Supplementary Materials
The domestic analytic corpus contains 58 Chinese cases, and six international cases are retained as sensitizing contrasts. Counts describe explicit

design features in official documents and must not be interpreted as causal effects or verified outcomes.

Table S1. Corpus composition and analytical role

Batch | Domestic cases Analytic role Dominant repertoire
1 10 Initial category generation Restoration, ecological banks, land tickets, quota trading, compensation
2 9 Initial category generation and comparison | Ecological industry, restoration, compensation, carbon inclusion
3 8 Category refinement Carbon, water funds, tourism, industry, international sensitizing concepts
4 10 Category refinement National parks, land consolidation, collaborative and industrial arrangements
5 10 Model extension Full-chain carbon, multi-resource allocation, ecological parks
6 11 Saturation and portfolio extension Mine + land, land + forest, land + geothermal, wetland and cultural bundles




Table S2. Documentary triangulation of anchor cases

Anchor case

Independent public record

Design element cross-checked

Inference limit

Futian mangrove
blue carbon

Shenzhen Municipal Planning and Natural
Resources Bureau / Shenzhen Government
transaction notices

Registration, carbon measurement,
auction/transaction, and use of proceeds for
mangrove protection

Institutional design and
transaction occurrence; not
long-term additionality.

Chongqing forest-
coverage trading

National Forestry and Grassland
Administration and Chonggqing forestry
reports

Binding targets, interjurisdictional
transactions, and reported transaction scale

Program architecture and
transaction records; not forest-
quality impact.

Luxian land +
forest

National Forestry and Grassland
Administration case notice

715.5 mu forest rights + 12.3 mu
construction-land-use rights bundled and
transferred

Bundle composition and
platform transaction; not
distributional outcomes.

Lichuan mine +
land

Local natural-resource implementation and
transaction documents

Combined supply design and restoration-
linked land allocation

Policy and allocation design;
not project effectiveness.

Jiujiang multi-

resource supply

Jiujiang municipal natural-resource
disclosures

Multi-element natural-resource allocation
and transaction package

Existence and reported scale;
not fiscal or ecological net
benefits.

Nanping forest
ecological bank

Nanping and national forestry reports

Rights aggregation, forest-ticket/platform,
operational structure

Institutional model; not
household causal effects.

Qingshan Village

Hangzhou government/TNC-related public

Multi-actor trust/fund arrangement for

Governance arrangement; not

water fund documentation water-source protection verified ecological impact.
. Package design and reported
Dongzhou Island | Hunan natural-resource transaction | Cross-departmental resource package and g. 8 P
. . ) transaction; not  long-term
portfolio disclosures transaction structure
outcomes.




Table S3. Discriminant coding protocol

Function Coding question Positive evidence Negative boundary
Institutional What resource/right is made Rights clarification, registration, inventories, Do not code value estimates
recognition authoritative and governable? zoning, planning, boundary setting alone.

How is ecological contribution GEP, appraisal, carbon measurement, certificate, Do not code rights

Value articulation

represented and communicated?

brand, traceability

clarification alone.

Governed market

How are demand and exchange

Quota, platform, asset package, registry, eligibility

Do not code an isolated sale

construction conditions publicly constituted? and transaction rules without public construction.
Collaborative Which actors supply implementation | Identifiable contributions from collectives, firms, Do not code a stakeholder
mobilization capacity? experts, finance, NGOs, public platforms list without a role.

Public-value

recirculation

How is captured value linked to

stewardship and collective benefit?

Benefit sharing, ecological reinvestment,

employment, compensation, disclosure, monitoring

Do not equate revenue with

public value.




