IS PAID FOR

Differentiated loan rate

RECORD CONSULTED

Parcel-level assessment

CLIMATE LOAN,

HUZHOU BANK Commercial bank
BRANCH
DEQING AND
YUHANG County
COMPENSATION, governments
SINCE 2018
DALI VILLAGE Buyers via the
BAMBOO CARBON county cooperative
JUDICIAL
ECOLOGICAL Liable parties
COMPENSATION

linked to twenty-one
assessment indicators

Water quality at the
boundary

Carbon revenue and base
rent to households

Carbon offsets in place of
restoration, 25,000 tonnes
to date

under DB3305/T 271-
2023: twenty-one
indicators

One measurement against
the agreed standard;

fifteen million yuan a year,
direction follows the result

Chain of transfer contracts
and a filed methodology

Carbon unit and
transaction record

Sources: [2:46,47.50],

CHINA'S TECHNICAL FOUNDATIONS FOR NATURE MARKETS | TECHNICAL PAPER
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The consortium'’s two indicator frameworks show
a related problem. One proposes five accounting
modules; the other organises 105 indicators
around pressure, state and value™"l. Both are
coherent for their intended purposes, but their
results are not directly comparable without
preserving provenance and documenting how

their methods and classifications relate. Neither
framework needs to be rewritten. Section 6.1
explains how a common evidence structure can
preserve both while making those relationships
explicit. Table 2 summarises the shared
conditions across the two landscapes.

Table 2. The two landscapes against the shared conditions

HUZHOU AND ANJI

DEMAND
AND PAYER

CLAIMS
COMPATIBLE WITH

LAND DESIGNATION :

WHO HAS
PERMISSION TO
USE THE LAND

EVIDENCE BASE

WHAT IS NEEDED

Public budgets: park
obligations, compensation,
function zone transfers

Stewardship and risk
reduction; in-kind
restoration where
occupation is approved

Three quarters state-owned;
corridors cross state and
collective tenure

Deep monitoring on
annual and biennial cycles;
accounting framework in
development

Authority or interest
required for each proposed
use on state-owned land;
distinction between public
compensation and market
claims

Prudential, commercial and compliance: bank
lending, carbon purchases and court-directed
purchases by liable parties

Performance delivery and risk reduction;
equivalence where land category permits

Layered village, household, cooperative and
platform interests under rights unbundling

Parcel valuation with field verification; indicators on
a credit cycle

Authority and rules for asserting an outcome
and, where an instrument is issued, for issuance,
registration, transfer and, where applicable, pledge

66

Carbon illustrates the difference. Its
standardised accounting units and registry

infrastructure allow issued units to be
recorded and traded. ,,

14
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The two landscapes reveal six distinct constraints between ecological evidence
and recurring nature credit-market activity. Four concern the conditions required
for a credible transaction; the remaining two concern whether evidence can be
used consistently across institutions and decisions. None can be resolved by
collecting more data alone.

Demand.

Financeability of

public payments.

Authority and
entitlement.

No general legal obligation currently creates recurring demand for
biodiversity or ecosystem condition as such. China’s carbon market and
market-allocation mechanisms for water-use and pollution-discharge rights
depend on regulatory rules that create or structure demand®'., Courts and
voluntary buyers can create episodic payments, while banks can reprice
financial exposure without purchasing an ecological outcome. A compliance
market therefore requires a continuing legal obligation. Other pathways can
produce recurring demand where a business has a direct contractual or
economic relationship with a landscape or ecological service. Repricing a
loan is not the same as paying for an ecological outcome. Section 3 sets out
what each pathway asks of the evidence.

Horizontal ecological-compensation and co-stewardship arrangements are
not confined to Deqing-Yuhang®®. Published reporting identifies several
recurring arrangements across the wider region, including annual payments
between counties, districts and villages for water-quality protection,
restoration and shared watershed management’s's2, This strengthens the
evidence that public ecological payment arrangements can recur across
jurisdictions. It does not, however, establish the legal character of the future
payment stream. The sources reviewed do not confirm whether future
payments are legally enforceable in advance, or whether any resulting
payment right can be assigned or pledged to a financier. Financeability must
therefore be assessed from the specific agreement and applicable legal
framework rather than inferred from payment recurrence alone. Section 6.4
sets out the authority questions this raises.

The legal issue is not an absence of rights. Chinese law already recognises
ownership, use and management interests in land and natural resources,
together with specific rights in areas such as carbon, water use and
pollution discharge. The unresolved question for broader ecological-
condition claims is use-specific: which interest or authorisation supports
receipt of payment, issuance of a nature credit, transfer or pledge of an
instrument, and enforcement where delivery or payment obligations are not
met? These functions need not attach to the same party or arise from the
same underlying interest. Article 693 provides a basis for recording natural-
resource interests but does not by itself answer those transaction-specific
guestions®.. Sections 4.1 and 6.4 take this up.

CHINA'S TECHNICAL FOUNDATIONS FOR NATURE MARKETS | TECHNICAL PAPER
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Authoritative
recording.

05

Interoperability.

06

Institutional
capability.

Responsibility  for

these constraints is

Existing Chinese systems perform different parts of the record-and-
transaction chain. Natural-resource registration records underlying
interests; carbon infrastructure records issued units and their lifecycle;
and local platforms and trading venues support transaction and settlement
functions. What the systems examined do not provide is a governed
cross-purpose evidence record linking a defined area, relevant interests,
ecological evidence and prior claims, together with registry functions where
broader transferable ecological instruments are issued. These are separate
institutional functions: the evidence record exists before issuance, the
registry becomes authoritative for an issued instrument, and the trading
venue supports exchange. Sections 6.1to 6.3 set out what each layer holds.

The records examined in the two landscapes, including the consortium’s
two indicator frameworks, were designed for different purposes. Ecological
condition has no natural common unit equivalent to the standardised
accounting unit used in carbon markets. The technical requirement is
therefore not a single metric, but retention of provenance, method and
classification together with explicit rules describing relationships between
systems. Without those rules, each user must interpret the evidence
independently before relying on information produced elsewhere. Sections
5.4 and 8.2 set out what this requires.

Capability is uneven rather than absent. Huzhou and Anji show that
ecological evidence can already enter credit and commercial decision
processes, while the Giant Panda National Park master plan identifies gaps
in grassroots monitoring capacity, equipment and baseline data64653],
Wider use will require banks, agencies and other users to incorporate
ecological evidence into existing operational processes, risk models and
decision rules. Section 7 sets out what a credit decision actually consumes.

questions addressed in sections 4 and 5 rather
than additional constraints.

distributed. Policy and regulation shape demand;
law and competent authorities determine
the authority required for particular uses; an
appointed institution must govern the evidence
record and any registry; standards bodies can
establish interoperability requirements; and
users must develop the capability to act on
the evidence. The architecture proposed here
directly addresses fragmentation of evidence
and can reduce information costs in financing
and authority decisions. It cannot create
demand, determine the legal or contractual
basis required for an intended use, create a
financeable future payment right or appoint
the institution responsible for authoritative
recording. Distributional consequences and
liability for reliance are related governance

There is nevertheless a reason to specify
the evidence architecture before a recurring
market exists. A common record can support
arrangements already in use, including public
compensation and financial risk assessment,
while reducing repeated work when the same
place is assessed for different purposes. The
proposal is not to impose one measurement
method. It is to specify what information must
accompany ecological evidence and how it is
recorded so that different users can interpret
it consistently. Figure 1 places these shared
functions within the sequence from the ground
to a payable claim. Section 3 examines how
payment arises and what each type of claim
requires from the evidence.

