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Climate Transition Risk

» Uncertainty associated with possible transition to a low-carbon economy

> Policy-driven emission reductions
> || relative costs of renewable energy generation
> Shift in preferences for “green” products and assets

> Firms’ exposure to transition risk has increased in the recent years

> Disorderly transition can affect banks through credit risk and market risk
channels (Acharya et al., 2023; Jung et al., 2023)



Assessing firms’ exposure to climate transition is difficult

> Main issues: (i) Lack of standardized disclosures (EBA, 2021) (ii) Absence of
comprehensive transition risk management framework (FRB, 2024)

o - -----
o - =-

Mafor gaps

Not comprehensive -----

Red flag Basic practice Emerging Leading practice
practice

Comprehensivness of pracitces

‘Soundness of practices.

Source: Supervisory assessment of 107 significant institutions’ responses to the 2022 thematic review on climate-related and
environmental risks.

Notes: Each dot represents a single significant institution, taking the weighted average of all applicable assessment modules. The scope
of the thematic review varies by institution, as not all institutions were included in all assessment modules (see Chapter 2.2 for more
details). Sample of 107 institutions that were within the scope of the 2022 thematic review.
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This paper:
1. Stylized facts about how banks price firm-level exposure to climate transition
risk
> Role of banks’ industry specialization

> Holding loan portfolios specialized in certain industries/sectors can create
informational advantages in lending for banks (Paravisini et al., 2023; Blickle et al.,
2023; Giometti et al., 2024)

> Focus on bank’s portfolio share relative to the other banks

> Banks’ underreaction to oil supply news shocks relevant for high transition risk
firms
2. Model of competitive bank lending with costly information acquisition and
underreaction to public signals
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Summary of Stylized Facts

> Higher firm-level exposure to regulatory aspects of transition risk associated
with

>
>

Higher loan rates on average across the entire sample
Higher than average loan rates for loans made by specialized banks to E.U. firms

» Underreaction to commodity market shocks relevant for firms with high
transition risk exposure

>

>

>

Oil supply news shocks - High frequency variation in oil futures prices around
OPEC announcements (Kanzig, 2021)

Higher oil price expectations = higher energy prices - Relevant signals for
energy-intensive firms

Negative effects of supply shocks on equity returns of industries more exposed
to transition risks (Kilian and Park, 2007)

No significant change in loan rates charged by specialized banks to exposed
firms after an oil supply news shock

Result holds for carbon pricing shocks
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Model of costly private information acquisition and underreaction to
public signals

> Informational advantage: Specialized banks charge higher interest rates to
riskier borrowers
» Underreaction: Rigidity of subjective expectations around priors (Epstein,
2006) =
> Interest rate differentials | in favor of more exposed borrowers if banks
underreact to public signals
> Private information acquired by specialized banks T with underreaction to
highly informative public signal
> Greater dependence on private information during high credit risk = small
levels of underreaction — sharply | interest rate differentials

» Takeaway: Reducing barriers to information acquisition relevant for better
pricing of transition risk in corporate loans



Related Literature

» Empirical evidence on pricing of transition risk in lending contracts (Delis,
2019; Hrazdil et al., 2020; Reghezza et al., 2021; Kacperczyk and Peydro, 2022;
Ehlers et al., 2022; Ivanov et al., 2023; Mueller and Sfrappini, 2022; Degryse et
al., 2023)

> Contribution:
> Forward-looking measures of transition risk
> Role of bank specialization
> Public signal based on global shock relevant for high transition risk firms

» Information acquisition and public or shared information sources in lending
contracts (Hauswald and Marquez, 2003; Karapetyan and Stacescu, 2014;
Banerjee, 2005; Vives et al., 2024)

> Contribution:
> Role of information acquisition and belief updates in optimal lending contracts by

banks to firms heterogeneously exposed to transition risks
> Impact of financial stress on private information acquisition about borrower quality



Model
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Model of costly information acquisition with underreaction to
informative public signals

> Two entrepreneurs with heterogeneous exposure to transition risk:€ H, L
» P(Borrower = H) = A
» Banks lend 1 unit of capital = E[n] = pr -1
» Transition risk: P(successful project) = pj;j € {h, I} with terminal return = R (0 if
unsuccessful) - py, > p
» Two banks

> Specialized (5 - bank) - Better equipped to acquire information
> Non-Specialized (U - bank) - Less equipped to acquire information



Information Structure

» U - bank: No private information

» S -bank: imperfect and costly screening (exogenous decision) for a
borrower’s first-time application with private signal 1 € {/, h} such that

(¢ - 0.57

Pr(n=hH)=Pr(n=1L)=¢p > >

and C(¢) =

N =

¢ = Quality of private information

> Informative but imperfect exogenous public signal about transition risk after
lending int =1 (1)
> Costlessly observed by both banks

1
Pr(n = hplH) = Pr(n = LIL) = ¢p 2 5



Assumptions and Timeline

> pp>prand pR <1 < pR, so that L-type borrowers are not-creditworthy, if

their type was observable

» No information externalities from screening

» None of the firms default in period 1 conditional on lending

> The informativeness level of ¢ is such that borrower with signals (/,[,) are not

creditworthy

t=0
L

t=1
I

t=2
]

Both firms ap-

ply for loans to
both banks. I bank
screens - gets a sig-
nal n. U bank does
not screen. Lending
occurs.