Table S4. Representative evidence and coding chain

ID Case Chinese evidence excerpt (abridged) Concise English translation Functions coded
—RBUN TS, BOHIESLRMRAESRAT BT HLH . 4% | A government-led, farmer- Institutional
BBUR S KP25. digiele. SR 5N, | participatory, market-operated | recognition, Value
Bl | Nanpine Forest HE 2 EA RIS ER . 8 MNMEEERKISZK, HOrME | model established a state- articulation, Governed
- anping Fores e 11 o . . .
cox | lp g | Bank ARG EMI TR E AR A, FEMEIAE 3000 /57T, | controlled forestry operator with | market construction,
cological Ban _ NN - . .
8 YERIRE “FRIMESRIT HITinfbia s 24k, A" &% | data, valuation, asset Collaborative
5 B B SR P O IR A S L FE . | acquisition, forestry, trusteeship, | mobilization, Public-
SRR = NT])?, ATE R EEIE AR S, .. and financial-service units. value recirculation
— AT, R Ribn. BRI AT 2022 FARAE 55 .
IR _ g A _ The municipality set o
FIEF AMEFEANEN X BN —FZE b, REsXE differentiated 2022 forest Institutional
s X o ifferentiate orest-cover .
Ch o Forest BURT E 4 30 56 AR IS MRAT 55, 3678 o 3 3l [ ¢4k tareets for 38 districts and recognition, Value
ongging Forest- B . argets for istricts an : _
BI- Covergfe%uota TAE, ISHATREAM AR R A O g | S T articulation, Governed
o counties, turning afforestation _
C04 Tradi 8 AT ER KA AT RE e A, K 38 ANIX B 2022 4F roets intn 'gd' vional market construction,
radin B e argets into jurisdictiona .
s REIARAR I R F Rk N =2 PR B K [ Public-value
N e N e e obligations and demand for ] .
(NMUFEEREAAESRXE) 19 NMXBEHFHREGEE . recirculation
H forest-coverage indicators.
IR E IR N AEZ 5, SR TR A S B AR 7 A Y -
P o o v s The city linked resource L
MR ERRAARFERE ST, FIEFRIE. Fd | . d right Institutional
. . e ! inventory and rights .
Ezhou Ecological S ESCIL AR HRRAESMETE, WARESR f }1 gl cal recognition, Value
zhou Ecologica ; s L ap s .| confirmation, ecologica : _
B1- VﬂwAmwim G LS MRS AN vTER, G — TR N TEZE A BT T B i 'tdﬁgt articulation,
e . valuation, interdistric ]
C10 4C tg FURAESMERH LS, HMETENSREHT& G d verf Collaborative
and Compensation L L o compensation, and performance o .
P K2 M A, SR RIFRHSH, Mo | S o P t mobilization, Public-
. e b b m e s, | @ssessment in a four-stage , _
. STEFRF AR B AR SRR, ST TE R | 25O o value recirculation
e institutional design.
HEATEL..
B3 Azheke Village —RBEFANS BRI A, S HAAESMASCHREE. | Hani land-use practices Collaborati
- , e b . i ollaborative
Ecotourism in THAMK, WEBRRYE L EIESE, RERH T MFR L | integrate forests, villages, .
C02 mobilization

Yuanyang, Yunnan

A3, RS JERE B F SCAE I X T AT R

terraces, and water systems into




ID Case Chinese evidence excerpt (abridged) Concise English translation Functions coded
&, BRH . AKR“DUZR R B AR ESTE 24 (LT | a coupled ecological cycle
AR TR KR, TERGET . SRAKIRAVGLEE, LR | supporting livelihoods,
FEAETE FH/KFIRY 28 T J5 B H EE SR A /KR (LTS5 LW | irrigation, and landscape
AT 2 TR, (LR AR R SR 28 % 7 AE K& | conservation.
KEA ..
—RAFEBKESETE, 2S5, R4S | TNC, Wanxiang Trust, and
AMEWLE. 2015 45, TNC BtA B IEFEEGIEITE, 44 | partners created a stakeholder- | Governed market
B3. Qingshan Water TFRIEGEFEIIRAT 33 Ju R 48, T 387 | governed trust fund financing construction,
03 Fund in Hangzhou, | A /KEH GRS Sr €=M R 55, % — MEFEHA | watershed protection and green | Collaborative
Zhejiang 2016—2021 4E. 5% E bR El#h 7k 4 (Water Fund) | development through a mobilization, Public-
AT, “BKEESEFEEAL T & AT 2 511 | sustainable multi-actor value recirculation
AT G R A FR B AR S AMERLH] .. compensation arrangement.
VEIZ IR P X R IR 18 S AR Y, TR T £ | Wetland restoration and
Xixi Wetland R KR, MRESELE N BRI 4554k, F AT | stewardship created an Institutional
B4 Restoration and FEMESHGE . FOUMEN BN, LA EZE RIS | integrated natural-asset base; an recognition
o1 Land Reserve in BPE . BOM T E A A VG IR W s A P BR A w] T4 | authorized operator developed Collaborati;/e
Hangzhou, AR ENES), (edt 1AL I E A TR K R, | ecotourism and generated L
Zhejiang SEIL T PRI ) A A E AN, A S AT AL BT | spillovers to surrounding land mobilization
PTF, RN SRR A k. L and industries.
R ER ARSI DBRIARRAS, KL Ecological compensation Institutional
BRI, SIS RS, A easement contracts with l;amboo recognition, Value
Wuyishan National %;m AR RN AR BT L farmers, co-management articulation, Governed
Bd- Park in Nanping b, BECAPSRALR SRR G, obligati;ns and private market con;truction
Co04 .. T | RERARML. MRORBUB AR RIHTIR T, SR BTHRIEEE | ’ . . ’
Fujian investment were combined Collaborative

