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Motivation  

• Biodiversity matters
• Over 50% of global GDP depends on nature (UN, 2022)

• 25% of species threatened with extinction (Díaz et al., 2019, Science)

• “Biodiversity loss & ecosystem collapse”: Top 3 worst long-term risk (WEF, 2024,, 2025)

• Global biodiversity financing gap
• Additional investments needed ≈ $700 billion per year (Deutz et al., 2020)

• Incentivizing private sector remains challenging  (Starks, 2023 JF; Karolyi & Tobin-de la Puente, 

2023 FM; Flammer et al., 2025 JFE)

• Government takes the most conservation efforts
• financial implications: lack of evidence 
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This Paper...

• Research question:  How investors price (government-led) biodiversity conservation transition
• short-term transition costs  vs.  long-term sustainability
• nation-wide investors  vs.  local biodiversity improvements

• Setting: Green Shield Action (GSA) in China 
• enforced preservation rules in national nature reserves (NNRs)
• covered all NNRs for the first time in 2017 & repeated annually 

• 20 k+ issues found, 6 million+ m² constructions razed, 1k+ officials held accountable in the first round...

• local governments have little discretion in implementation (GSA & NNRs)
• local governments are mainly responsible (i.e. transition costs)  for NNRs

• Empirical strategy:
• DID: municipalities with  vs.  without NNRs around the introduction of GSA 

• pre-existing NNRs, pre-trend analyses, balance tests,  placebo tests with non-NNR reserves...
• outcome variables: municipal corporate bond (MCB) credit spread
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Preview of Main Findings

• GSA increased MCB spreads: by ~24 bps (12% of the sample mean)
• additional financing costs: estimated ~$40 billion (2018-2021)

• Potential mechanism 
ü shutting down illegal economic activities within NNRs
ü expanding local public spending on NNRs
×    not driven by (potentially) more public financing demand
×    not driven by (potentially) higher local political risk

• Heterogeneity:  more pronounced effects in  
• bonds with shorter maturities  &  local governments in weaker fiscal conditions

• “Value” vs. “Values” 
• local biodiversity improved
• lack of biodiversity conservation literacy: pursuit of financial returns is greater than the non-

pecuniary preferences on biodiversity
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The role of National Nature Reserves  

Ø NNR: plausibly exogenous treatment 
• typical natural habitats for rare and endangered wild species (nature reserves)

• a cornerstone in protecting biodiversity and natural capital.
• only reserves “holding general significance domestically and internationally, exerting remarkable 

international scientific influence, or possessing extra-ordinary research value” can be designated as NNRs

• established by central govt department
• National Nature Reserve Review Committee

• the most extensive regulatory oversight & the strictest legal provisions
• predetermined in GSA
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Treatment vs. Control Groups

• The establishment of NNRs: predetermined
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• The geographical distribution of NNRs

Treatment vs. Control Groups
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Treatment vs. Control Groups - Balance Test 
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Data

• National nature reserve (NNR)
• NNR lists: the Ministry of Ecology and Environment
• (hand-collected) digital maps of NNRs

• record geographical features: borders, dates of inception…
• merge it with other GIS data

• city-level administrative border maps
• satellite/remote sensing datasets: land cover, nighttime lights… 

• Municipal corporate bonds (MCB)
• the only asset with market prices reflecting city-level public financing costs in China
• sample construction / spread calculation:  following Geng & Pan (2024, JF)

• Wind Information Co. source
• quarterly level, China Development Bank (CDB) yield as reference ...
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Baseline Results
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Event Study
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Robustness

Ø Alternative measures of treatment intensity
• the area of NNRs in the city 

Ø Alternative measures of bond spread 
• quarterly last obs, quarterly mean, quarterly median, 

quarterly trading volume weighted average
• Treasury yield risk-free benchmark

Ø Alternative freqencies of bond sample
• monthly, semi-yearly, yearly
• the primary market (issuance)
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Placebo Tests

• Non-significant effects for lower-level nature reserves.
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• Non-significant effects for bonds issued by central-govt-owned enterprises 

Placebo Tests: CSOE bonds
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Mechanism - Transition Costs

• Jinyun Mountain NNR in Chongqing

pre-GSA post-GSA

• Beibei District Govt spent over 440 mill. RMB in relocation effort. 