Project returns

are realized - No
firm defaults. Both
banks get a public
signal np.

Both firms apply
for loans to both
banks again. Banks
use the public sig-
nal np to make
lending decisions.

Project returns from
second round of
lending are real-
ized.



Borrower success probabilities updated by S- and U- banks in
response to public signals

> Posterior success probabilities are defined as a linear combination of the
beliefs a bank had in period t = 1 and the Bayesian posterior after public
signal

» 0 < u <1-(exogenous) underreaction to public signals about transition risk
> The success probabilities used by the S-bank:

pli,j) = pp(i) + (L= W [P (Hin = i,n, = j) pu+ P (Lin = i,n, =) pi]
Vi (private signal) € {h,[};
j (public signal) € {1, I,}
> Success probabilities used by the U - bank are:
p(i) = p[Apn + (L= Mpi] + (= @) [P (Hin, = ) pu + P (Lin, = j) p]
vj € {hy, 1}



Equilibrium interest rates

Proposition 1

The competition between the S-bank and the U-bank has a mixed strategy equilibrium
for borrowers facing both types of public signals. The common support for interest
rates for borrowers facing 1, = hy, is [Py, Ty,), and the common support for borrowers
facing np =1, is [7y,, R). The S-bank does not bid for borrowers facing the signals

(L,1,).

> ?hn < T_’Ihp < T’]p
» The U-bank bids over the whole interval and breaks even on average
» The S-bank bids the higher interest rate for more risky borrowers

> S-bank makes positive profits from borrowers with signal hh, and hl,, and break even
profits from I,



Expected interest rate differentials varies with degree of
underreaction

Proposition 2

Conditional on any private signal from the screening process in the first period, the
expected interest rate will be higher for borrowers who receive a low public signal in
the second period, i.e. E [rllp] > E [Vzh,,] and E [rhlp] > E [thp]- The interest rate
differentials (at a given level of informativeness of screening and the public signal)
decrease as the under-reaction (i.e. [1) increases.

> Less Bayesian banks = lower interest rate differential between more and less
exposed borrowers

> T underreaction (u) + T public signal informativeness (¢,) = sharply |
interest rate differential



Expected interest rate differentials and banks” underreaction for
borrowers receiving 1) = h from screening
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Information acquisition varies with banks” underreaction

Proposition 3

The informed lender facing A, py,, pi optimally chooses ¢* such that (i) ¥ ¢, A i € [0, 1] for
which ¢*(Pp, u > f) = 1and (ii) Y ¢, > 0.5, ¢~ increases non-monotically with u € [0, fi]

1 — : ‘ > Optimal private information
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Pricing of transition risk is weaker when financial stress is high
As p = Ap, + (1 — A)p; decreases

> Optimal private information (¢") for ¢», > 0.5 T for uy < i = greater dependence on
private information during periods of poorer average borrower quality (low p)

» Threshold of underreaction (ji) beyond which the lender primarily depends on
private information decreases
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Pricing of transition risk is weaker when financial stress is high

> For low p, even small levels of underreaction can result in | interest rate
differential between more and less exposed borrowers, for medium to high ¢,
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Conclusion
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Conclusion

» Empirical findings show the importance of bank specialization in pricing
climate transition risks
» I explain it by incorporating underreaction in a model of costly information
acquisition
> Expected interest rate differentials are lower - in favor of more exposed borrowers as
banks underreact more to public information
> Increasing quality of public information does not adversely affect optimal private
information acquisition if banks” underreaction is sufficiently high
Policy implication: Emission disclosures + transition risk management
frameworks will improve pricing of transition risk in corporate loans
» Underreaction can decrease the value of public information (policy/scientific communication)
in lending decisions - especially during times of high aggregate financial uncertainty

> Lowering the costs of information acquisition about firms’ climate change exposure
(standardized firm-level disclosures; stress-testing guidelines) important for financing towards
‘green’ projects



Thank you for attending! All feedback is welcome.
Email: bsharma5@ucsc.edu

Webpage: www.bhavyaasharma.com



Transition Scenarios

Transition risks

Low

Disorderly Too little, too late
Fragmented
World
Delayed
Transition
Net Zero
2050
Below 2°C
Low Current
Demand Policies
Orderly Hot house world
Low Physical risks

Bl Motivation
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Firm-level climate risk indicators
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Firm-level climate risk indicators
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Firm-level climate risk indicators

Comparison with Environmental Political Risk from Hassan et al. (2019)

—— Political risk (Environmental)
<o+ Overall

- Regulatory
< - -+ Technological

Risk (Standardized)
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Vocabulary to identify regulatory exposure

Panel B: Top-100 Regulatory Climate Change Bigrams (C'C Exposure™9)