18
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From ground to claim
Seven stages from ecological assessment to enforcement and reporting

01 \ 03

Assess Monitor

baseline, boundary 4 condition, value

( N )
Shared evidence functions Where this paper sits
Carried once, read by every later stage Stages 4 to 7 are carried by financiers,
[ Spatial reference section 4} exchanges and issuers, and deper'1d entirely
on what stages 1to 3 produce. This paper

J examines the three shared functions beneath
those first stages: the conditions under which

[ The record, claims and registration section 6} an assessment, a record and a mopltored
value can carry a payment or a claim.

- J J

[ Evidence, verification and data handling section 5

Figure 1. From ground to claim. Stages 4 to 7 are performed by financiers, exchanges and issuers and depend on outputs
from the first three stages. Sections 4 to 6 examine the shared functions required beneath those later stages. The return path
represents the link from an issued instrument to the evidence and review supporting it.
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3.1 Payment pathways and claim types

Payment for ecological outcomes can arise through four pathways identified in the
companion policy paper: public results-based payment, compliance compensation,
value-chain payment and voluntary contribution. These pathways describe
why payment occurs. The claim types used in this paper describe what is being
asserted about the ecological outcome. The two classifications are related but do

not correspond one-to-one.

Where used, nature credits add an instrument
layer to these pathways rather than replacing
them. A public, compliance, value-chain or
voluntary arrangement may use an issued credit
where the governing rules permit it, while some
arrangements can operate without issuing a
unit. The ecological claim should therefore be
defined separately from the instrument used to
represent it.

Public results-based payment occurs where a
public body links payment to a defined ecological
result. The Deqing-Yuhang water-quality
arrangement is the clearest example examined
here. Park and county budgets also finance
ecological protection, but unless payment is
conditional on a measured result they remain
public funding rather than results-based payment.

Compliance compensation arises from a legal
obligation. Chinese law already provides
restoration duties, damage-compensation
procedures and specified payments. Those
obligations may be discharged only through the
forms permitted by the applicable law, permit,
agreement or judgment. Wider use of nature
credits would therefore require explicit rules
defining which obligations an eligible credit may
satisfy, how ecological matching is assessed,

when the underlying duty is discharged and who
remains responsible for maintaining the result.

Value-chain payment arises where a business
pays for an ecological outcome connected to
its sourcing or operations. Aquaculture, tea,
bamboo and tourism businesses can have such
relationships with particular landscapes. This is
different from value-chain reporting, which may
require ecological evidence without purchasing
an outcome. Voluntary contribution depends
on discretionary corporate, philanthropic
or individual commitments. Court-directed
purchases belong to the compliance pathway
because payment arises from legal liability!4”..

Finance is a supporting channel rather than a
separate payment pathway. A lender can use
ecological evidence in two different ways. It can
reprice an existing exposure because ecological
condition changes financial risk, without
purchasing an ecological outcome. Alternatively,
it can make a financial benefit, such as a margin
adjustment or disbursement, conditional on
delivery of an agreed ecological result. The
Huzhou climate loan contains elements of both:
its indicators inform credit assessment, while the
differentiated interest rate creates a performance-
linked incentivel249l,

Across these pathways, four claim types are relevant:

» Equivalence asserts that an ecological gain satisfies or compensates for a specified loss elsewhere. If
the outcome fails, the underlying obligation remains unmet. The evidence must therefore establish the
relevant baseline, any ecological additionality required by the applicable rules, the requisite duration or
permanence and rules for exclusive use or retirement.

» Performance delivery asserts that a defined service or outcome was delivered under agreed terms. The
evidence must show what was delivered, over what period and against which contractual criteria.

» Risk reduction asserts that ecological condition changes a quantified financial or operational exposure.
The evidence must establish the relevant condition or threshold, the period for which the assessment
remains valid and the trigger for reassessment or withdrawal.

» Stewardship asserts that ecological condition has been maintained to an agreed level. The evidence
must show continuing condition or performance over the relevant period; failure may result in funding
being withheld or not renewed.
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A single landscape makes the distinctions clearer.
Consider a high-condition forest under pressure
from development or mining. A stewardship claim
may concern maintenance of the forest's condition
as an ecological stock; a risk-reduction claim may
rely on that condition where it moderates erosion,
flooding or another operational exposure; a
performance-delivery claim may relate to services
generated over time; and, where the rules
permit, an equivalence claim may use a defined
restoration or avoided-loss outcome to address
a specified loss elsewhere. The same landscape
can therefore support different claims without
making the underlying stock, the services it
generates or the instruments representing them
interchangeable.

Whether those claims go beyond what would
otherwise have occurred is a separate question.
Ecologically, the test is whether the forest is in
better condition than it would have been without
the intervention, for example because protection
prevented loss from likely development or mining.
Financially, the issue is whether the transaction
introduced funding that would not otherwise have
beenavailable. Atthe level ofimpact, the questionis
whether the specific buyer, investor or intervention
materially changed the outcome. Maintenance
can therefore be genuine performance even
where it does not satisfy all three tests. Any credit
methodology should state explicitly which test is
relevant to the claim it supports.

Figure 2 sets the payment pathways and financial channel against the four claim types.

What each pathway asks of the evidence

Equivalence

baseline, additionality,
permanence, retirement  within a defined window

Risk reduction

threshold attested,
validity and withdrawal

Performance

delivery against terms

Stewardship

condition held,
funds applied

Public results-based payment
a public buyer purchases a delivered result

O

=7

Compliance compensation
statutory or permit-based residual duty

Value chain

dependence a buyer can trace, in sourcing
or operations

Voluntary contribution
corporate goal, philanthropy, public commitment

Finance, in two roles

repricing an exposure buys no outcome; a rate
conditional on a measured result does

O

@) o

Common evidence core, required by every claim: which place, produced by which method at which version, when, traceable to what.

@ The claim this pathway characteristically asserts
QO Aclaim it can assert where law, land category or contract permits

O A public body delivers the work while the duty, and therefore the claim, stays with the holder

Figure 2. Four payment pathways and four claim types over one common evidence core. Nature credits can represent
eligible outcomes within these pathways; finance appears twice because repricing an exposure and contracting on a

measured result are different financial uses of ecological evidence.
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3.2 Assessment scope and purpose

All four claim types require a common evidence
core: the place assessed, the method used,
the date of assessment and the source of the
evidence. The spatial scope then depends on the
decision being supported. A loan may assess the
borrower’s parcels, a compensation arrangement
a watershed, and a restoration project its site
together with an affected area.

