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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:
v 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.

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



Geographical distribution of NNRs

Ficurg 2: THE GEOGRAPHICAL DISTRIBUTION OF NNRs AT THE CITY LEVEL

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

e Table 2 shows lower GDP
growth in NNR cities.
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Suggestion:

a) Control or match on pre-period local
indebtedness.

b) Consider some neighboring city
matching exercise.

NNE=1 NNR=0D Difference
(1) (2) (1)-(2)
In GDP (ten billion RMB) 2.531 2.669 -0.138
(0.067) (0.0809) [0.110)
A In GDP (ten billion RMB) 0.160 0.176 -0.015
(0.014) (0.017) [0.022]
In GDP per capita (thousand RMB) 3.650 3.682 -0.031
(0.042) (0.053) [0.067]
A In GDP per capita (thousand RMB) 0.140 0.157 -0.017
(0.014) (0.016) [0.021]
GDP annual growth rate (%) 10.228 10.777 -0.549%*
(0.171) (0.201) [0.268)
A GDP annual growth rate (%) -3.198 -3.485 0.287
(0.266) (0.311) [0.416]
Tertiary sector GDP (%) 37727 38.368 -0.642
(0.734) (0.813) [1.126]
A Tertiary sector GDP (%) 6.401 6.350 0.045
(0.375) (0.446) [0.590]
In Nighttime light intensity 1.973 2.043 -0.070
(0.054) (0.072) [0.089]
A In Nighttime light intensity 0.089 0.065 0.023%**
(0.005) (0.005) [0.007]
In Housing price (thousand RMB/ m?) 1.480 1.528 -0.039
(0.030) (0.033) [0.046]
A In Housing price (thousand RMB/ m?) 0.091 0.091 -0.001
(0.012) (0.013) [0.018)
In Fixed investment (ten billion RMB) 2.296 2.371 -0.076
(0.059) (0.078) [0.007]
A In Fixed investment (ten billion RMB) 0.252 0.269 -0.017
(0.034) (0.041) [0.054]
In Population {million) 1.177 1.280 -0.103
(0.057) (0.069) [0.090)
A In Population (million) 0.007 0.020 -0.013*
(0.004) (0.005) [0.007]
Population annual growth rate (%) 0.266 0.498 -0.233
(0.104) (0.117) [0.160]
A Population annual growth rate (%) -0.048 0.113 -0.161
(0.156) (0.200) [0.257]
Urbanization rate (%) 30,181 20.060 1.121
(1.101) (1.399) [1.775]
High school and above education rate (%) 21.815 21.T87 0.029
(0.573) (0.831) [0.978)]
In Local fiscal revenue (million RMB) 2.306 2.413 -0.107
(0.076) (0.005) [0.122]
A In Local fiscal revenue (million RMB) 0.162 0.179 -0.017
(0.018) (0.023) [0.030]
In Loecal fiscal expenditure (million RMB) 3.207 3.140 0.067
(0.052) (0.062) [0.081]
A In Local fiscal expenditure (million RMB) 0.281 0.293 -0.011
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Contemporaneous shocks in China

Ficurg 3: THE DynaMmics oF MCB SPREADS OVER TIME
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Aug 13, 2018: First default event of Chinese municipal bond




% v

FiRfE “RIERT” EFRE, EReEREHLR "&iFEF" 18

esFEHIE 08-15 16:58

}Fg] %ii R GRECE=HIRMAEY, HREX—REREIHRITR Y. XEEESHRINRIEEORR, miH—75
H A Be= tHEUBIR AT E .
IR SRRt A BT T,

8B 13HEtBMEHARES "17EF/IMSCP001” (RIHAARBERS.22{27T) (TRMYTH, HAME LBRASIR, B#EHZERE
S EFEEFEZIREFSENMEERTEEARRELE (TR "EENIAE" ) ONTRRMRE, ELEERITAMH
TARERERI R T, &S5RI Z2XiE.

8R15HTF, LEFREMASEIR, MEEFEREABNIIEEREEBRIEATETA15H EFERSUT "17&E7\b
SCPO01" KA.



Contemporaneous shocks in China

Difference in Credit Spread (bps)
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Figure 1. The SOE premium. This figure plots the difference between listed non-SOEs and
histed SOEs in credit spread (left axis), estimated using quarterly regressions, controlling for credit
ratings and other bond and firm characteristics. The shaded area indicates 95% confidence inter-
vals. Also reported are the total quarterly default amounts in the credit market (right axis). (Color
figure can be viewed at wileyonlinelibrary.com)

April 2018: “New Regulation” (&
& 3r#0) 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.

Ficurg 5: THE DyNaMIcs oF MCB SPREADS OVER TIME: PRE-EXISTING
EcoNnomic AcTiviTiES WITHIN NNRS

(a) Grouped by Developed Land Area in NNRs
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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.
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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.
o How does this number compare to the direct expense of NNR preservation?
o The paper references Deutz et al. (2020) that that financing gap for biodiversity
preservation is ~45 billion USD per year.
o Hence 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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