Bigrams Frequency Bigrams Frequency Bigrams Frequency
greenhouse gas 3,416 save technology 222 control upgrade 163
carbon emission 2088 place energy 219 issue air 162
gas emission 1,910 carbon economy 217 gas regulation 162
carbon dioxide 1.583 talk clean 216 emission profile 162
air pollution 1,127 energy alternative 214 nitrous oxide 160
carbon price 999 meet renewable 208 receive air 159
energy regulatory a67 address environmental 207 air clean 158
carbon tax 928 change climate 207 produce carbon 156
combine heat 718 power initiative 204 reduce sulfur 156
environmental standard 593 climate action 204 national renewable 156
emission trade 480 produce renewable 199 require utility 156
dioxide emission 478 transition clean 198 market carbon 155
nox emission 475 produce clean 197 effective energy 154
energy renewable 403 reduce nox 194 impact clean 152
energy independence 399 carbon disclosure 194 product carbon 152
epa regulation 381 emission year 192 emission rate 150
development renewable 344 target energy 191 recovery pollution 150
support renewable 325 investment clean 189 emission compare 147
deliver clean 322 state renewable 188 emission increase 147




Vocabulary to identify technological exposure

Panel A: Top-100 Opportunity Climate Change Bigrams (CC Exposure™FF)

Bigrams Frequency Bigrams Frequency  Bigrams Frequency
renewable energy 15,605 electrify vehicle 352 opportunity clean 272
electric vehicle 9,508 hybrid technology 339 safe clean 272
clean energy 6,430 energy vehicle 338 solar storage 272
NEW ENErgy 4,544 vehicle lot 337 solar program 272
wind power 4,253 gipawatt install 337 geothermal power 270
wind energy 4,035 metal hydride 335 vehicle good 269
solar energy 2,511 gas clean F3z2 supply industrial 268
battery electric 1,121 focus renewable 331 cost renewable 267
solar farm a71 vehicle type 327 grid technology 265
heat power 941 renewable electricity 326 solar battery 263
combine heat 718 bus truck 326 ton carbon 262
carbon neutral GO0 energy commitment 325 vehicle electric 260
cell power 657 support renewable 325 vehicle small 260
electric hybrid 585 battery charge 324 vehicle hybrid 259
carbon free 558 vehicle place 319 demand wind 259
sustainable energy 523 reduction carbon 310 power world 258
rooftop solar 498 vehicle space 309 construction wind 258
grid power 493 expand energy 308 term electric 257
476 vehicle future 254

vehicle charge

308

project solar



Stylized facts on bank specialization and borrowers’ climate
transition risks
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Data

» Syndicated loan data for non-financial firms from Dealscan from 2010 - 2022
for 61 countries

> Outcome: All-in-spread-drawn (AISD)
> Loan-level controls: Log(Loan amount), Log(Maturity), Collateral status,
Covenant status, Log(Number of banks in the syndicate)
» Borrower-specific controls - Compustat: Log(Total Assets), EBITDA/Total
Assets, Capex/Total Assets, Leverage ratio
> Measures of firm-level transition risk:
1. Scope 1 and 2 GHG emission intensity (in mn metric tonne CO2e per USD) -
Trucost

2. Sentiment scores derived from earnings calls related to and
(Sautner et al., 2023)

» Proxy for public information on transition risk exposure: Oil supply news
shock (Kanzig, 2021)



Bank lending and specialization

» Holding loan portfolios specialized in certain industries/sectors —
informational advantages for banks (Paravisini et al., 2023; Blickle et al., 2023;
Giometti et al., 2024)

> Degree of bank b’s specialization in industry s (NAIC-2 digit) one year (t — 1)
before the contract:
Yies Loany,is
Zs Zies Loa”h,i,t
Yies Loan;
Vs Lies Loan; s

Sb,s,t—l =

> Focus on bank’s portfolio share relative to the other banks



Hypotheses

1. Specialized banks are pricing in transition risk for high transition risk
exposure firms

2. Specialized banks will charge higher rates to more exposed firms after a
global shock relevant for their transition risk exposure



Higher firm-level exposure to climate regulations associated with (i) Higher loan

rates (ii) Higher loan rates for loans made by specialized banks to E.U. firms

AISDflb/t =a+ ﬁlRiskf,t,l + ,BZSh,j,t—l + ﬁ3Sb,j,¢,1 X Riskf,¢,1 + ﬁfo,¢,1 + ‘BlLf,b,t + 6f + 6h,t + 6# + 6dp + ef,b,t

All-in-spread-drawn (bps)

EU

Us

All
Reg. Sentiment;_; 12.70*
(4.84)
Specialization;_; -25.05
(19.74)
Reg. Sentiment;_; X Specialization;; -31.71
(43.62)

R? 0.79
N 65,866

17.77°
(7.91)
-39.20
(28.19)
163.53"
(66.52)

0.95
8,882

13.75"
(4.99)
-5.44

(20.67)

-14.66

(46.60)

0.76
49 407

Note: All regressions include firm-level and loan-level controls and borrower, lender-year, and industry-year fixed effects.