• fiscal revenue: mere 3 billion RMB for that year (≈15%).
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Pre-existing Economic Activities inside NNRs

• Greater effects for cities with more pre-existing economic activities in NNRs
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Pre-existing Economic Activities inside NNRs

• Greater effects for cities with more pre-existing economic activities in NNRs
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Local Public Creditworthiness 

• Worsen local fiscal condition, especially increase the fiscal expenditures 
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Local Public Creditworthiness 

• Greater effects for cities with higher debt burden.
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Actual Public Spending on Biodiversity
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Actual Public Spending on Biodiversity

• Narrow GSA contracts - those explicitly mentioning NNR names in the contents

• Broad GSA contracts -  those identified as related to biodiversity affairs after text analysis

• keyword selection using Word2Vec model
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Heterogeneity - Bond Term Structure 

• Greater effects for bonds with shorter maturities
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Biological Improvement

Ø Observations from eleven 

ecological investigation stations 

inside NNR municipalities.
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Biological Improvement



The Financial Cost of Biodiversity Conservation

Chen, Chen, Cong, Gao & Ponticelli (2024) May 20, 2025The Financing Cost of Biodiversity Conservation # 25 # 25 

“Value” vs. “Values” – The Pricing Effects

Ø Investors’ non-pecuniary preferences on sustainablity
• do not favor effective biodiversity improvements
n inconsistent with the heterogeneity in information disclosure
n inconsistent with the insignificance among lower-level nature reserves



The Financial Cost of Biodiversity Conservation

Chen, Chen, Cong, Gao & Ponticelli (2024) May 20, 2025The Financing Cost of Biodiversity Conservation # 26 # 26 

Mutual fund holdings
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Confounding factors & Alternative explanations

×    Increased demand for financing by local governments? 

• non-significant change in public financing amount around GSA.

×    Increased local political risk? 

• non-significant change in political turnover around GSA

• non-significant heterogeneity among officials with different political incentives

×    Confounding effects of Contemporaneous environmental regulation shocks?

• The estimated effects of GSA remain robust after controlling other policy indicators such as

- Central Inspection on Environmental Protection (CIEP) / Nationwide Battle to Prevent and Control Pollution (NBPCP)

×    Macro dynamics of the Chinese macro economy (defaults, real estate, bank development...)

• The estimated effects of GSA hold among AAA-rated bonds

• Non-significant change in CSOE bond spreads around GSA

• Non-significant change in local banking institution development / housing price around GSA
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Local banking institution development
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Political Risk
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Additional Financing Costs

• A back-of-the-envelope 
estimation of additional 
public financing costs (i.e., 
interest payment):  (2018-
2021) ~ 40 billion dollars .
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Literature 

• Nature capital & biodiversity conservation
• The benefits of biodiversity conservation

• "Value of diversity" (Weitzman, 1992,1993,1998 QJE, QJE, ECTA); Heal (2001); Brock & Xepapadeas (2003 AER). 

• reducing health risks (Frank & Sudarshan, 2024 AER; Frank, 2024 Science; Keesing & Ostfeld, 2021 PNAS)

• mitigating climate change (Isbell et al., 2015 Nature; Rizzi, 2022; Taylor & Druckenmiller, 2022 AER)

• The costs of biodiversity conservation - limited evidence
• This paper: public financing costs (context: a govt-led conservation effort)

• Biodiversity & Financial Markets  (emerging)
• Recent work: Giglio et al. (2023), Garel et al. (2024, RF; 2025), Gjerde et al. (2025); Coqueret et al. (2024 Ecol E), 

Xiong (2023)...
• characterize the biodiversity risks
• risk premia in equity or derivatives markets

• This paper: how the costs of biodiversity conservation are priced in bond markets in a large 
emerging economy of significance for global biodiversity transition
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Literature 

• Sustainability & climate finance
• Climate finance (Choi et al., 2020 RFS; Engle et al., 2020 RFS; Sautner et al., 2023 JF; Seltzer et al., JFE R&R)

• In contrast, biodiversity issues (Karolyi & Tobin-de la Puente, 2023 FM):

• more challenges in valuation and property rights .
• harder to address through market mechanisms like carbon trading

• Govt (public capital) engagement in conservation: necessary
      ⇒  raise concerns about govt’s fiscal sustainability.
• This paper: significant effects on the cost of public capital

• Impact investing
• Financial benefits (“value”) & non-pecuniary preferences (“values”) (Starks, 2023 JF)

• “values” motivation (Baker et al., 2022; Barber et al., 2021 JFE)

• “value” motivation (Giglio et al., 2023; Dimson et al., 2015 RFS, 2021; Krueger et al., 2020 RFS; Starks 
et al., 2023; Hoepner et al., 2024 RF)