BB TR AESAME T SRR, ARIEHARM BRI
EHRP LSS, FR, St aBAS 5 AR VIH 2
B, BURIR. ..

while underlying forest
ownership remained unchanged.

mobilization, Public-

value recirculation




ID Case Chinese evidence excerpt (abridged) Concise English translation Functions coded
FEPN T 3% FR T8 Sk A+ B VR P Rl g bR R 2 T+ ,
N , . . Land-use rights were L
RP-Es, FRE SMNEREFHERA. L. K% lidated throush transf Institutional
TSN o X N , consolidated through transfers, -
Liba T PERUEM, L, HL WL RS SRR | . ,tgﬂ” o | recognition, Value
iubao Tea e o N . .. | leases, and equity participation i _
B4- | S0 TR, RN R LRI, Fr 5 Hi,”} P | articulation, Governed
ndustry in . IR N “~ | among collectives, farmers, an ,
Co08 W hry G | ARSI E SEIL A RCEE R (RIS, AR T AE [ 2 ] X tgf il dal market construction,
uzhou, Guangxi ] N SRR o, | forest farms, while spatia i
B gl e e 2R U PO bR, AR R, Al o dl%ft Collaborative
s . e o s e anning reserved land for tea T
praspel R R R, Fo o RIE T R ves e | DO e mobilization
. and tourism development.
HRT ...
2022 4 12 H, JULT )\ BN R RTA H AR | Six publicly owned natural- Institutional
o . s . e . nstitutiona
PG, VRNV o R HAEAR AT AFF AL, | resource assets were bundled ion. Val
. o . _ recognition, Value
Multi SR BL 28.73 2T TE S I 15 FLE MM, KK T | and auctioned for 15-year rt' gl ion. G q
ulti-resource e k N o , i articulation, Governe
B5- Bundled Suoply ; AR BAURAE . AR . BARCE . AL E . | operating rights, integrating ot comstructi
undled Su in N o o N ; ; _ market construction,
cor | . .. . PP y Z U A I E AR IR A SR R A2, {2 T BEYRAY | rights creation, valuation, .
Jiyjiang, Jiangxi N o . e . - . . Collaborative
ERCE . T OREIGE . RERILEAEA TR LR | allocation, benefit sharing, bilization. Publi
. NN . o . . _ mobilization, Public-
PEE, LB T 2, BARRA, AT, collaborative governance, and , ,
e . value recirculation
... restoration.
— MR AR VR AR A D . BIETRILE Lone-term biodiversit Institutional
" , et e o ong-term biodiversi nstitutiona
e e EFRAURR . RS s | O e e
utian Mangrove . R ) monitoring, remote sensing, recognition, Value
Carb 8 2 RV HC ST, R G I I R RO R A B AR LDM{gddflt'fl ﬁg“. . ;
arbon . . . . L i , and digital-twin tools articulation, Governe
Bs- [ UM FELE 10 ETFIRAE ML R & IS, R iy gff. ; ot comtr
ransaction in e NN , o | were used to quantify, visualize, | market construction,
coz | BAEHARBLA R A5 ST RS, SR | " auantily X Collaborer
enzhen, o i . . and register mangrove carbon ollaborative
S PR AR, Z BRI, AR R S tf . £ e bilization. Publi
uangdon \ et e assets for subsequent marke mobilization, Public-
scong WAL SR, DI O E. H AR SRS anent ! o
RO development and trading. value recirculation
oAb, 7.
BS Yakeshi Wetland — AR AE, IREEIEH B IR . ST E G | A 323-ha wetland and lake area Collaborati
- s . . ollaborative
Concession in A R B AR BHIEA A B R ERKIEMEE, 534 | was allocated through o
Cco4 mobilization