All Risk Measures | Negative Technological Exposure
Summary of stylized facts



Oil supply news shocks
> Qil supply news shocks - High frequency variation in oil futures prices around OPEC
announcements (Kdnzig, 2021)
> Higher oil price expectations = higher energy prices - Relevant signals for
energy-intensive firms

> Negative effects of supply shocks on equity returns of industries more exposed to
transition risks (Kilian and Park, 2007)

Revision in price expectations
(percent)

M Oil Supply News -~ Carbon Policy

Note: Carbon policy shock series estimated using changes in the EUA futures prices in windows around carbon regulatory events associated with
higher energy prices (Kinzig, 2023); Oil Supply News Shock (Kénzig, 2021)



Differential pricing of transition risk exposure after an oil supply

news shock
AISDf,b,t =a+ ﬁ]Rl’Skf,t_l + ﬁzsb,j,t_l + ,33Sb,j,t_1RiSkf,t_1 + ,345]’10th_,' + ,Bssb,jlt_l X Sl’lOth_i
+ ,36Riskf,t_1 X ShOth_i + ﬁ7sb,j,t_1RiSkf,t_1 X ShOth_i + ,Bfo,t—l + ,BlLf,b,t + +5f + 6b,t + 6]‘,[ + 6dp + €f bt

> No significant effects associated with negative exposure to climate regulations

for loan rates charged by specialized banks after an oil supply news shock

US: Specialization x Negative Exposure (Reg) x Oil Supply News Shock EU: Specialization x Negative Exposure (Reg) x Oil Supply News Shock

400
500
200
7 ® 250
£=) E=)
a 0 a
2] (2] 0
< <
—200 -250
—-400 -500 .
1 2 3 4 1 2 3 4

Quarters after shock Quarters after shock

Reg. exposure X Specialized banks x Carbon price shock
Tech. exposure x Specialized banks x Oil Supply News Shock X Emission Intensity X Specialized banks X Oil Supply News Shock



Summary

> Specialized banks are better at pricing regulatory aspects of climate transition
risks

» Possible underreaction to market signals relevant for climate transition



Global COVOL events

Top COVOL Events [new events in boldface]

1 OctT.2003 045 Oilandgas running cut Faster than global wi
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13 MowB.2007 1557  Global Firancial Crisis - Asian markats crashe Cosco Busan oil spi

14 Marl8 2000 19.3%
destrction

15 Febl8.2022

Rusidy irvaces Ukrained: Sanctions on Russia
16 Feb5,2001 1806  Israeli-Palestinian conflict
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Evidence on belief updates: Data

> Change in county-level perception of short-run and long-run risks from climate
change between 2018 and 2020: Yale Climate Beliefs survey

> ‘Prior’ beliefs: County-level risk perception captured in 2014

> New public information: Number of Billion-dollar climate/weather events (NOAA)
between 2018 and 2020 (state-level)

> Controls: (i) Weather anomalies (ii) County demographics (iii) Political beliefs



Does a major weather disaster affect beliefs about short-run and
long-run risks from climate change?

> Yes, but prior beliefs are positively associated with updates in beliefs

» Events impact longer-term risk perceptions by a higher extent than short-term
risks

» Medium-term history of events (between 2005 and 2017) also significant, but
by a quarter of the magnitude of the impact of recent events
> Interactive effects:

> Effect of recent events higher in states which have a higher update in average
beliefs between 2016 and 2018

> Effect of prior-beliefs slightly weakened with the occurrence of an additional
event between 2018 and 2019

> Substantial property damages have a positive significant effect on short-term
belief updates for counties with higher update in average beliefs between
2016 and 2018



Did climate policy preferences change with major weather disasters?

> Recent events (2018 and 2019) and event history in the medium-term
(2005-2017) have a positive and significant effect on the support for electricity
from renewable sources

> Magnitude of effect of recent events 5x larger than the effect of past event
history

» Lack of evidence for similar effect on preference for regulating CO2 as a
pollutant

» Compound risk (Acharya et al., 2023): Preferences different from the objective

probability of regulation or subsidies but increased demand for green energy
a probable source of transition risk



Estimated percentage who believe climate change might cause
moderate to strong harm in the short-run

Dependent variable: HarmUS2020-2018

@ @ [©)] O] ©) ()
HarmUS;014 0.065* 0.084" 0.059* 0.081 0.054* 0.076*
(0.025) (0.028) (0.024) (0.029) (0.025) (0.029)
Eventsigig 0.281 0.677" 0.577*
(0.207) (0.262) (0.232)
Eventsgs17 0.078* 0.153"" 0137
(0.041) (0.052) (0.046)
Share of votes (Republicans) 0.007 0.008 0.005 0.006
(0.005) (0.005) (0.005) (0.005)
Eventsigi9 X HarmUS;g14 —0.005 —0.008" —-0.007
(0.005) (0.005) (0.004)
Eventsgsi; X HarmUS5p14 -0.002" -0.002" -0.002™
(0.001) (0.001) (0.001)
Eventsigi9 X RepublicanVoteSh -0.001" -0.001
(0.001) (0.001)
Eventsgs;7 X RepublicanVoteSt —0.0002 —0.0002
(0.0001) (0.0001)

Results - Beliefs



Estimated percentage who think global warming will harm future
generations a moderate amount/great deal