• This paper: lack of biodiversity conservation literacy
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Policy Implications 

• External validity:  
• Biodiversity loss is a global issue
• China: biologically & economically important (e.g., Egli et al., 2018) 

• Implications: “Government moving first” in biodiversity transition
• limited budget + fiscal burden: expensive external financing (our finding)

n optimal targeting 

• heterogeneity in biological benefit  vs.  financial cost

n specialized financing instruments

n adequate information disclosure

n cultivation of ESG investors

n social consensus of biodiversity conservation

⇒  “Blended” Biodiversity Finance (Flammer, Giroux & Heal, 2025 JFE; 2024)
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Conclusions

• GSA increased MCB spreads: by ~24 bps
• additional public interest payments: estimated ~$40 billion (2018-2021)

• Potential mechanism 
ü shutting down illegal economic activities within NNRs
ü expanding local public spending on NNRs
×    not driven by (potentially) more public financing demand
×    not driven by (potentially) higher local political risk

• Heterogeneity:  more pronounced effects in  
• bonds with shorter maturities  &  local governments in weaker fiscal conditions

• “Value” vs. “Values” 
• local biodiversity improved
• pursuit of financial returns ＞ non-pecuniary preferences on biodiversity
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Thanks！
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Ø中华人民共和国自然保护区条例规定：

• 第二条　本条例所称自然保护区，是指对有代表性的自然生态系统、珍稀濒危野生动植

物物种的天然集中分布区、有特殊意义的自然遗迹等保护对象所在的陆地、陆地水体或

者海域，依法划出一定面积予以特殊保护和管理的区域。

• 第十一条 自然保护区分为国家级自然保护区和地方级自然保护区。在国内外有典型意义、

在科学上有重大国际影响或有特殊科学研究价值的自然保护区，列为国家级自然保护区。

• 《中华人民共和国自然保护区条例》规定：禁止在自然保护区内进行砍伐、放牧、狩猎、

捕捞、采药、开垦、烧荒、开矿、采石、挖沙等活动。

Ø NNRs serve as a cornerstone in protecting biodiversity and natural capital.

Background of GSA  - The role of National Nature Reserves  
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Background of NNRs  - How NNRs work



The Financial Cost of Biodiversity Conservation

Chen, Chen, Cong, Gao & Ponticelli (2024) May 20, 2025The Financing Cost of Biodiversity Conservation # 39 # 39 

Background of NNRs  - How NNRs work

根据《自然保护区条例》第三章第二十三条：管理自然保护区所需经费，由自然保护区所在地的县级以上地方人民政府安排。
国家对国家级自然保护区的管理，给予适当的资金补助。

According to Article 23 of Chapter 3 of the “Regulations on Nature Reserves”: The funds required for the management of 
nature reserves shall be arranged by the local government at the county level or above where the nature reserve is located. 
The central government just provides appropriate financial subsidies for the management of national-level nature reserves.
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Background of NNRs  - How NNRs work

• Media report:
• The central government only allocates 600 million yuan annually for the existing 474 

national nature reserves, averaging only 1.26 million yuan per reserve. 

• An example: financial statement of Jinhuacha NNR in 2022
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Background of GSA  - Qilian Mountain NNR 

Ø Many local governments in charge of  NNRs initiallly failed to fulfill responsibilities 
• An example: the Qilian Mountain National Nature Reserve

Ø The "Qilian Mountain Incident" triggered the nationwide supervision and inspection actions led by 
national departments since July 2017, namely the Green Shield Action.

• achieved complete coverage of all of NNRs for the first time
• Over 20,800 issues have been found (in the first round, the same below).
• Over 5.9 million sq.m of constructed facilities have been pulled down.
• Over 1,100 officials held accountable.

• repeated annually in following years (campaign style → regular regime)
ü exerting pressure on local govts to act in response to reported violations

pre GSA post GSA
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Unconditional Pattern of MCB Spreads
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Confounding Factors
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Confounding Factors
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GSA and Public Financing Demand
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GSA and Political Risk
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“Value” vs. “Values” – Investor’s learning through GSA

Ø Some investors hold non-pecuniary preferences on biodiversity
• know little about the actual situation of NNRs
• GSA delivered delayed information on the poor management of NNR
⇒   “values” (impact) investors may blame local authorities for past negligence

n inconsistent with the dynamic pattern in Figure 4
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AAA bonds
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Additional Financing Costs