Inner Mongolia

VU R TENEN BRI R . JEEER, Ao

concession arrangements for




ID Case Chinese evidence excerpt (abridged) Concise English translation Functions coded
FOINE LN RN, QIR TR 55 BC & | winter vehicle testing, linking
7720 FIA 323 AbUH AR IR, K EAZFRGENIX | wetland-resource use with a
PN KT, KRR R AN . W E T | specialized industrial model.
FRVFRER, Ao AT BURE R TR, 5 E R4
REMW...
—REFHRAGG, BRESRY, BFH0ELEE L Territorial spatial planning and Institutional
Liuba County RFIRI o 4 T 2 (DRI P il mes 51 405 NP 42 4 strict ecological red lines were | recognition, Value
B5- Ecological ] (RLOLEE L2 IR A h 2021 — 2035 %)), & used to allocate resources and articulation’ Governed
C08 Planning in FERDCBTERE . DGR ISP, o AR protect sensitive areas; 74.83% | market con;truction
Hanzhong, Hi PR IR VR D S5 AE A BUR X AN AR S ORI L 2R TE L A o . ’
Shaanxi R A (AP 2 R TR 219,65 T, 5 4 EL [ 4 i of the (.:ounty W.as placed within Colla.ll?ora'tlve
) 74.83%. 15 bR SREIT R T TR ecological red lines. mobilization
—RGHERN], MR TR, RIS RE (& Institutional
T U A 1) SR SRR AR B A AL, 7R IR Provincial and county .
Lichuan “Mineral | b, TLP9E BARET 52 )EBUFHTHHE 7 <PhE4HE | authorities coordinated land-use rec.ogmt%on, Value
B6- | + Land” Bundled | i, BCUKREE. B4 Hil. AOMURAE 044 AR | and mining approvals under a amclfla“on’ Governed
CO1 | Supply in Fuzhou, | #%. WrEESHTH, BILPEE BRZIET I EE)IEBUF | joint supply model integrating market con.structlon,
Niangxi SEFUEHEG AL BRI T A, BURRHEFINL. Ui | asset planning, bundled Collaborative
JiE, WRRALE DL A, BURICETE, 55 | allocation, and unified transfer, | o) ZAtion. Public-
- value recirculation
SRR ...
b BT BP0 2 ARV ST 1 3 el R | o and geothermal resources oy
Xuan'en Multi- B, ESTUKTAOAEE, R DUE LI | 1-nteg'rate'd tl.lrough spatial recognition, Value
B6- | resource Asset S, BRIRER Z 12K B R R IR T 72 1 & (I R S B B A Planmng, 1nst1tuj[1c?nal .| articulation, Governed
C02 | Package in Enshi, | 202544 H, EREERIEERIRTH B 2R IHE 6 1En(i)vatznéandjomt ;aluahon, market construction,
Hubei L1602 1L e, AL VRN A, BIRERIRT e | L o oo ASSCLPACKABEWAS | by e value

PR, RRSEE T XIS ZREE B E R TEIR B

auctioned for RMB 160.2
million.

recirculation




ID Case Chinese evidence excerpt (abridged) Concise English translation Functions coded

I EARI, KB 7RSS 5 R R R« n] 5

iaa

e EE, BREM . ER A SR TR B RO Institutional
T PRI, JERE T LRI By A citywide inventory mapped .
Dongzhou Island | A, #k. % i, ACH3MASHY E ARV =8, $0ET5 | land, minerals, forests, recognition, Value