Dependent variable: 8eN2020-2018
@ [©)] [©)) @ ) (©6)
Futuregenzoiq 0.033 0.052* 0.039* 0.066" 0.033 0.060"
(0.020) (0.022) (0.022) (0.024) (0.022) (0.025)
Eventsigig 0.559" 1.079™ 0.976™
(0.174) (0.260) (0.245)
Eventsgsi7 0.129™ 0.238" 0.222"
(0.034) (0.047) (0.045)
Share of votes (Republicans) 0.009* 0.011 0.007 0.009"
(0.004) (0.005) (0.005) (0.005)
Events;g19 X Futuregenyois —0.004 —0.009" —0.008"
(0.003) (0.004) (0.004)
Eventsgs;7 X Futuregensoig —0.001 —0.003"* —0.002"*
(0.001) (0.001) (0.001)
Events;g19 X RepublicanVoteShare —0.002"" —0.001""
(0.0005) (0.0005)
Eventsgsi7 X RepublicanVoteShare —0.0003** —0.0003**

(0.0001) (0.0001)




Impact of crop and property damages on the change in estimated percentage who believe climate

change might cause moderate to strong harm to the future generations

Futuregenao-2018
1) ()] 3)

Futuregensoi4 0.020* -0.003 —-0.006
0012)  (0.017)  (0.017)

Share of votes (Republicans) -0.001  -0.001
(0.002)  (0.002)

Crop Damages (in $) - Quartile 4 0.147 0.208 0234
(0811)  (0.829)  (0.852)

Property Damages (in $) - Quartile 2 0.646 0551 0.461
(0609)  (0.634)  (0.618)

Property Damages (in $) - Quartile 3 0.851 0.699 0.560
(0.670) (0.676) (0.681)

Property Damages (in $) - Quartile 4 1467 0.986 0.906
0709)  (0.679)  (0.680)

FuturegenssXCrop Damages (in $) - Quartile 4 -0003  -0.004  -0.004
0.014) (0014  (0.014)

FuturegenzoaxProperty Damages (in§) - Quartile2 0010~ -0.009  -0.007
0.010)  (0011)  (0.010)

FuturegenzosxProperty Damages (in§) - Quartile 3 0016 ~ -0.013  -0.010
©011) (0011 (0.012)

FuturegensosxProperty Damages (in§) - Quartile 4~ —0.026"  -0.017  -0.016
0.012)  (0.011)  (0.011)

Observations 2,926 2,926 2,926
Adjusted R? 0.289 0.294 0.296




Impact of crop and property damages on the change in estimated percentage who believe climate

change might cause moderate to strong harm to the US in the short-run

HarmUS2020-2018
(0] @ 3)

HarmUSz014 0045 0021 0.019
0016)  (0017)  (0.017)

Share of votes (Republicans) 0.001 0.0001
0.002)  (0.002)

Crop Damages (in $) - Quartile 4 ~1153 0826  -0.829
(0.620) (0609  (0.618)

Property Damages (in $) - Quartile 2 0.487 0458 0444
(0565 (0574)  (0.556)

Property Damages (in $) - Quartile 3 0.862 0.632 0.539
(0.818) (0.907) (0.887)

Property Damages (in $) - Quartile 4 1.093 0.502 0.493
(0.748) (0.760)  (0.753)

HarmUS014xCrop Damages (in $) - Quartile 4 0.025" 0017 0017
0013)  (0013)  (0.013)

HarmUSs14xProperty Damages (in $) - Quartile2  -0010  -0.009  -0.009
0012)  (0012)  (0.011)

HarmUS 014 xProperty Damages (in $) - Quartile 3 —0.021 -0015  -0.013
0017) (0019  (0.019)

HarmUSyuxProperty Damages (in $) - Quartile 4~ -0.026' ~ -0.011  —0.011
0016)  (0.016)  (0.016)

Observations 2,926 2,926 2,926
Adjusted R? 0.176 0.209 0.209




Estimated percentage who think global warming will harm future
generations a moderate amount/great deal

Effect of county-level disasters

(1) (2) 3)
(0.0149) (0.0228) (0.0215)

Disastercounty,2018-2020 0.0304 -0.5567 -0.6166
(0.2099) (0.6235) (0.5995)
Republican Vote Share -0.0059  -0.0067
(0.0039)  (0.0040)
Futuregensos X Disastercounty,2018-2020 -0.0008  0.0063 0.0070
(0.0034) (0.0079) (0.0075)
Disastercounty,2018-2020 X Republican Vote Share 0.0030 0.0033
(0.0028)  (0.0028)
County-level controls Yes Yes
Linear weather anomalies Yes
Quadratic weather anomalies Yes
R? 0.29130 0.30873 0.31123
Observations 3,104 2,618 2,618

State FE. Yes Yes Yes




Estimated percentage who believe climate change might cause
moderate to strong harm in the short-run

Effect of county-level disasters

m 2 ®3)

HarmUS014 0.0252  0.0022  -0.0010
(0.0187) (0.0176) (0.0164)
Disastercounty2015-2020 01449 -05932  -0.6658
(0.2463) (0.5360) (0.5329)
Republican Vote Share -0.0024  -0.0034
(0.0028)  (0.0029)
HarmUSyn14 X Disaster county,2018-2020 0.0024  0.0093  0.0103
(0.0050)  (0.0081) (0.0080)
Disastercounty,2018-2020 X Republican Vote Share 0.0023  0.0027
' (0.0027)  (0.0027)
County-level controls Yes Yes
Linear weather anomalies Yes
Quadratic weather anomalies Yes
R? 0.36292  0.23265 0.23488
Observations 3,104 2,618 2,618

