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Tobin’s Q, revealing a significant negative valuation effect for transition
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Figure 12: Average Tobin’s Q Over the Years
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1. Introduction 

K Item 1A and evolving frameworks like the SEC’s 

environmental performance with Tobin’s Q and cost of capital

transition risks in earnings calls depress Tobin’s Q. Against this backdrop, 

report a <transparency premium= for climate

Item 1A <Risk Factors= sections of 10

valuation as proxied by Tobin’s Q. The an 3
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significant negative association with Tobin’s Q in the full sam

physical risk disclosures are penalized in <high risk= sectors (Utilities; Transportation & 

Warehousing), whereas climate language has little valuation effect in <low risk,= knowledge

robust, negative association with Tobin’s Q, suggesting that investors interpret explicit 

<high risk= industries (Utilities and Transportation & Warehousing) whereas in <low risk,= 



3

2. Literature Review

2.1. How Does Climate Risk Affect Firm Value 

2.2. Pricing of Climate-Related Uncertainty and Risk 

embed stochastic temperature <tipping‐point= 

disasters into a long‐run risks (LRR) model with Epstein3

tility in bad states and driving up the price of long‐run temperature 

risk.  Portfolios sorted on low‐frequency temperature innovations earn a positive <temperature 

risk premium= that has nearly doubled, from roughly 0.13 percent to

Using the Trucost database’s scope 1 (direct on

and scope 3 (other indirect) CO₂ measures, firms are ranked by total emissions to form decile 
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per month. This <carbon premium= indicates that investors demand explicit compensation for 

bearing firms’ carbon

construct a daily climate‐news index from The 

disproportionately depress returns of high‐emission and low‐ESG firms

2.2.1. Valuation Effects of Physical Climate Events

or hurricanes transmit directly to firms’ operations and market values. 

panel‐econometric studies linking temperature and precipitation a

introduce a text‐based <weather exposure= 

score derived from frequency counts of storm‐ and climate‐related language in 10

around future extreme‐weather eve

evidence on cash‐flow impacts 

systematic link between short‐run temperature variation and US firms’ sales, productivity, or 

physical risks without yet internalizing their longer‐term cost 

2.2.2. Climate Risk Across Other Asset Classes
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carry higher credit spreads, while corporate green bonds issue at a modest <greenium= relative 

Equities too respond to climate‐news 

shocks: dynamic <hedge= portfolios that go long firms that rally on bad‐news

those that fall deliver out‐of‐sample correlations of 20330 percent with WSJ climate‐news 

climate risk and conclude in their survey that there is <substantial scope for improveme

the measures of climate risk exposure= and that <increased disclosures by firms will provide 

new opportunities to measure firm’s exposure to various types of climate risk=.

2.3. Disclosure of Climate Risk

In the United States, the regulatory foundation for firms’ climate

SEC’s 2005 risk
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model this choice as a signal of cash‐flow variance: by releasing even imprecise information 

about future variability, a firm reduces investors’ so

show that in a <persuasion game= against activist 

<greenwashing,= disclosing just enough good news to avoid penalty but hiding downside. 

show that shareholder‐led engagement can meaningfully 

enhance firms’ voluntary climate‐risk reporting and that investors reward this added 

sals that large, long‐term institutional investors submit at 

disclosure of emissions and climate‐risk management, firms respond by improving their CDP 

climate‐

measured as Tobin’s Q

valuation benefits through greater climate‐risk transp

analytics evidence: investors with greater <power= (large asset owners, universal owners) and 

France’s Article 173 mandate, the Climate 

Action 100+ engagement, and the UK’s carbon

when investors can <influence= firms and that minded investors subsequently <select= 
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carbon disclosures enjoy significantly higher Tobin’s Q, especially in BRIC co

leverage SASB’s sectoral 

materiality map to show that in industries deemed climate‐material, firms that include climate

use industry‐expected materiality as a credibility check when interpreting disclosures.