B6- | Resource Portfolio | 3N HARTRIRT = H%E. g 2. BUE. IR HAIFF | grasslands, wetlands, and water, artlcllllatlon, Govierned
C04 | in Hengyang, RAFIRS: gt 1T H AR RIS G, PR | followed by public-asset rights market con.structlon,

Hunan A EHRFIE G HBCEIL, PR E R BR 5 B35 | registration and an integrated Colle.ﬂ:.)ora'twe .
He—sk K, BRI A4 A2, FEBE”. LLE | resource-rights map. mob1hzat.1on, Pl,lbhc_
. value recirculation
NEER, R
2024 4F, YNGR BT MR AR 22 R F AR ) Institutional
I ~ , e A total of 715.5 mu of collective ..

PRIR BT A A HER, G PR S 2 s BT R forest operating rights and 12.3 recognition, Value
B6. Luxian “Land + WA, BEXEBAMKTEES .. EihL . RS HhL, 1 of collective constmction—' articulation, Governed
Forest” Package in | P> @FFIRES D &R BIFED =2 =/b%F ) . market construction,
Co05 . , . . s land rights were bundled into a .

Luzhou, Sichuan ik, ¥ 7155 mEEKIAENYS 12.3 EEAKS SRR 727.8-mu package for unified Collaborative
FAHAE AL 58 TH RS T8, T2 727.8 HHI tran'saction mobilization, Public-
RO TIR T H S N AL, ER R R ' value recirculation
2025 % 6 1, ZLM %ﬁjiﬂ?ii%%:\ﬁk%@%jid\%é“lﬁi_ State-owned construction-land Institutional

Mile “Land + %Fﬁﬂﬁﬁﬁﬁﬂﬁm%mﬁﬁ%ﬂ”éﬂé\%ﬁi(k#@’ Sl rights and geothermal extraction | recognition, Value

B6- | Geothermal” j&ﬁx“gﬁﬁiﬁﬁu RPN, ARG kR rights were combined under a articulation: Governed
C06 | Package in %ﬁ raeh, #iflliﬂwc”ﬂ’]“/\/]\*”mf‘cﬁ, oA “six-in-one” coordination and market construction,
Honghe, Yunnan FITIRBERMRCEUR A, il s LB B RE, A trading model and transferred Collaborative
’ FIGEIRIOR TR S, SEATREIREER L, e through a single listing mobilization
AL 228.6 T3 TR, A EA B 40 4F. '
B6. Red Beach —RIRRBREE T, BIAES RGNS ThEE. 571 | A municipal management Institutional
08 Wetland in Panjin, | “ZL¥#RMEE ZORGERE"T 2010 42 9 LM N Z. T | committee governed the 239- recognition, Value
Liaoning IFHEE RS, XS RITHIAR 239 ~F 7 A B, SR TIZE. 1 | km? wetland scenic corridor and | articulation,




ID Case Chinese evidence excerpt (abridged) Concise English translation Functions coded
BURFUR H AT 2805 £ MR M R i P AR X P B2 512> (LA | later delegated operations to a Collaborative
T EIPRLLIFMEE o) AT T RO 2 5T B 0. e | cultural-tourism enterprise to mobilization
B ALY, ST HAR IR S IME R AL, 2013 4E4D | commercialize ecosystem-
HEWERS Ze o DR XN IRBURF AR NEFERAR T OUIR | service assets.
—RGF I PIN G, LA AR ST
Gu—HR), DML RO E AT o AL REFRYE | Unified planning integrated Institutional

Yunhe Terraces
Production-Living-

SEMIRTIR T, 1R B G — MR, CRHEM 2 e ) 5 5

wetland-park and scenic-area

recognition, Value

B6- Ecology XA Th e XAHRL &, ORER 78R /AE%\‘ & B WM | zoning, protected ecological articulation, Governed
C09 Integration in % ﬁﬁﬁiﬂ?i%%ﬁ]ﬁ%@fﬂlﬁ H i} ﬁﬁg?ﬁ?l‘ﬂ, J454 | functions, reserved development | market construction,
Lishui, Zhejiang SRR, T A AR A3 ). AR SI40 | space, and supported Collaborative
’ T, FGE T AR T2 PPN, A& JJ4TIERE | agriculture-tourism products. mobilization
Kt
e AR ST, G . IR TR Wit A “T+N” planning system
R AR o LR R AP 5 A eI D FE A, 4 1) 36 , .
Shibalianwei PRI R A B8 ph b et gy | COCTdinated wetland spatial .
B6- | Wetland IR, RS TR, A, kg | | OUY coological comidors, ) Insttutional
C10 | Restoration in VL TR 7, /A A S R A . water purification, biodiversity | recognition, Public-