State EE. Yes Yes Yes




Estimated percentage who support regulating CO2 as a pollutant

Estimated percentage who support regulating CO2 as a pollutant

Dependent variable: Regul.
(1)) @ @ @ 3 ©
RegulateCO2014 0024 0057%  -0035"  -0025 ~0.038™  -0.027
0024)  (0027)  (0.014) (0.018) ©014)  (0.018)
Eventsizy 0210 0181 0117
(0.286) (0.141) (0.120)
Eventsosy 0.106" 0.050° 0.039
(0.045) (0.029) (0.026)
Share of votes (Republicans) ~0037  -0.038™  -0037  -0038™
(0.003) (0.003) (0.003)  (0.003)
RegulateCO2x014 X Eventsisiy ~0.002 ~0.001 ~0.001
(0.004) (0.002) (0.002)
RegulateCO22014 X Eventsosty ~0.001" ~0.001 ~0.0005
(0.001) (0.0004) (0.0004)
Events;iyx Share of votes (Republicans) 0.00001 0.0001
(0.0005) (0.001)
Eventsosiyx Share of votes (Republicans) 0.00005 0.0001
(0.0001) (0.0001)

Results - Policy Preferences



Estimated percentage who support requiring utilities to produce 20%
electricity from renewable sources

Dependent variable: 020-2018
@® @ 3 @ 6 ©
supportRPSyns —0.051™  -0034"  -0078™  -0.072"  -0081™  -0.075"
(0.014) (0.015) (0.015) (0.017) (0.016) 0.017)
Eventsisig 0.406™ 0483 0412
(0.109) (0.137) (0.124)
Eventsosiy 0,094 0,092 0,080
(0.019) (0.027) (0.025)
Share of votes (Republicans) —0.026™  -0.025"  -0.027  -0.026™
(0.004) (0.003) (0.004) (0.003)
SupportRPSy01s X Eventsisy ~0.001 -0.002 -0.001
(0.002) (0.002) (0.002)
supportRPSy0u X Eventsosiy ~0.001" ~0.0005 ~0.0004
(0.0004) (0.0004) (0.0004)
EventssioxShare of votes (Republicans) ~0.001" ~0.001"
(0.0004) (0.0004)
EventsosiyxShare of votes (Republicans) ~0.0002 ~0.0002
(0.0001) (0.0001)

Results - Policy Preferences



All Risk Results - No specialization

All-in-spread-drawn (bps)
All All All All EU EU EU EU us us us

Reg. Sentiment;_; 8.16 8.05 -16.56 -1691  8.35
(4.20) (421) (10.81) (10.72)  (4.95)
Scope 1 and 2 emission intensity;_1 1.13 0.93 5.13 5.84 -1.32
(2.67) (2.67) (9.41) (9.04) (2.80)
Tech. Sentiment;_; -4.01 -4.06 -0.72 -0.63 -0.81
(3.59) (3.59) (7.76)  (7.82) (3.83)
Firm-level controls v v v v v v v v v v v
Loan-level controls v v v v v v v v v v v
R? 0.76424 0.76416 0.76419 0.76428 0.89877 0.89867 0.89866 0.89879 0.72248 0.72240 0.72239
N 52,474 52474 52474 52474 8,468 8,468 8,468 8468 36,379 36,379 36,379
Borrower fixed effects v v v v v v v v N v v
Lender-Year fixed effects v v v v v v v v v v v
Industry-Year fixed effects v v v v v v v v v v v
Deal-Purpose fixed effects v v v v v v v v v v v

Note: Firm-level and loan-level variables controlled for. All columns present results with borrower fixed effects, lender-year fixed effects and

industry-year fixed effects



Negative technological exposure and bank specialization

All-in-spread-drawn (bps)
All EU us

Tech. Sentiment;_;

Specialization;_;

Tech. Sentiment;_; X Specialization;_;
Firm-level controls
Loan-level controls

RZ
N

Borrower EE.
Lender-Year EE.

Industry-Year EE.
Deal-Purpose FE.

232 -187 109
(356) (752)  (3.86)
015 -19.68  21.30
(20.64) (34.67) (21.31)
-56.84 3796  -61.85
v v v
v v v

0.76029 0.89845 0.71866
51,662 8,250 36,024

SENENEN
SENENEN
SENENEN




Emission Intensity and Bank Specialization

All-in-spread-drawn (bps)
All EU us

Scope 1 and 2 emission intensity;_;
Specialization;_;
Emission Intensity;_; X Specialization;_;

R2
N

Borrower EE.
Lender-Year EE.
Industry-Year EE.
Deal-Purpose EE.

100 583  -172
(2.63) (951) (2.73)
3081 9444 -62.69
(47.52) (100.14) (49.97)

516 2611 1823
(11.01) (23.77) (11.90)
0.76029 0.89845 0.71866
51,662 8250 36,024

SENENEN
SENENEN
ANENENEN




Does pricing of negative regulatory exposure by specialized banks
change after a carbon price shock?

EU: Specialization x Negative Exposure (Reg) x Carbon Price Shock
500

AISD (bps)

-500

2 3
Quarters after shock

Negative regulatory exposure X Specialized banks x Oil supply news shock



Does pricing of negative technological exposure by specialized
banks change after an oil supply news shock?