Huzhou's standard allows the assessment area
to comprise the approved project boundary, the
project plus an affected watershed or buffer, or

disconnected areas linked by an ecological or
economic process, while valuation proceeds
parcel by parcel within that scopel?. The
assessment boundary therefore follows the
purpose of the decision, while the measurement
units and methods used within it must remain
explicit. Comparability does not require different
assessment boundaries to coincide; it requires
users to know how each value was produced and
whether values from different methods or spatial
scales can legitimately be compared.

3.3 Land designation and permitted claims

Ecological evidence can show what exists, what
has changed and, where the method permits,
what would otherwise have occurred. It does not
determine whether one ecological outcome may
be used to satisfy a loss or obligation elsewhere.
That is a legal and market-design question.

Equivalence makes this distinction explicit.
It asserts that an outcome in one place can
satisfy a specified loss in another, but that
substitution is valid only where the governing
rules permit it and define the conditions under
which the two may be treated as equivalent.
Australia's reformed Environment Protection
and Biodiversity Conservation Act framework
provides a clear example. Under the 2026
National Environmental Standards, once the new
approval tests commence, proponents must first
apply the mitigation hierarchy. Where residual
significant impacts are permitted to proceed,
compensation must satisfy the statutory net-gain
test; offset activities must provide a like-for-like
result, deliver a measurable improvement relative
to the relevant baseline and provide a benefit
that would not otherwise have occurred®. The
evidence demonstrates whether those conditions
are met. The regulatory framework determines
whether substitution is allowed and what counts
as an acceptable substitute.

China approaches the same question through
a different institutional structure. Within the
Ecological Conservation Redline, regulation
defines which activities may occur, including

specified forms of research, traditional livelihood,
forestry, tourism, infrastructure and restoration!*5.,
These controls determine what may be done
on the land, but they do not themselves create
a transferable instrument through which an
ecological obligation can be discharged.

Wetland protection illustrates the distinction.
Approved occupation can give rise to statutory
restoration or compensation requirements under
the applicable rules™. The existence of that
obligation does not by itself create a general
right to satisfy it by purchasing a nature credit.
If credits were to be used for that purpose, the
governing framework would need to specify
which outcomes qualify, how ecological matching
is determined, how the obligation is discharged
and who remains responsible if the required
result is not delivered.

Tenure raises a separate question. Three quarters
of Giant Panda National Park is state-owned,
with one quarter under collective ownership'®.
Within traditional-use areas, collective land
and forest interests may be managed through
leases, exchanges or conservation agreements
subject to applicable consent and compensation
requirements?”.. Those arrangements identify
relevant interests in the land and resources, but
they do not answer every question associated
with a market claim. The authority required to
receive payment, issue or transfer an instrument,
pledge it or use it to satisfy an obligation depends
on the proposed transaction. Section 4 examines
those use-specific requirements.
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4.1 Existing rights and authority for use

Land designation affects which claims may be permitted. A separate question is
what authority or interest a party needs for the intended use. Existing ownership,
contract, use and management rights are relevant, but they do not answer every
question involved in receiving payment, issuing an instrument, transferring or
pledging it, or enforcing obligations on non-delivery or default.

Rural tenure arrangements can involve several
parties because ownership, contract and
management rights may be separated. In Dali
Village, households retain contract rights while
unified management of the bamboo forest is
transferred to the village cooperative. Wider
cooperative and platform arrangements support
procurement and trading of the carbon!*’l. An
evidence record should therefore identify the
underlying ownership, use and management
interests; the party authorised to assert the
outcome or receive payment; the legal or
contractual basis for that authority; relevant
consents; and any conditions on transfer, pledge
or enforcement. Recording those matters does
not determine their legal effect.

66

Giant Panda National Park raises the same
issue across state and collective land. Provincial
authorities administer state-owned natural
resources, while collective interests may enter
unified management through arrangements
requiring the consent of relevant rights holders!®.,
Article 693 identifies unified natural-resource
rights registration as the system for recording
natural-resource interests®. The evidence record
can reference those interests and preserve the
relevant chain of consent, including who granted
it, the area and period covered and applicable
conditions. Whether those interests are sufficient
for a particular nature-credit use remains a
separate legal or administrative determination.

Recording rights and interests does
not determine their legal effect.99
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4.2 Multiple boundary systems

The record must also identify the spatial area
to which rights, evidence and claims apply.
The same ground may be described by several
boundary systems, each established for a
different purpose. In Yingjing County, Ecological
Conservation Redline boundaries determine
where specific protection controls apply; the
national land survey provides the land-use
survey base; national park zoning distinguishes
core protection and general control areas; and
administrative boundaries define units used for
purposes including ecosystem accounting and
fiscal compensation!“68"®l Transaction-specific
boundaries, such as the watershed used for
the Deqing-Yuhang payment, may add another
spatial frame.

These boundaries can overlap without being
interchangeable. Forty-seven per cent of Yingjing
County lies within the national park, while the

county also functions as an administrative and
accounting unit and forms part of ecological
corridors that cross county boundaries®®,
Different users may therefore refer to different
spatial definitions when assessing the same
location.

The evidence record should preserve these
references rather than replace them with a new
common map. Each boundary reference should
identify its custodian, edition or version, effective
period and purpose. This allows a lender, public
authority or park manager to apply the spatial
framework relevant to its own decision while
referring to the same underlying area and
evidence. The field records examined did not
consistently contain all four elements. Figure 3
illustrates the overlap, and Table 3 identifies the
function of each boundary system.

The ground the
evidence covers

Yingjing County, Ya'an. Extents are schematic and not to scale.

One evidence record

against the extent the evidence
actually describes.

Read through four
boundary systems

—  Administrative Area

National Park Zoning

------- Core Protection Area

= = = Ecological Conservation
Redline

Third National Land Survey

Each frame is authoritative for its
own mandate and for nothing else.
Table 3 sets out what each governs.

Figure 3. One location described by four boundary systems. The evidence record preserves the relevant
spatial references so that each institution can apply the boundary system required for its decision.
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Table 3. Four boundary systems and what each one governs

BOUNDARY SYSTEM

AUTHORITATIVE FOR

ECOLOGICAL where specified protection
CONSERVATION and land-use controls
REDLINE apply

land-use classification and
the national survey base

THIRD NATIONAL
LAND SURVEY

core protection and
general control areas

NATIONAL PARK
ZONING

the scope of ecosystem
ADMINISTRATIVE product accounting and

AREA fiscal compensation

APPLICATION IN YINGJING COUNTY

the part of the county inside the line, where
permitted activity is a defined list!4®!

land-use and spatial survey coverage across the
county®

836.51 square kilometres, forty-seven per cent of
the county, split 330.33 core and 506.18 general
control™

the county as a single accounting and compensation
unittem

4.3 Boundary change over time

Spatial references also need to remain traceable
when boundaries change. Parcels may split or
merge, surveys may be revised and administrative
boundaries may change while ecological
obligations, compensation arrangements or loan
conditions remain in force. A long-term obligation

4.4 What remains to be agreed

The issue identified here is not the absence of
a national spatial base. Ecological Conservation
Redline boundaries, national land survey data,
natural-resource rights registration, forest
records and national park zoning already provide
extensive spatial coverage, while local platforms
such as Anji's integrate many of these data
layers!453],

What remains is agreement on how different
institutions use those sources together. Three
matters need to be specified:

can only be tested against its original spatial
scope if earlier boundary versions are preserved
and linked to their successors. An obligation
recorded against a parcel in 2026, for example,
should remain traceable if that parcel is divided
in 2031.

o which spatial source is authoritative for each
type of decision;

o how differences or overlaps between boundary
systems are handled where more than one
applies to the same decision; and

* how the custodian, version, effective period
and permitted use of each spatial reference are
recorded.