Hefei, Anhui

ABDIREX K7 A Z R R S R BE . 6%
AN, S/ G B . RO S AR AR TE XU
4, @

protection, and tiered
governance under a dedicated
leadership mechanism.

value recirculation

Note: Coded only where the excerpt or instrument description provides explicit design evidence; no outcome causality inferred.




Table S5. Coding quality, consensus audit, and claim calibration

Audit component

Revision procedure

What it establishes

Complete feature

matrix

All 58 domestic cases recoded using explicit binary criteria; international cases

flagged separately.

Traceability of documentary

occurrence.

Independent double
coding and consensus

audit

Two researchers independently coded a common subsample using the finalized
scheme; overall Cohen’s x = 0.80 and Krippendorff’s o = 0.82, with category-specific
coefficients of kK = 0.77-0.82 and a = 0.79-0.83. Remaining disagreements were

resolved by consensus against explicit definitions and memos.

Inter-coder consistency and

transparent adjudication.

Translation protocol

Chinese excerpts preserved; English translations prioritize governance meaning and

retain uncertainty.

Cross-language auditability.

Documentary

triangulation

Separate public records checked for eight anchor arrangements.

Existence and institutional

design of selected arrangements.

Negative-case/risk log

Commodification, elite capture, measurement reductionism, fiscal risk, and

accountability diffusion recorded.

Prevents uncritical success-story

theory.
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Table S6. Distribution by descriptive case type

Case type n Recognition | Articulation | Market construction | Mobilization Recirculation
Multi-resource/territorial 24 20 15 12 16 4
Water/wetland/coastal 18 14 10 7 13 7
Land/mineral restoration 5 4 1 4 3 3
Forest/carbon 6 6 6 6 4 4
Agriculture/cultural landscape | 4 3 2 3 3 1
Protected area/other 1 1 1 1 1 1

11




Table S7. Rival explanations and observable implications

Rival explanation

What it explains

Why insufficient for the full pattern

Evidence needed in future

research

Pure marketization

Trading, pricing, auctions, carbon

and quota exchange.

Many exchanges appear only after public
definition of rights, demand, platforms, and

ecological obligations.

Contracts, price formation,
entry/exit, and counterfactual

market evidence.

PES expansion

Compensation and upstream—

downstream transfers.

Does not cover resource bundling, platform
governance, ecological industry, and land-based

portfolio allocation.

Comparative analysis of transfer

and non-transfer cases.

Tourism, land-value uplift, visible

Local Under-specifies cases with benefit-sharing and Fiscal incidence, debt,
investment, and growth

developmentalism ecological conditions, but remains a serious risk. | displacement, and bargaining data.
incentives.
Institutional innovation and

Ecological Under-specifies property-right design and Independent ecological monitoring
protection—development

modernization distributional accountability. and distributional outcomes.

narratives.
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Table S8. Policy instrument functions and failure risks

Instrument family

Primary governance function

Representative practices

Failure risk if isolated

Recognition and bounded

Ecological red lines, zoning, quotas, land-

Rigid compliance or development

Regulatory
demand use controls displacement.
GEP, carbon measurement, appraisals,
Informational Value articulation Symbolic valuation and reductionism.
certification, traceability
Compensation and risk Transfers, guarantees, water funds, green Fiscal dependence, debt, and weak
Fiscal/financial
absorption credit conditionality.
Carbon trades, forest tickets, asset Speculation, commodification, and rent
Market Exchange and investment

packages, platforms

capture.

Organizational/collabora

tive

Capacity mobilization

Collectives, SOEs, firms, universities,

NGOs

Diffused accountability and weak

community bargaining.

Accountability

Ecological and distributive

safeguards

Monitoring, disclosure, benefit sharing,

reinvestment

Value extraction without public value.
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