US: Specialization x Negative Exposure (Tech) x Oil Supply News Shock EU: Specialization x Negative Exposure (Tech) x Oil Supply News Shock

200
100 500
@ @
Q Q
=2 0 a
o a
0 Q 9
< -100 <
-200
-500
-300
1 2 3 4 1 2 3 4
Quarters after shock Quarters after shock

Negative regulatory exposure X Specialized banks x Oil supply news shock



Does pricing of emission intensity by specialized banks change after
an oil supply news shock?

US: Specialization x Emission Intensity x Oil Supply News Shock EU: Specialization x Emission Intensity x Oil Supply News Shock

100

AISD (bps)

-200

3 3
Quarters after shock Quarters after shock

Emission Intensity x Specialized banks X Oil supply news shock



All firms - regulatory exposure - news shock

All: Specialization x Negative Exposure (Reg) x Oil Supply News Shock
400 -

200

AISD (bps)

-200 i 1

Quarters after shock

Summary of empirical results



All tirms - technological exposure - news shock

All: Specialization x Negative Exposure (Tech) x Oil Supply News Shock

200 1

100

AISD (bps)

-100

-200

1 2 3 4
Quarters after shock

Summary of empirical results



All firms - emissions - news shock

All: Specialization x Emission Intensity x Oil Supply News Shock

50

@ 0
e
[a]
[

Z -50

-100

1 2 3 4
Quarters after shock

Summary of empirical results



Definitions: Borrower success probabilities after screening

> Posterior probabilities of beliefs about the borrowers after the S-bank gets the
screening signal 7:
A
> P(type = HIn = h) = gy = H
> P(i’]/pe:Lm:h):M:]_H

qb/\-i(-;(ll—q;\))(l—}\)
> P(type=Lin=1) = PA-N+A-P)A L
AM1-¢)
> P(type=Hln=1) = </>(1—A)+(q1§—¢)/\ =1-L

» Corresponding probabilities for a project on observing 1:
> p(h) = P(Returns = Rln =h) = Hp, + (1 - H)p,
> p(l) = P(Returns = Rln =1) = (1 = L)p, + Lp;
> Initial success probability for each project for the non-screening (U) bank:
/\ph +(1- )\)pl
> Breakeven interest rates for each lender: 7, = ﬁ



Definitions: Bayesian posterior after observing public signal 7,,

> Bayesian posteriors for project success after the S-bank gets the public signal
M-
_ A9Pppn+(1-A)(A-p)(A-p)p1
> PUihy) = =30, 505,
_ A=9)pput(1-Np(1-¢p)pi
> PUy) = =G50, 71000,
_ Ap(-¢p)pu+(1-1)(A-P)pyp1
> PUth) = =3G90,
_ M=) A=¢p)pn+(1-M)ddppi
> plly) = =Xagm-a0raho0,
> Bayesian posteriors for project success after the U-bank gets the public signal
My
_ Adppt (=M (A=)
> plhy) = qu>,,+(1—A)(1—¢;)
_ A(lf(/Jp)Pth(l*A)(Pth
> P(h) = ~hgeaag,)




Interest rate distributions for the Informed bank

Equilibrium profits for both banks must be the same for any r in the common
support derived in Proposition 1 for the banks to not deviate. Consequently:
» From the U-bank’s expected profits conditional on observing the public signal
hy, for a borrower !:

P( = hinp = ly)(p(iy)r = D)1 = F1 7 (1)) + Pr(n = linp = hy)(p(lhy)r — 1) = 0
1- p(lhp)r _ Pr(n = llqp = hp)
p(hhy)r =1 P(n = hinp = hy)

hh,,
I

=SF "nN=1-
» From the U-bank’s expected profits conditional on observing the public signal
I, for a borrower?:

P( = hinp = L)(p(hly)r = 1)(1 = Fy” (1) + Pr(n = lin, = L) (p(ll)r — 1) = 0
1- p(llp)r Pr(n = llnp = lp)

]
=F'0=1- p(hly)r =1 Pr(y = hin, = 1)

Lpecause the S-bank does not bid below Tihy

1l
Zpecause the S-bank does not bid for borrowers facing the signal Ilp, which implies that F; P =0



Interest rate distributions for the Uninformed bank

> From the S-bank’s expected profits conditional on observing the public signal
hy, for a borrower 3:

(P, = 1) = (p(ly)r — 1)(1 = F(r))
p(hhp)i_’hp -1
B p(hhp)r -1

hy

:>Fu

(r)=1

» From the S-bank’s expected profits conditional on observing the public signal
I, for a borrower:

(p(ly)7, — 1) = (p(l,)r = 1)(1 = FYy(r)
p(hl)F, — 1

N1
= F(n=1 Py — 1

Specause the U-bank does not bid below Tip
4pecause the U-bank does not bid below 1,



Distribution function of interest rates

> Fj(r) - Cumulative distribution function of interest rates offered by bank j
;7 €L U}

> To compare the effect of belief updates on the interest rates, I calculate the
expected interest rates for borrower group j where j € {hh,, lhy, lhy, 11,)}

o upper _bound . . . .
E|min(#,, 7 }] = f rdF(r); where  F(r) = F(r) + F,, () = F/(r)F,,(r)

lower_bound



Proof: Proposition 1

> 7’th < 7h,, < ?lhp\/ (Pp > % and 7hl,, < ?IV < ?llp\/ (Pp > 5
> For borrowers facing public signal 17, = h,, the breakeven interest rate for the U-bank

is r’Z’[’ =Ty, = p(h ;- At this interest rate, the U-bank is able to capture the /1, borrowers

for sure. The S-bank has informational advantage and can distinguish between hh,
and [h, borrowers. Charging 74, to the hhy, borrowers, the S-bank makes positive

_ pliny )
= phy)

profits since 7, p(hhy,) — it has no reason to charge below
this interest rate.

