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What the paper does:

This paper examines the (indirect) financial costs of preserving biodiversity. 

Setting: China’s “Green Shield Action” in 2017 aiming at the preservation of natural 
reserves.
Examine the impact on municipal finance through muni bond yields.

• Municipalities with national nature reserves experience an increase in muni yield 
spreads relative to municipalities without NNRs.

• Channel: Municipalities with NNRs increase related procurements, experience 
steeper fiscal deficits.

• The Green Shield Action seems to accomplish its intended goal of restoring 
biodiversity in NNRs.
o The back-of-the-envelope calculation suggests US$40 billion extra interest costs.



Why I like this paper

Biodiversity conservation benefits vs. costs.
• Important policy implications.

Help us to think hard about whether biodiversity considerations are 
(geographically) local or global.
• Some aspects of biodiversity benefits are local in nature:

Environmental amenity, tourism, agriculture outputs, flood protection, etc.

• Other aspects of biodiversity benefits are global:
Climate stabilization, pharmaceutical discovery, genetic resources, etc.

Given these, how should we structure of cost of biodiversity preservation?
• Many placed-based biodiversity/environmental regulations incur local costs.
• This paper: the financial costs of biodiversity preservation are borne locally.



• Well circulated. 15 conferences + 15 seminars. My discussion may not be new or 
useful .

• Comments to help contextualize the Chinese muni market and explore economic 
mechanisms.

• Much of the discussion is highly anecdotal!



Contemporaneous shocks in China

Increased use of LGFV municipal debt after the 
Global Financial Crisis
• Four-trillion stimulus plan (Chen, He, Liu 2020)
• Raised through Local Government Financial 

Vehicles (LGFV). Off-budget funding for local 
governments.

• This led to unsustainable level of local debt.
• Ambiguity in whether LGFV debt is backed by 

the full creditworthiness of local governments.

• Starting in 2015, the central government 
launched a three-year debt-swap program to 
replace LGFV debt with municipal bonds 
issued by the provincial government. 

Debt-to-GDP ratio in 2014
(Hu, Hu, Peng, and Zhang 2025)



Geographical distribution of NNRs

• Clustering of NNRs (for 
example, mountainous areas in 
Guizhou and Sichuan).

• Table 2 shows lower GDP 
growth in NNR cities.



Suggestion: 
a) Control or match on pre-period local 

indebtedness.
b) Consider some neighboring city 

matching exercise.



Contemporaneous shocks in China

Aug 13, 2018: First default event of Chinese municipal bond





Contemporaneous shocks in China

April 2018: “New Regulation”（资
管新规) shrinks the financing and 
re-financing channels of corporate 
issuers and weakens the demand 
for corporate bonds from asset 
managers (Geng and Pan 2024).

o Asset eligibility?
o Investors become more 

discerning wrt. credit quality.



Comment: Economic mechanism
The paper currently emphasizes the fiscal expenses of NNR conservations.

o Procurement costs only account for a small % of fiscal expenses/deficits.



Comment: Economic mechanism

What about the lost of fiscal revenue from economic activities within the NNR?
“Utilizing remote sensing data on developed land and nighttime luminosity, we 
find that a higher presence of human economic activities within NNRs before 
GSA is associated with a more pronounced pricing effect.”

Municipalities that struggled financially might rely more on non-compliant 
businesses (e.g, mining) to contribute to local taxes.
 Examine the revenue side of local fiscal deficits!
 Can you match business establishment locations to NNR?
 They may provide tax revenue + local employment. 



Comment: Economic mechanism

Some anecdotal evidence:



Comment: The cost of biodiversity preservation 

1) Direct vs. indirect cost
The paper provides back-of-the-envelop calculation (Section 6.4) that the aggregate 
additional financing cost associated with GSA amounts to US 40 billion dollars in 
between 2018 and 2021.

oHow does this number compare to the direct expense of NNR preservation?
oThe paper references Deutz et al. (2020) that that financing gap for biodiversity 

preservation is ~45 billion USD per year.
oHence the indirect financial cost is ≈ 25% of the direct cost.
o If the Green Shield Action does not fully cover the financing gap, the estimated 

% would be even higher!

If indirect financial costs indeed large, one might question what is the best policy 
design to share the cost of biodiversity preservation.
 Should the central government foot the bill for biodiversity conservation?



Comment: The cost of biodiversity preservation 

2) More “tangible” indirect costs
Local governments experience increasing fiscal deficits for biodiversity preservation. 
The deficits may hinder the governments’ ability to provide other public goods.

• Study more carefully the finance books of local governments.
• Do they cut back on healthcare expenses? Education? Infrastructure 

construction?
• Contextualize the winners and losers of preserving nature.



Very cool paper on an important and novel topic!

I hope my two cents help.

Look forward to seeing this paper published.
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