These requirements concern governance of
existing spatial information. They do not require a
new national survey or a replacement map.
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5.1 Accountability for monitoring evidence

Evidence can support decisions beyond the institution that produced it only if
responsibility forits productionis clear. China's Ecological Environment Code assigns
responsibility for the authenticity, accuracy and completeness of monitoring data
to monitoring institutions and monitored entities, prohibits falsification, extends
monitoring to ecosystems and biodiversity, and requires information-sharing
mechanisms across levels of government.

The monitoring regulations add quality-
management requirements and legal liability'??!.
These provisions establish accountability for the
source data.

5.2 Provenance and interpretation

Provenance records how a value was produced.
Direct measurement, modelling and transfer from
another location can all produce valid evidence,
but they do not provide the same basis for
interpretation. Gross ecosystem product totals
use modelled relationships at county scale;
Huzhou's parcel values draw on high-resolution
imagery checked in the field; and Ya'an's habitat
suitability is modelled while its camera counts
are direct observations!?8. Each value should
therefore retain its method, version, source and
spatial resolution.

Transferred values require the same transparency.
A value or benefit function developed for one place

They do not establish how a value was produced,
whether it can be compared with other evidence,
or what review has been applied. Those
requirements are considered below.

may be applied elsewhere only where the basis
for transfer is stated and justified. The original
source and the assumptions supporting the
transfer should remain attached to the resulting
value.

Comparison over time introduces a different
question. Direction of change can be established
from observations produced on a consistent
basis; whether that change is favourable
depends on the purpose of the assessment.
The record should preserve the observation
separately from that judgement so different
users can interpret the same evidence without
altering the underlying value.

5.3 Technology-neutral evidence requirements

China's Fifteenth Five-Year Plan framework
continues to emphasise ecological monitoring
Capacity[25,26,28].

As monitoring methods and technologies evolve,
the importance of recording provenance, method,
version and uncertainty increases rather than
diminishes.

66

The evidence requirements should therefore
specify what must accompany a result instead
of prescribing the technology used to produce
it. A modelled result, for example, should
identify the method and version that generated
it. This allows methods and technologies to
change while preserving traceability and the
information needed to assess comparability.

Direct measurement, modelling and transfer
from another location can all produce valid
evidence, but they do not provide the same

basis for interpretation. ,,
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5.4 Aggregation and comparability

Evidence can be reused at another spatial scale
only where the method permits it. Some measures
can be combined across areas, while composite
or calibrated indices may depend on the spatial
extent for which they were developed. Huzhou
addresses this distinction by calculating parcel
values directly instead of allocating each parcel
a share of the county total?. Whether a value can
be aggregated or transferred to another scale
therefore depends on its method, provenance
and uncertainty33,

Comparison between classification systems
presents a related problem.

5.5 Matching review to the claim

Evidence also requires a form of review
appropriate to its use. Internal quality control,
assurance, verification, validation and agreed-
upon procedures serve different purposes and
should not be treated as levels on a single scale.
The appropriate approach depends on the claim,
the decision that relies on it and the consequence
if the information is materially wrong.

Who performs the work is a separate
distinction. First-party review is undertaken by
the organisation that produced the evidence;
second-party review by a party with an interest
in its use or outcome; and independent third-
party review by a practitioner or body separate
from its preparation. These categories describe
the reviewer’s relationship to the evidence, not
the depth of the work or the type of conclusion
provided.

Assurance is a defined engagement in which an
independent practitioner obtains evidence and
expresses a conclusion against specified criteria.
China’'s Sustainability Information Assurance
Services Standard No. 6101 distinguishes
reasonable and limited assurance, with different
levels of engagement risk, evidence and forms
of conclusion®!, The appropriate level depends
on the significance and intended use of the
information.

Verification and validation answer different
questions. ISO/IEC 17029 distinguishes

Provincial gross ecosystem product and
ecological product value standards can reflect
local conditions that a national standard cannot
represent at the same level of detail®9]
Comparability does not require those
classifications to be replaced by a single system.
The original classification should be retained,
with any mapping to another system recorded
alongside it. The mapping should identify who
established it, the versions connected, the type
of correspondence and the confidence assigned
to the match. Replacing the original classification
with the mapped classification would remove
information needed for later interpretation.

verification of claims about events or results
that have already occurred from validation
of claims concerning intended future use or
projected outcomes®38l |n a nature-market
context, verifying that an ecological outcome
occurred is therefore different from validating
a baseline, counterfactual or methodology
used to predict what would otherwise have
happened. Agreed-upon procedures provide a
further option where specified procedures are
performed and the resulting factual findings are
reported without an assurance conclusion®,

The intensity of review should follow the
consequence of the claim. Routine monitoring may
rely on documented quality controls, automated
checks and targeted sampling. Independent
scrutiny becomes more important when a
method is approved, a baseline or counterfactual
is established, an instrument is issued, a material
claim changes, or a reversal or corrective
action occurs. Claims used to discharge a legal
obligation or support issuance will generally
justify stronger review than information used only
for internal management?3!,

Chinese practice already separates some of these
roles. Statutory liability applies to organisations
producing monitoring data®?®; the Sichuan
exchange distinguishes its data, platform, trading
and settlement functions from independent
verification of ecological outcomes!; and in
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Anji the forestry bureau monitors and regulates
while the platform company trades!"l. Separating
evidence production, review, issuance,
registration and trading reduces the potential for
conflicts ofinterest. Technicalintegrity is separate
from substantive review. Tamper evidence, for

5.6 Timeliness, consent and access

An assurance or verification conclusion does
not make evidence suitable for every decision.
Reliancealsodependsonrelevance, provenance,
uncertainty, timeliness and whether the
proposed use is consistent with the conditions
under which the evidence was collected.

Timeliness matters because ecological and
financial decisions operate on different cycles.
Ecological condition may be assessed annually
or biennially while lending decisions occur
more frequently. Operational indicators can
support faster decisions where they are clearly
distinguished from direct measures of ecological
condition. The Huzhou climate loan uses such
indicators within its credit process!24¢,

Purpose and lawful basis determine whether
personal information may be reused for another
purpose.

example through a cryptographic hash, can show
that a record has not changed since creation,
but not whether the original information was
accurate, the method appropriate or the resulting
claim valid.