»> For the Ih, borrower is 7y, = p(lh 5 > Tn,- With repeated undercutting, the S-bank
charges 7y, in pure-strategy, and makes zero profits.

» By definition of ¢, the S-bank does not lend to the I, borrower. The U-bank captures
any [, borrower at the breakeven interest rate 7, = ’ﬁp), and to maintain the

borrower’s participation constraint, it will not charge any borrower more than R.

Since, 7y, = p(hl 5 <7, the S-bank will make positive profits by charging 7. So, the

lower bound for the support for interest rate charged to the [, borrower is 7;,



Mathematical Proof: Proposition 2 -1

Given the structure of the distribution functions for interest rates for different borrower groups, for borrowers who received a low signal from private
screening conducted by the S-bank in the first period:
@), = 1)

() = 1) ]

()7, —1)

(i) =1) ]

R 71}1;”
=E [Vllp] -E [rl;,p] = j_‘ rdFHp(r) - I rdFl;,p (r)
T, ™
b p

fR phlp)ry, = Dpu, fﬁh,, plhp)Ty, = Vi,
- rdr — T
Pl =172 P =17

_ plilp)my, —1 | PR -1 1 1
Ty | pilp)r, =1 | pUl)R=1 " pllly)Fy, — 1

plhhp)ry, =1 . p(hhp)riy, —1 1 1
Ty | Py, =1 )\ pUip)n, —1  plilp)ry, — 1

Fipy () =1~ [

Eyy (=1 —[

rdr

1
whichis >0 V ¢, ¢p > 5 and pe[0,1]



Mathematical Proof: Proposition 2 - II

Similarly, for borrowers who received a high signal from private screening conducted by the S-bank in the first period:

(= plhp))pUthp)r, =11 Pr(n = linp = hy)
(pUthp)r —1)2 ] [Pf(n = hlnp = hp)

A= plip)r)(ptlp)r, =D Pr(n =liny = 1)
(p(Hlp)r —1)2 ] [P’(ﬂ =hlnp = lr))]

R Vth
=>E [r;,,p] -E [’hhp] = j: ’thlp (r - j: rdF,hp (r
p "y

P, (0 =1 —[

Fup () =1 —[



Mathematical Proof: Proposition 2 - III

Substituting Pr(n = llny = hp) and Pr(1) = hlnp = hy) as '’ and 'd’ respectively (for the compactness of expressions) and Substituting Pr(n = llnp = 1))
and Pr(n = hlnp = Ip) as 'a’ and b’ respectively (for the compactness of expressions), we get

()7, — 1) (p(ly) + Ep(il,) (L) - p(ll,) _
e =

P, )2 "\ Py, =1
(p(th Vi, = 1)(p(h1,,) + 4 (3p(llp) - 2p(hip))) + & (p(hly) = plily)) 1 1
* Py [p(hlp)ﬁp =1 pi,)R—1

(S

1

(p(hlp)ilp _ 1)(p(llp) - P(hlp))} 1
(v

plhly)? (h[p);’p_l) (PR -1 ]

(p(hhp)rhp = 1) (pCip) + §p0p)) + § (plihy) - p(lhp)) (P 1
p(hy)? P(hhl?)rhp -1
(p(hhp)rhp = 1) (pihy) + 5 (3pUhy) — 20008,)) + § (pCiy) = plly) .
plhip)? plhitp)y, ~1 p(hhp)nh -1
lc (o, = 1) (o) = ) ] )
-l . _
Py (poitpyrs, ~1) (p0tpyr, 1)

whichis >0 YV ¢,¢p > % and pe[0,1]



Interest rate differentials for borrowers receiving n = [ from screening

High & (& = 0.99)

—®,-055
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. %085
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3
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02 04 06 08 1

Interest rate differentials for borrowers receiving ) = I from screening

Medium & (& = 0.80)




Definitions: Expected second-period profits conditional for the
Informed bank

Conditional on screening signal

> Ex-ante profits of the Informed bank conditional on the signal received
through screening

(¢-05)

7 = Pl = ol = WPy, = 1)+ (1, =yl = W) (p(hl)7, =1) = ~—



Maximum profits (77;) sharply increases as u increases

06

051

04 ¢

02r

01r

—_— <I>p -0.99

Expected second-period profits for the Informed bank

0.4

0.6

0.8 1



7, decreases with ¢,

06 | T
05
04
03[
02

0.1

01 . . . .
0.5 0.6 0.7 0.8 0.9 1




Information acquisition, prior-conformity, and project success
probabilities
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