Finally, the audit function and financial‐reporting quality can amplify the market’s response to 

climate‐risk narratives. 

investors’ willingness to pay increases independently of their fundamental‐value 

credibility and thus the value relevance of climate‐risk disclosures embedded in financi

2.4. Textual Analysis Frameworks for Climate Risk and Their Valuation 

Impacts

language processing to quantify firms’ 
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2.4.1. Dictionary and Network-based Measures in 10-K Filings

develop a firm‐specific < =

frequency of climate‐related passages in Item 1A of 10

predicts both cross‐sectional variation in Tobin’s Q and time‐series returns, confirming that 

2.4.2. Transformer-based Classification of Voluntary and Regulatory Disclosures

Recent advances in natural‐language processing have introduced transformer‐based 

architectures, such as BERT and its domain‐adapted variants, that leverage self‐attention to 

model semantic relationships across entire documents. These models enable fine‐gra

fine‐tune a pre‐trained BERT model on firms’ 10

risks (extreme weather, asset damage). Aggregating these sentence‐level classifica

firm‐year measures of disclosure intensity for each risk type, which the authors then link to 

changes in corporate CDS spreads across maturities. Their results demonstrate that transition‐

risk narratives and physical‐risk narratives carry distinct credit‐risk implications, highlighting 

the value of disentangling risk dimensions through transformer‐based classification
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<cheap talk= in corporate climate disclosures. After further pre‐training the base transformer 

on a large corpus of annual reports and climate‐change literature, they fine‐tune it to classify 

firm’s annual report across five dimensions: climate relevance, sentiment 

4

year‐by‐sector, and country fixed effects, the study shows that engagement by Climate Action 

3

controversies, underscoring that non‐specific disclosures often signal weaker real‐world 

2.4.3. Alternative Text-Sources: News and Earnings-Call Transcripts

3

3

filtered through an IPCC‐informed vocabulary. Innovations in this index predict both equity‐

market‐wide news flows serve as a priced signal of firms’ climate‐risk exposu

turn to quarterly earnings‐call transcripts to develop a firm‐level climate‐exposure 

measure. They begin with a small seed list of climate‐related bigrams (e.g., <carbon tax,= 

<renewable energy=) and employ a machine‐learning keyword‐discovery algorithm t

this list to context‐specific bi

standardized exposure scores, they demonstrate that this soft‐inform

modest but statistically significant risk premium when examined using option‐implied 

expected‐return proxies Moreover, they document that this premium is time‐varying

32014 alongside green innovation, state adaptation plans, and oil‐price shocks, 
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then receding post‐2015

pricing of distinct climate‐risk dimensions

apply the refined keyword‐

3

Econometric tests link higher earnings‐call exposure to notable real‐economy outcomes

09 % and green patenting by 72 % per 1σ rise in exposur

financial market effects, including wider tail‐risk costs in options markets and a positive, time‐

executives’ verbal climate narratives predict both firms’ real‐world green activities and their 

compensation for bearing climate‐related risk

Collectively, these studies demonstrate that textual measures of climate‐risk communication

aiming to capture the subtleties of firms’ mandated climate narratives and to test their 

2.5. Hypothesis Development 

Exchange Commission’s 2010 guidance explicitly identified climate change as a risk factor 

K, reinforcing firms’ obligations t
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generate three mandatory‐disclosure measures for each firm

, Tobin’s Q is then regressed on this disclosure score and a 
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3. Data and Methodology 

3

regressions that relate text‐based risk measures to firm valuation.

3.1. Sample Construction

3

’

from CRSP, and, together with book‐value data from Compustat, wer

Tobin’s Q 

3.2. Text Data Retrieval and Preprocessing 

SEC’s 
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3.3. ClimateBERT

left and right context through multiple self‐attention layers; it was pretrained

corpora using masked‐language and next‐sentence prediction objectives, and its token 

ClimateBERT extends this paradigm to the climate‐risk domain by further pretraining a BERT 

base model on climate‐science and environmental text and then fine‐tuning it on labeled 

. In practice, the fine‐tuning process begins with a training set of several thousand 

both climate‐related and random non‐climate examples

expanded by reviewing and relabeling <confusing= cases where class probabilities are close. 

to assign binary labels, controlling for overall sentence volume when aggregating into firm‐

3

in detecting nuanced climate‐risk language.

Unlike Bingler et al.’s 
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tune this model, Deng et al.’s paper provides convergence curves 

3
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particularly if those costs are not fully recoverable from APS’ 
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Houston Electric’s results of operations in a 

3.4. Text-based Climate Risk Metrics

Consistent with Kölbel et al. (2022), I classified paragraphs with probability ≥ 

�þÿÿÿāăĂāāÿă�,� =  # {ĀăĀāăĀāăĀ ÿĀ āþÿÿÿāăĂ ÿăþÿāăĂ ĂÿÿÿýÿÿĂ/Ā}ăāāÿþĂăĀāăĀāăĀ�,�
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≥