Permission or consent obtained for one
arrangement does not automatically extend to
materially different processing. A relying party
therefore needs to know the purpose for which
personal information was collected, the lawful
basis for its use and whether the proposed use
falls within those terms!4.,

Access controls must also address what users
can infer by combining permitted results. Some
ecological, geospatial and operational data
may be subject to access, security or cross-
border restrictions under applicable Chinese
data-governance rules!?”). Separate authorised
queries can reveal information that neither query
discloses alone. Controls may therefore need
to consider combinations of queries as well as
user identity, using measures such as minimum
aggregation thresholds, limits on overlapping
queries and records of previous requests.
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6.1 The evidence record

An evidence record is the common information layer for a defined area of ground. It
exists independently of any financial or market instrument and brings together the
spatial identity of the area, relevant rights and interests, ecological values and their
provenance, applicable consents and access conditions and claims subsequently

made against it.

The same underlying record can therefore
support different decisions, including public
payments, lending, reporting and market
transactions, without requiring each use to
create its own account of the ground. For each
ecological value, the record preserves the unit,
spatial extent, method and version, producer,
date, uncertainty and status. Corrections or
later assessments are added without removing
earlier versions so that a user can establish
what evidence was available when a decision
was made. Where different methods produce
different values for the same attribute, both
remain with their provenance attached. The
common structure makes the differences visible
rather than requiring the methods to produce the
same result.

China already has operating systems that
demonstrate part of this function. The Institute
of Public and Environmental Affairs (IPE)
biodiversity and eco-function zoning tools
assemble publicly available spatial information,
including Ecological Conservation Redline,
“Three Lines and One List", nature reserves,

6.2 Claims and exclusivity

The record must also identify claims already
associated with the area. Instrument form and
claim type should remain separate. A nature credit
is a unit representing an ecological outcome
under defined rules®27: the claim identifies what
is actually being asserted about that outcome.
The same broad instrument category may
therefore represent different claim types, while
some claims can be made and paid for without
issuing a credit.

For each claim, the record should identify the
claim type, ecological attributes affected, spatial
area, applicable period and whether the claim

ecological function zoning and national parks,
to support biodiversity and supply-chain
risk screening by enterprises and financial
institutions. The approach has also been
recognised within the Taskforce on Nature-
related Financial Disclosures (TNFD) catalogue
of assessment toolsi®*!, It is not the evidence
record proposed here because it does not
establish a project-level chain connecting rights,
consent, ecological evidence and claims. The
significance here is that Chinese environmental
and spatial data are already being combined for
decisions beyond the agencies that originally
produced them.

Rights and interests also form part of the record.
Parties whose interests may be affected should
be able to identify the information recorded about
those interests and, where appropriate, dispute it.
The record does not determine legal authority or
entitlement, select between competing methods,
decide whether an outcome is favourable or set
a price. It preserves the evidence and its context
so that the institution responsible for a particular
decision can apply its own criteria.

is recorded with an external authority or only
between the parties.

Claims do not automatically extend to every
ecological attribute of a place. A carbon claim over
the Dali Village bamboo, for example, does not
by itself claim its water or habitat attributes. The
record should also preserve the spatial version
and time period against which a claim was made.
If a parcel is later divided, or an issuance period
ends while a retention obligation continues, the
original claim and continuing obligation should
remain traceable.
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Preventing overlap requires three different controls.

1. Unit uniqueness. Any issued unit requires a unique identity and should not be duplicated or reused
after retirement. This is principally a registry function.

2. Outcome exclusivity. Where an ecological outcome is used to satisfy a defined equivalence claim,
the same outcome should not support another incompatible equivalence claim unless the applicable
rules permit it. Whether it may also contribute to a public target is a separate regulatory and accounting
question. Article 6 of the Paris Agreement provides an analogous approach to incompatible claims
over the same mitigation outcome!™!.,

3. Contracted-flow exclusivity. A service or outcome contracted to one counterparty for a defined purpose
and period cannot also be promised to another on the same terms for that period. This is double selling
of the contracted flow, which a registry designed only to prevent duplicate unit issuance may not detect.

These controls relate to, but are not the same as, the stock-and-flow distinction. Equivalence can commit
an ecological outcome to a specified use, while performance delivery can commit a service flow for a
defined period. Risk-reduction and stewardship claims generally rely on continuing ecological condition
without making the underlying condition unavailable to every other user. Different claims can therefore
coexist over the same ground where they concern compatible attributes, rights and purposes.

Table 4. Claim types and exclusivity requirements

OUTCOME
ASSERTS ON FAILURE OR FLOW EVIDENCE EMPHASIS

COMMITTED

Baseline; ecological

Underlying additionality
A specified loss is obligation Zg;;n?#;fjotrge \r/éhiri(ree?galrrai?c;n
EQUIVALENCE compensated by or claim h i g i
an outcome here remains s spec led or permanence,
unmet equivalence use substitution rules;
retirement where a unit
is issued.
T A defined service Contractual ggj{;%ﬂgg:ﬁg Delivery against agreed
DELIVERY or Qutcome was remedy for the defined terms within the defined
delivered period period
Ecological Condition or
condition reduces Repricing or No threshold, validity
RISKREDUCTION a quantified withdrawal period and trigger for
exposure reassessment
Ecological Funding

condition is Condition maintained

STEWARDSHIP maintained to an withheld or No over the relevant period
not renewed
agreed level
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Where claims or obligations overlap, the record
makes the relationship visible but does not
determine priority. A retention requirement
attached to a carbon arrangement may, for
example, conflict with a later harvest cyclel.
Whether the two are compatible, and which
prevails if they are not, remains a matter for the
applicable contracts, regulation or legal authority.

Evidence depth also constrains the claims that
can be supported. A reference-only record

COUNTERFACTUAL

BEHAVIOURAL SERIES

CONDITION ONLY

| 1©©©

REFERENCE ONLY

identifies an area and its classification; condition
evidence adds ecological state at a point in time;
behavioural evidence records management
activity; and counterfactual evidence estimates
what would otherwise have occurred. Greater
evidence depth does not automatically authorise
a particular claim, but some claims require
more than others. Figure 4 illustrates those
relationships. Areas for which evidence exists but
no claim has been made should not be interpreted
as an inventory of assets available for sale.

Equivalence

Performance

Risk reduction

Stewardship

No claim made

Figure 4. Recorded area by evidence depth and by the claim made against it. The residual is ground for
which evidence has been recorded but no claim has been made. Proportions are illustrative.

CHINA'S TECHNICAL FOUNDATIONS FOR NATURE MARKETS | TECHNICAL PAPER

35



6.3 From evidence to nature credit: registry and trading functions

Credit issuance is an additional layer above
the evidence record, not a substitute for it. The
evidence record substantiates the ecological
outcome and relevant interests; the applicable
legal or contractual rules determine who may
issue and use the credit; and the registry records
the credit once a valid basis for issuance exists.

