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Gap and challenges

• little evidence on the degree to which climate change impacts jobs, innovation,

and risk sharing in capital markets

• impacts on individual firms are different to measure

challenge 1: multifaceted effects from multiple sources

challenge 2: firm heterogeneity → disaggregated measures

This paper:

• use transcripts of earning conference calls to construct time-varying measures of

how call participants view firms’ exposure to climate change
=⇒ capturing the attention devoted to climate change topics at a given point in time
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Built on ...

• use recent work using quarterly earning calls as a source for identifying firms’ various risks

and opportunities (Hassan et al. (2019, 2021, 2023a, 2023b), Jamilov, Rey, and Tahoun (2021))

• sim: define “exposure” as the share of the conversation in a transcript devoted to that topic

• dev 1: capture the market’s perception of a firm’s exposure to various upside or downside

factors, e.g., physical threats, regulatory interventions, and technological opportunities...

• dev 2: to identify “niche language” of specific wordings → develop a new method that

adapts the keyword discovery algorithm – four related sets of climate change bigrams

1st = broadly defined aspects of climate change

other 3 = opportunities, physical shocks, and regulatory shocks.

⇒ use these four sets of bigrams to construct firm-level measures reflecting call participants’

topical attention

... for over 10k firms in 34 countries between 2002 and 2020.
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Applying the measures

• on the nature of climate change exposure:

separating the relative contributions of aggregate, sectoral, and firm-level exposure

⇒ 70% - 96% of the variation plays out at the firm level

• to four real and financial market outcomes:

- green-tech hiring and green patents

→ 1 s.d. climate expo. = 109 % increase in green jobs

→ 1 s.d. climate expo. = 72% increase in the number of green patents

- risks and risk premiums in the options market

- conditional pricing of a factor that reflects innovations to the aggregate level of climate

change exposure

→ higher beta firms in this regard face higher uncertainty and earn higher returns
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Data

• earnings conference calls: Refinitiv Eikon, 2002-2020

excluding countries with 150 or fewer firm-year obs and drop SIC codes 9900-9999

• carbon emissions: S&P Global Trucost (emission levels)

• public attention to climate change: the WSJ CC News Index

• green-tech jobs: Bloom et al. (2021), online job postings by firms related to four technologies:

hybrid vehicle electric car, lithium battery, solar power, fracking.

number of postings for disruptive green-tech jobs in a firm-year

• green patents: Google Patents (GP) database

number of green patents filed in a firm-year

• Risks and Risk Premiums in the Options Market: Volatility Surface File of Ivy DB

OptionMetrics (S&P 500)

• Risk Premiums in the Equity Market: monthly data on the standard factors from Ken

French’s data library; term and default spread data from FRED library

• other from e.g., Compustat North America and Compustat Global.
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Machine learning process

• adapt the keyword discovery algorithm from King, Lam and Roberts (2017):

choose initial bigrams that are unambiguously related to climate change → use these to

search for new bigrams (easy to decompose because of connectivity) → construct a

predictive model and apply this model to sentences that do not include initial bigrams

• construct measures of climate change exposure for each transcript (capturing the attention):

Overall exposure CCExposure based on the frequency of specified bigrams in a

transcript, adjusted for the call length

annual measure: average the quarterly measures

product measures for opportunities, regulatory shocks and physical shocks,

respectively

• two refinements:

two sentiment measures (conditioning on the presence of the positive or negative tone

words)

a measure of risk (relative frequency of climate change bigrams with “risk”,

“opportunity” or synonyms)

robustness: score bigrams for their representativeness
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summary stats

7/17



Validation (Too technical details are skipped)
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Variance Decomposition:
to examine the extent to which CCExposure and its components quantify firm-level variation in climate change exposure

9/17



Measurement error

Main interpretation: a firmâs idiosyncratic exposure to climate change is the key determinant of

the measured variation

Alternative concerns: part of the firm-level variation reflects idiosyncratic measurement error?

Several tests that dispel this alternative:

• robust associations between CCExposure and important real and financial outcomes (as do

other papers) =⇒ the variation reflected in firm-level CCExposure is not simply noise

• quantify the amount of measurement error contained in the firm-level variation:

(i) assuming true exposure follows AR(1) and CCExposure measures this true exposure

with classical (i.i.d.) measurement error.

(ii) IV with the lagged variable

(iii) compare coef. from OLS and IV estimation

⇒ measurement error in the firm-level dimension is higher than in the overall panel, but

only modestly.

10/17



Real outcomes: Green-Tech Jobs and Green Patents

Exposure measures help predict real outcomes related to the net-zero transition? Relate next

yearâs creation of disruptive green-tech jobs and green patents to this yearâs values of climate

change exposure.
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Green job results

firms with higher overall exposure post more vacancies for jobs in disruptive green technologies

over the subsequent year.
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Green patent results

firms with greater climate change exposure show more green patenting in the next year.
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Financial market outcomes

test whether climate change exposure is related to option-implied risks and risk premiums

three sets of risk variables:

• three implied central moments, namely, variance (IVar), skewness (ISkew), and kurtosis

(IKurt)

• calculate two heuristic measures quantifying the relative expensiveness of protection against

left (SlopeD) and right (SlopeU ) tail risks

• the variance risk premium (VRP) to measure the premiums that investors are willing to pay

to hedge against general climate-related variance risk
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Risk result
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Cross-section stock return

investigate the conditional pricing of CCEXPOSURE in the cross-section of stocks:

• construct the factor as an unexpected shock to the aggregate value of CCExposure

(i) convert quarterly transcript-level values of CCExposure for U.S-traded firms to a

monthly frequency by propagating the last exposure values for up to three months

forward

(ii) compute cross-sectional monthly averages of CCExposure

(iii) take the first differences in these monthly averages as a proxy for unexpected monthly

shocks to the aggregate exposure level, and use them as the CCEXPOSURE factor.
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Result
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