ăÿÿĀĀÿāÿāĀāÿĀýĂāāÿă�,� =  # {āÿÿĀĀÿāÿāĀ ÿÿĀý ĀăĀāăĀāăĀ}ăāāÿþĂăĀāăĀāăĀ�,�
ÿ/�ĀÿāÿþāÿĀýĂāāÿă�,� =  # {Ă/�Āÿāÿþ ÿÿĀý ĀăĀāăĀāăĀ}ăāāÿþĂăĀāăĀāăĀ�,�

3.5. Dependent and Control Variables 

, I included a set of firm‐level controls.  Firm size was proxied 

measured as the ratio of total debt to total assets, capturing capital‐structure risk.  R&D 

reflecting firms’ innovation efforts

expenses scaled by total assets.  Cash holdings were defined as the ratio of cash and short‐term 

tal‐expenditure was 

measured by dividing capital expenditures by total assets, capturing firms’ investment activity.  

, Tobin’s Q, is calculated 
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3.6. Empirical Specification

With financial controls and climate‐risk metrics assembled into a 3

three separate firm‐fixed‐effects regressions (one per risk measure) by pooled OLS:

ăāĀÿĀ′Ā Ā�,� =  ÿ + Ā1āÿĀý�ăÿĀĂÿă�,�−1 + ���,�−1 + ��−1 + Ā� + ÿ�,�−1
My dependent variable is Tobin’s Q and my 

Xi,t21
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3.7. Summary Statistics

3

period. By focusing on these large‐cap constituents, I ensure that my analysis reflects the 

reports key summary statistics. Tobin’s Q

reflecting substantial cross‐sectional heterogeneity in firms’ growth and investment prospects. 

average 0.134 (SD = 0.146), foreign‐exchange 

Score, all hand‐coded from the Item 1A <Risk Factors= sections of firms’ annual 10

Score, with Physical Score the lowest. This ordering is unsurprising: the broad <climate= 

ion‐risk topics 

albeit still more salient than acute or chronic physical‐risk events, which tend to be episodic 

consistently than physical‐risk exposures, which may be perceived as less predictable or 
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4. Results 

4.1. Climate Risk Measures Over Time 

gradual adoption, and recent acceleration in firms’ mandated climate‐risk reporting.

307), all three scores surge, reflecting the SEC’s initial 2005 risk‐

. The average overall climate‐risk score jumps from 0.11 in 2005 

3

most pronounced for the transition‐risk score (rising from 0.044 

coinciding with the SEC’s 2010 interpretive release formally calling out material 

3

3

renewed regulatory momentum (notably the SEC’s 2022 climate‐disclosure proposal), the 
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3



23

3

3 3

3 3 3

demeaned series; these <within firm= correlat 3

3 3
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4.2. Industry Results 

presents the distribution of firm‐year observations across 18 two‐digit NAICS 

3

across sectors and the varying lengths of climate‐risk narra
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4.2.1. High- and low-Climate Risk Industries – Deep Dive 

To assess whether the valuation impact of climate‐risk disclosures depends on the materiality 

three of six climate issues (e.g., GHG emissions, energy management, physical‐asset impacts) 

sis focuses on two <high‐risk= industries
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and two <low‐risk= industries

renewable‐portfolio standards) and acute physical risks (storm damage to generation assets, 

sea‐level rise threats to infrastructure). Transportation & Warehousing 3

observations) similarly contend with fuel‐efficiency mandates, electrification requirements, 

and extreme‐weather disruptions to logistics networks. In contrast, Information (NAICS 51; 

observations) operate largely asset‐light business models with minimal direct exposure to 

carbon‐cost or facility‐damage risks, making them natural comparators for determining 

7, across the four industries, the year‐by‐year scatterplots reveal different 

disclosure trajectories that closely mirror each sector’s underlying climate‐risk materiality.

In the Utilities industry, overall climate‐risk scores surged in response to the SEC’s 

3

and then settled into a decade‐long plateau around 0.50 before rebounding after 

2021 to approach 0.60 by 2024. Transition‐risk 

inverted‐U shape, 3

ical‐risk 

3

These patterns suggest that power companies initially incorporated broad and policy‐oriented 

es of asset‐level vulnerabilities as 

stakeholder pressure and extreme‐weather events intensified.

mandated climate narratives. Their overall climate‐risk scores

30.30 in the mid‐2000s to roughly 0.35 by 2024, reflecting incremental adoption of 

climate framing. Transition‐risk 

indicating continuous integration of fuel‐policy and market‐shift concerns, while physical‐risk 

before 2010 to approximately 0.05 by the mid‐

2020s. Compared with Utilities, Transportation’s smoother upward trends and lower absolute 
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levels imply a sector that has progressively, rather than abruptly, amplified its risk‐factor 

are both classified as nonmaterial for climate risk, maintained flat, low‐level disclosure profiles 