Where a nature credit or other transferable market
instrument is issued, an authoritative registry is
required. It provides the traceable record of the
instrument’s unique identity, account position,
status, transfer and retirement while maintaining
the link to the evidence supporting issuance.
A trading venue performs a separate function
by enabling eligible instruments to be offered,
matched, traded and settled. Bilateral service
contracts, public results-based payments and
financing decisions can use the evidence record
without requiring credit issuance or a registry.

China's  carbon infrastructure already
demonstrates this separation. Sichuan's exchange
performs trading, account, funds, settlement and
witnessing functions, while its own description
places the definitive record of holdings in a
separate registry linked to the trading account!.

EVIDENCE RECORD

1 common
record

connects ecological evidence,
rights, consents and claims to a
defined area of ground.

CLAIM PROTECTION

controls

protect against overlap:
unit uniqueness, outcome
exclusivity and contracted-
flow exclusivity.

Where a unit is used to discharge an obligation,
both the registry and the applicable regulatory
rules are required.

Existing trading infrastructure may therefore
reduce the need to construct a new trading venue
for future instruments. The larger gap is within the
supporting layers: a governed evidence record,
an authoritative registry where issuance occurs,
and a durable link between the instrument and
the evidence and review supporting it. In the
systems examined, that evidentiary link is often
maintained through document references rather
than structured information associated with the
instrument. This can make later due diligence
more difficult where methods, evidence or review
status have changed.

Changes to either the evidence record or
registry also require governance. Corrections
should remain traceable, and a party with an
interest in a claim should not be able to alter the
authoritative history of that claim unilaterally.
Table 5 separates the evidence-record, registry
and trading functions and identifies which
elements already exist.

MARKET STRUCTURE

3 distinct
layers

authoritative registry and
trading functions.
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Table 5. Current functions and gaps by layer

Registry and trading rows drawn from the exchange's own written description of its architecture™.

FUNCTION

Spatial identity with
custodian, version and
effective period

EVIDENCE RECORD

Ecological value with
method, version,
provenance, uncertainty
and status

EVIDENCE RECORD

Claims by attribute, area,

EVIDENCE RECORD period and status

Issuance and unique

REGISTRY identity

Account position, transfer

REGISTRY and lifecycle to retirement

Link from issued
instrument to supporting
evidence and review

REGISTRY

Trading accounts, funds

TRADING and settlement

Trading, transfer

TRADING instructions and witnessing

CURRENT POSITION IN CHINA

Extensive national spatial sources exist; no common
governed cross-purpose evidence record identified

Information exists across monitoring, accounting and
project systems; no common governed structure
identified

Recorded within individual schemes or contracts
where applicable; no common cross-claim record
identified

Established for carbon; no equivalent registry
identified for broader ecological-condition
instruments

Established for carbon; no equivalent broader
ecological-condition registry identified

Partial in systems examined; often maintained
through document references

Existing exchange and banking infrastructure;
applicability depends on the instrument and
governing rules

Existing exchange capability; use for additional
instruments would require the applicable rules and
approvals

6.4 Authority before issuance

Neither the evidence record nor the registry
determines whether a party is authorised to
issue, receive or transfer a nature credit. Before
issuance, the relevant legal or contractual
basis must be established for the intended
use. That inquiry is use-specific: authority to
manage land or receive a payment does not
necessarily answer whether an instrument may
be transferred, pledged or used to discharge
an obligation. Existing ownership, use and
management interests and relevant consents are
therefore inputs to the determination rather than
substitutes for it.

This distinction is particularly important on
state-owned core-protection land. The evidence
record can identify the relevant ownership,
management authority, consents and intended

use and can show which questions remain
unresolved. It does not decide whether a party
may issue, transfer or pledge a credit; that
conclusion belongs to the competent legal or
administrative authority.

Funding source can create a related issue.
Publicly financed restoration may overlap with
later ecological claims or issued units. These
uses are not necessarily incompatible, but their
compatibility depends on the applicable rules.
The record should therefore distinguish the
funding source, any right or unit created and
the ecological outcome to which each relates.
The carbon, lending and judicial arrangements
associated with Xiazhu Lake illustrate why these
relationships need to be visible togethert849.,

CHINA'S TECHNICAL FOUNDATIONS FOR NATURE MARKETS | TECHNICAL PAPER

37



O/

Accounting,
reporting anc
Inancial re

: = S N

=



}

77 i |

A

Ecological evidence can support ecosystem accounting, financial reporting and
financial decisions, but these uses are not equivalent. Ecosystem accounting
organises ecosystem extent, condition and service flows against spatial units, and
China’s gross ecosystem product programme follows a related logic!®"!,

Project-level evidence can contribute to broader
accounts where the method permits aggregation,
but a project boundary and an administrative
boundary remain different accounting units.
Spatial scope must therefore remain explicit when
results are combined. An ecosystem account can
describe condition, services or value without
identifying a payer, creating a claim or allocating
a right.

The stock-and-flow distinction is important
here because ecosystem accounting treats the
ecosystem asset and the services it generates
separately!”. The ecosystem is a stock
described by its extent and condition, while many
ecosystem services are flows realised over time.
Payment for a delivered service can therefore
generate revenue without creating a separately
recognisable asset in the ecological stock that
produced it.

Financial reporting asks a different question:
whether an entity controls a qualifying resource
or right that meets the applicable recognition and
measurement requirements. Existing ownership,
use or management rights over land and natural
resources may support recognition in their own
right, but they do not automatically create a
separate asset based on ecological condition
or improvement. A separate legal or contractual
right associated with ecological condition
may support financial recognition if it meets
the applicable recognition and measurement
requirements; accounting treatment follows from

66

the right and does not create it. This distinction is
particularly relevant to China's natural-resource
balance-sheet work and state-owned protected
areas. Recognition of the underlying land or
natural resource is not the same as recognition
of a separate asset associated with its
ecological condition. Related arrangements may
nevertheless give rise to revenue, costs, liabilities,
receivables or other recognised items!??.,

Disclosure creates another use for the same
evidence. Reporting requirements can require
an organisation to identify nature-related
dependencies, impacts or risks without creating a
buyer for an ecological outcome. The International
Sustainability Standards Board (ISSB) is also
developing a proposed International Financial
Reporting Standards (IFRS) Sustainability Practice
Statement on nature-related disclosures, with an
exposure draft planned for October 20261,

Reporting can still influence investment and
capital allocation, while a lender may go further
by incorporating ecological condition directly into
a credit decision. In Huzhou, ecological evidence
affects financial risk assessment and pricing even
though the bank does not purchase the ecological
outcome itselfl>#¢l, Improved ecological evidence
can therefore support financing decisions
before ecological condition is represented by a
separately financeable right or asset. Demand for
that evidence should still be distinguished from
demand for an ecological claim or instrument.

Improved ecological evidence can therefore
support financing decisions before ecological
condition is represented by a separately

financeable right or asset. ’ ’
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8.1 Cross-border use of ecological evidence

Most payment arrangements examined in this paper are governed and recorded
within China. Cross-border use arises when ecological evidence produced under
Chinese systems is needed by a foreign lender, importer, investor or company with

operations or suppliers in China.

An operating Chinese example already exists.
IPE's published eco-function zoning work,
reflected in its Bio-Risk Scan, combines
publicly available spatial information including
the “Three Lines and One List", biodiversity
conservation areas, national nature reserves,
ecological function zoning and national parks
to support biodiversity and supply-chain
risk screening by enterprises and financial
institutions®®*#1. |PE's CITI framework similarly
uses public environmental information to assess
how Chinese and multinational brands manage
environmental risks across their supply chains in
Chinal*. These systems do not create ecological
claims or market instruments. They show that
Chinese environmental data can already support
location-specific decisions beyond the agencies
that produced it.

The same requirement is becoming more
important internationally. TNFD guidance
asks organisations to assess nature-related
dependencies, impacts, risks and opportunities
across value chains, while the Science Based
Targets Network (SBTN) requires companies

8.2 Requirements for interoperability

Cross-border use does not require Chinese
evidence to be converted into a foreign
classification or moved into a single international
system. It requires enough common structure for
another authorised user to understand what was
measured, where it applies, how it was produced,
which classification was used and what review
has been applied.

Interoperability therefore requires agreement
on four matters: the information a record
must contain; a common way to represent it;
a process for testing whether participating
systems conform to the agreed structure; and a
process for maintaining mappings and versions
as methods and classifications change. Methods,

using its framework to map operating and
sourcing locations and assess pressures and
the state of nature at those locations 243, The
EU Deforestation Regulation imposes a different,
legal requirement: covered commodities must
be linked to geolocated production plots and
supported by due-diligence evidencel®?. These
frameworks have different purposes, but each
increases demand for evidence linked to a
specific place. IPE's Bio-Risk Scan is already
included in the TNFD tools catalogue for locating
interfaces with nature and evaluating priority
dependencies and impacts.

This is demand for evidence, not necessarily
demand for an ecological outcome. Where
location-specific assessment identifies a
material dependency, impact, risk, target
or compliance requirement, a nature-credit
purchase or another market mechanism may
provide one route for financing action where a
clear payer, relevant authority and measurable
outcome can be established. It does not replace
the underlying reporting, target-setting or
regulatory requirement.

thresholds and technologies can remain with the
institutions responsible for them. The original
Chinese classification should remain attached
to the evidence, with any mapping recorded
alongside it rather than replacing it.

Fungibility is separate. Ecological outcomes
are not inherently interchangeable across
jurisdictions because their significance depends
on place, ecosystem type, time and community
context. A market may establish rules under
which units are treated as equivalent for a defined
purpose, but that is a market-design decision.
Interoperability only requires records produced
under different systems to be interpretable and
assessable across them.
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8.3 Cross-border reliance

An external user needs to know the responsible
institution, method and version, date, spatial
extent, uncertainty and review status. China
already provides an accountability base through
statutory responsibility for monitoring data and, in
the systems examined, some separation between
evidence production, verification, registration
and trading!®423],

Cross-border reliance does not require
unrestricted access to source data. The record
can disclose enough information to assess
provenance and review while source data remain

within Chinese systems and subject to applicable
data-governance rules®*?!, This preserves
domestic custody without requiring an external
user to rely solely on the organisation that
produced the result.

A record can show how a value was produced
and what has been checked; it cannot determine
whether the observed condition or change is
ecologically desirable. That judgement depends
on local ecological context and the purpose of
the decision.

8.4 China's existing capability and lessons from other markets

China already has many of the systems needed
to support interoperability: national monitoring,
natural-resource rights registration, ecosystem
accounting, carbon-market infrastructure
and corporate screening tools such as those
developed by [IPE[R3233¢-41  |nternational
alignment therefore does not require these
systems to be replaced. Domestic records and
classifications can remain authoritative while
their meaning is made interpretable to authorised
users elsewhere.

Experience in other jurisdictions supports three
further conclusions. England and Colombia show
why an authoritative registry is needed once
recognised biodiversity or habitat units are issued:
the registry records what has been created,
allocated or used??2, Australia shows that market
infrastructure can exist before sufficient demand
develops; its Nature Repair Market established
registration and project requirements before a
compliance buyer existed!?°,

66

United States wetland and stream mitigation
banking shows the converse: a continuing
regulatory obligation, recognised units and
established infrastructure can support recurring
transactions and attract institutional capitalf®*.

The lesson is not that China should reproduce any
of these systems. Measurement, authoritative
recording, interoperability and demand perform
different functions. China already has substantial
capability in monitoring, rights registration,
accounting, corporate screening and trading,
while nature credits and other broader
ecological instruments still require confirmation
of the authority needed for the intended use, an
authoritative registry where issuance occurs and
a durable basis for payment. The technical task
is to connect existing Chinese systems without
displacing the classifications, institutions and
data-governance arrangements from which
their authority derives.

Transparency does not require

transferability. § 9

42
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China already has many of the technical and institutional components that nature
credit markets could use: ecological monitoring with statutory data responsibilities,
natural-resource rights registration, ecosystem accounting, carbon registry and
trading infrastructure and cooperative structures capable of distributing revenue

to land managers!3'42347],

The central challenge is therefore not to create a
new system from the beginning, but to connect
existing capabilities to credible ecological claims
and, where appropriate, nature credits.

The six constraints identified in this paper resolve
into a sequence of decisions. A transaction first
requires a durable basis for payment. It then
requires a legally or contractually credible basis
for the specific actions involved, including who
may assert the outcome and receive payment
and, where relevant, issue, transfer or pledge
an instrument. The evidence supporting the
claim must be governed so that its location,
provenance, relevant interests, review status
and previous claims can be established. Where
a nature credit or other transferable market
instrument is issued, a registry must then
provide the authoritative record of its identity
and lifecycle. Interoperability and institutional
capability determine whether this sequence can
operate across systems and at scale.

These functions should remain distinct.
Better measurement cannot create demand or
determine legal authority. Existing ownership,
use and management interests do not
automatically establish authority for every
proposed transaction. The evidence record can
preserve the information needed to determine
and assess a claim but cannot make that legal
determination itself. A registry can administer
an issued instrument but cannot create
the authority on which issuance depends.
Keeping these functions separate is a condition
of credible market design rather than an
obstacle to it.

The companion policy paper proposes two pilot
entry points: eligible outcomes from existing
conservation activity and company dependence
on ecosystem services!l. From a technical
perspective, both can test the same ground-to-

claim sequence, but they need not use the same
claim, evidence threshold or permitted use.

A pilot should therefore test buyer commitment,
authority, measurement and review, issuance and
registry linkage where a credit is created, delivery
over time and the full cost of administration.
Comparison with existing payment arrangements
should distinguish the funds raised from the
cost of establishing and maintaining the credit
mechanism.