30.07 to near zero over the 2010s before a modest late‐cycle uptick. Physical‐

exhibited a modest inverted‐U in overall climate 

3

K narratives have largely resisted regulatory and event‐driven 

regulatory milestones and real‐world climate events have driven significant narrative 

transition‐risk languages lead disclosure evolution while physical‐risk discussions emerge 
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4.2.2. Industry-level Fixed-effect Analysis 

, who use industry fixed effects to reveal how text‐based climate‐

< = 

physical climate hazards and policy‐driven transition pressures.

When examining the overall climate‐risk score (Figure 8), Utilities exhibit the largest positive 

Services, Construction, and Agriculture & Forestry also display significantly elevated climate‐

Health Care & Social Assistance report slightly lower climate‐risk mention than the baseline, 

rds engage less frequently in climate‐related narratives.

This pattern underscores the concentration of transition‐risk discourse in carbon‐intensive and 

ervice‐oriented industries remain comparatively 
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Finally, the physical‐risk score (Figure 10) reveals the least variation across industries. Only 

ical‐risk discussion is not widespread 

financial‐service firms, which serve as a de facto normative benchmark. Service‐sector 

industries with limited direct exposure to climate hazards continue to under‐discuss these risks, 

le in shaping corporate climate‐risk 
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4.3. Impact of Climate Risk Disclosure on Firm Market Value 

climate risk disclosures on Tobin’s Q. 

’

3 30.84), indicating no statistically discernible effect on Tobin’s Q. By 

3 3

point decline in Tobin’s Q. In the third specification 

3

3

larger firms and those with higher leverage, liquidity (cash ratio), and capital‐expenditure 

valuation. The inclusion of industry × year fixed effects absorbs sectoral and temporal shocks, 

related threats but do not systematically reward or punish broad climate‐risk or 

physical‐risk language. The significant negative coefficient on TransitionRisk 

contrast to the <transparency premium= reported in Vestrelli et al. (2022), who document a 

positive effect of climate‐risk disclosure on market value under ordinary attention conditions. 

Our result instead echoes their <attention trap= mechanism:

sample period, place greater weight on firms’ prospective 
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4.3.1. Firm Market Value Over Time 

plots the cross‐sectional mean of Tobin’s Q for our sample from 2005 through 2024. 

Several pronounced phases emerge. In the pre‐crisis years of 20053



36

average Q had not only recouped pre‐crisis levels but climbed to about 2.5, reflecting the 

In 2022, average Tobin’s Q registered a sharp drop back to near 2.6, as monetary policy 

tightened, supply‐chain frictions persisted, and geopolitical tensions rose. The subsequent two 

markets began to adapt to the new interest‐rate regime and lingering post

the importance of controlling for year‐specific shocks when relating firm

from crisis‐driven 

confound estimates of how climate‐risk language influences equity prices. By including 

industry × year fixed effects in 

and market‐wide fluctuations, thereby isolating the idiosyncratic link between each firm’s 

climate‐risk score and its Tobin’s Q.
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Average Tobin’s Q 

4.3.2. Impact on Firm Market Value for Specific Industries

lagged control variables and industry × year fixed effects used in the aggregate analysis. 

e risks in a firm’s 

point drop in Tobin’s Q 3

3 3

3 3
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3 3 3

3

3 3
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4.3.3. Impact on Firm Market Value Pre- and Post-COVID Period 

splitting the panel at the end of 2018. Table 8 presents results for the <pr COVID= window 

32018), while Table 9 covers the <post COVID= period (20193

y   year fixed effects.

3 3

risk language experienced lower Tobin’s Q. By contrast

3

3

with Tobin’s Q.

3 3 3

signal ordinarily conveyed by firms’ narrativ

acute systemic stress, the equity market’s sensitivity to mandated climate

risk discourse and firm value is concentrated in <normal= market regimes, but that this 

4

4
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5. Discussion and Limitations

decline in Tobin’s Q, 

language exerts a clear effect. When the analysis is restricted to <high risk= industries4

4

mically and statistically meaningful negative coefficients. In contrast, in <low risk= 

proactive risk discussion depresses Tobin’s Q, closely mirroring the negative 

report a <transparency 

premium= in 10
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4

4

4

4
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