The boundary of the market remains equally
important. Compliance arrangements can create
recurring demand through legal obligation.
Value-chain and contractual arrangements may
do so where a business has a direct economic
relationship with a landscape or ecological
service. Voluntary contributions can add finance
but provide a less predictable basis for scale.
Where benefits are diffuse, no identifiable payer
exists or market exchange is inappropriate,
public finance remains necessary. Well-governed
market mechanisms can therefore broaden the
financing base for China's ecological objectives
and its commitments under the Convention on
Biological Diversity where a payer, appropriate
authority and measurable outcome can be
established®. They complement rather than
replace public investment and regulation.

These questions define the next phase of work:
testing different demand pathways, measuring
transaction costs and operational feasibility,
testing governance arrangements for evidence
records and registries, assessing how ecological
evidence changes financing decisions, and
identifying the legal and institutional conditions
required for scale. The companion policy paper
sets out the corresponding market-development
and pilot implications; the technical requirements
specified here provide a basis for testing those
options in practice.
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Glossary of Key Terms.

This glossary covers terms specific to the evidence and registration layer, including Chinese institutional
terms that readers outside China may not know. Terms defined in the companion policy paper are not
repeated. Chinese renderings are given for the domestic categories so that the English can be checked
against the source and used in the bilingual edition.

MEANING IN THIS REPORT

Chinese unit of land area equal to one fifteenth of a hectare or about 667 square

MU (1) metres. Used where source documents report areas in this unit.
- China's currency. Amounts are reported as stated in the source documents and are
YUAN (RMB) not converted.
PREFECTURE-LEVEL @ Administrative tier between province and county. Huzhou is the example used and

CITY administers Anji and Deging among its counties.

TWO MOUNTAINS Principle first articulated in Anji in 2005 and later adopted as national policy,

PRINCIPLE recognising clear waters and green mountains as assets of value.
(PilBE) B 7 B 7 ) 7 B
FIFTEENTH . China's national planning period for 2026 to 2030, including sectoral plans issued
FIVE-YEAR PLAN under it, such as the Ecological Protection Fifteenth Five-Year Plan and the
(+HFEFHLERD) Ecological Environment Monitoring Fifteenth Five-Year Plan.
ECOLOGICAL Consolidated environmental statute adopted in March 2026 and in force from
ENVIRONMENT CODE August 2026, covering the monitoring, compensation and ecological product
(R ASFR A ) provisions cited here.
CIVIL CODE - China's general private-law statute governing property, contractual and related civil
(R ) ‘ rights.
ECOLOGICAL :
CONSERVATION  Nationally designated areas under strict protection, mapped to parcel level and
REDLINE subject to defined limits on permitted activity.
(GNP SRR
THIRD NATIONAL - National survey providing the national land-use classification and spatial survey
LAND SURVEY base. Rights and ownership interests are recorded through the relevant rights-

=R AeEE RS registration systems.

China's ecological-environment zoning and access-control framework. The

THREE LINES AND “"three lines" are the Ecological Conservation Redline, the environmental quality
ONE LIST bottom line and the resource utilisation upper limit; the “one list" is the ecological-

(j@z_ﬁ) environment access list, which specifies location-specific conditions and
- restrictions on development, pollution and resource use.

UNIFIED NATURAL
RESOURCE RIGHTS National system recording rights over land, forest, water and other natural
REGISTRATION . resources, including separate interests in the same place.

(HARBHESE—HIBUE L)

RIGHTS UNBUNDLING Separation of collective ownership, household contract rights and transferable
(ERE) management rights over rural land.
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MEANING IN THIS REPORT

OCCUPATION AND
COMPENSATION
BALANCE

(ST
KEY ECOLOGICAL

FUNCTION ZONE
(R AR AT REX)

NATIONAL
PARK ZONING

GROSS ECOSYSTEM
PRODUCT

ESRGAEME
GEP)

ECOLOGICAL
PRODUCT VALUE

VALUE CHAIN
HrERE)

CLAIM

EVIDENCE
RECORD

REGISTRY

EXCHANGE /
TRADING VENUE

PROVENANCE

DIRECTION AND
FAVOURABILITY

Requirement that cultivated land taken for construction be replaced with farmland
of equivalent quantity and quality under applicable land-management rules.

Designation associated with central fiscal transfers, which increase with protected
coverage.

Zoning into core protection and general control areas, with traditional use zones
delineated inside the general control area for residents who cannot be relocated.

Monetary measure of ecosystem goods and services within a defined area,
calculated under an applicable GEP accounting standard.

Assessed value of ecological goods and services associated with a defined place.

A pathway through which a buyer pays for an ecological outcome in a landscape
on which its sourcing or operations depend.

An assertion about an ecological outcome on which a third party is asked to rely
or pay. Four types are distinguished here: equivalence, performance delivery, risk
reduction and stewardship.

The common record for a defined area of ground. It identifies the spatial area,
relevant rights and interests, ecological values and their provenance, applicable
consents and access conditions, and the claims made against that ground. It exists
before any financial or market instrument is issued and can support multiple uses,
including public payments, lending, reporting and market transactions.

The authoritative system for an issued instrument. It records the instrument's
unique identity, account position, status, transfers and retirement, and maintains
the link to the evidence supporting issuance. A registry records and administers
an instrument once a valid basis for issuance exists; it does not create the legal,
administrative or contractual authority on which issuance depends.

The market infrastructure through which eligible instruments are offered, matched,
traded and settled. It may provide trading accounts, matching, funds transfer,
settlement and related transaction services, but the authoritative record of an
instrument’s identity, account position and lifecycle is maintained in the registry.

The recorded account of how a value was produced: which method and version
produced it, when, from which source and whether it was measured, modelled or
transferred.

Direction is the arithmetic change in a value over time. Favourability is a judgement
about whether that change is desirable for a stated purpose.
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MEANING IN THIS REPORT

ASSURANCE,
VERIFICATION
AND VALIDATION

INTEROPERABILITY
AND FUNGIBILITY

TAMPER EVIDENCE

AUTHORITY

ENTITLEMENT

ADDITIONALITY

Assurance is an engagement in which an independent practitioner obtains
evidence and expresses a conclusion against specified criteria. Verification
evaluates claims about events or results that have occurred; validation evaluates
claims concerning intended future use or projected outcomes.

Interoperability means enabling one system to interpret and use a record
maintained by another while preserving its original context and classification.
Fungibility means treating units or outcomes as interchangeable for a defined
purpose. Interoperability does not imply fungibility.

Proof that a record has not been altered since it was written. It does not establish
whether the record was accurate when created.

The legal, administrative or contractual basis permitting a party to take a specified
action, such as receive payment, issue or transfer an instrument, pledge a right or
use an instrument to discharge an obligation. Different actions may require different
sources of authority.

A legally or contractually recognised right to receive a benefit or payment, or to
exercise a defined claim. An entitlement relevant to a particular transaction does
not necessarily arise from ownership, use or management rights in the underlying
land or resource.

Three separate tests of what would have happened without the relevant
intervention. Ecological additionality asks whether ecological condition, function
or service is better than it would otherwise have been. Financial additionality
asks whether the funding or finance would otherwise have been available or
committed. Impact additionality asks whether a specific actor or intervention
changed the outcome relative to what would otherwise have occurred.
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