Firms’ Carbon Emissions and Monetary Policy

Olena Havrylchyk" Pedram Pourabbasvafa’
First draft: July 2023 Revised: December 2024
Abstract

This paper examines the role of carbon bias in the transmission of monetary policy shocks in the U.S. and euro
area between 2005 and 2022. We employ an event-study design and Jorda’s (2005) local projections to estimate
the effects on stock prices and firm investment, respectively. In regressions excluding firm- and industry-level
controls, we find that carbon emissions intensity strengthens monetary policy transmission in the U.S., but not
in the euro area. We identify three mechanisms driving this carbon bias: (1) carbon-intensive industries are more
reactive to monetary policy shocks, which is likely driven by the U.S. shale oil and gas revolution; (2) a strong corre-
lation between carbon emissions intensity and capital tangibility, the latter being known to strengthen monetary
policy transmission in the U.S.; and (3) transition risk that reflects the amount of investment needed to transition
to zero-carbon economy. These effects are not observed in the euro area, which we attribute to differing energy
and mining sector dynamics. Our findings contribute to the discussion on integrating climate considerations into

monetary policy.
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1 Introduction

Despite the principle of market neutrality ? being a cornerstone of monetary policy, growing evidence suggests
that some unconventional central bank policies, such as corporate bond purchases, are skewed towards sectors
characterized by high carbon emissions as these industries tend to issue bonds more frequently (Matikainen et al.,
2017; Papoutsi et al., 2021). These findings imply that the market neutrality principle may perpetuate preexisting
market failures and result in the misallocation of resources (Schnabel, 2021). As a consequence, the ECB, the BoE,
and Riksbank have pledged to decarbonize their corporate bond purchases and holdings and to enhance their
climate risk assessment, management, and modeling 3. In contrast, while the Financial Stability Oversight Council
in the U.S. has identified climate change as a threat to financial stability (FSOC, 2021), the discussion regarding its

implications for monetary policy has been limited.

In this paper, we explore the potential existence of the carbon bias in the transmission of all monetary policy tools.
Specifically, we rely on an event study to analyze the influence of carbon emissions intensity on the transmission
of the monetary policy shocks to stock prices. To measure the broader real economic impact, we additionally
use Jorda’s (2005) local projections to estimate the effects on firms’ investments. Our sample is limited to firms for
which we have carbon emissions data either disclosed by firms or estimated by Trucost. In total, our dataset covers

1671 publicly traded non-financial firms in the U.S. and 696 firms in the euro area for the 2005-2022 period.

Brown and green firms might react differently to monetary policy shocks via three channels. First, brown and
green firms belong to different industries and past literature has already shown that some industries (e.g., those
that produce durable goods) are more reactive to monetary policy shocks than others because their consumption
can be postponed (Dedola and Lippi, 2005; Peersman and Smets (2002). We refer to this as the industry channel.
Second, carbon emissions intensity is correlated with capital tangibility. Déttling and Ratnovski (2023) show that
monetary policy has a weaker impact on firms with more intangible capital relative to tangible capital due to the
weaker credit transmission channel. Their results imply that capital tangibility might act as a confounding factor in
the analysis of the carbon bias of the monetary policy transmission. We refer to this as capital tangibility channel.
Finally, in a contemporaneous study, Dottling and Lam (2024) show that U.S. firms with larger scope 1 emissions
are more reactive to changes in monetary policy because larger carbon emitters are more prone to transition risk.

We refer to this as transition risk channel.

To identify the causal impact of monetary policy, our analysis relies on monetary policy shocks estimated by
Giirkaynak, Sack, and Swanson (2005) for the U.S. and Altavilla, Brugnolini, Giirkaynak, Motto, and Ragusa (2019)
for the euro area. These monetary policy shocks are two-dimensional: the first dimension represents surprises to
the current policy rate (referred to as target factor), while the second dimension captures revisions to expectations
of future interest rates, such as forward guidance (referred to as path factor). To ensure the robustness of our re-

sults, we rely on several alternative measures of monetary policy shocks developed by Jarociniski and Karadi (2020)

2We refer to ‘market neutrality’ in context of monetary policy not benefiting some firms more than others (Schnabel, 2021).

SFor ECB: https://www.ecb.europa.eu/mopo/implement/app/html/ecb.fag_cspp_climate_change.en.html ; For BoE: https://www.
bankofengland.co.uk/markets/greening- the-corporate-bond-purchase-scheme ; For Riksbank: https://www.riksbank.se/en-gb/markets/
the-riksbanks-securities-holdings/corporate-bonds/


https://www.ecb.europa.eu/mopo/implement/app/html/ecb.faq_cspp_climate_change.en.html
https://www.bankofengland.co.uk/markets/greening-the-corporate-bond-purchase-scheme
https://www.bankofengland.co.uk/markets/greening-the-corporate-bond-purchase-scheme
https://www.riksbank.se/en-gb/markets/the-riksbanks-securities-holdings/corporate-bonds/
https://www.riksbank.se/en-gb/markets/the-riksbanks-securities-holdings/corporate-bonds/

and Bu, Rogers, and Wu (2021) for the U.S. and Jarociriski and Karadi (2020) and Kerssenfischer (2022) for the euro

area.

To measure firms’ carbon intensity, we divide the sum of firms’ Scope 1 and Scope 2 CO2-equivalent emissions*

by their CPI-adjusted operating revenue. The carbon emissions data is provided by Trucost, widely used by cen-
tral banks, investors, and in the academic literature (Aswani et al., 2023; Papoutsi, Piazzesi, and Schneider, 2021;
Hengge, Panizza, and Varghese, 2023; Bolton and Kacperczyk, 2021, 2023). Trucost collects firms’ disclosures of
carbon emissions and estimates emissions for firms that fail to provide sufficient information or whose data qual-
ity is questionable. In light of findings of Aswani et al. (2023), which show that estimated and disclosed emissions

might yield different findings, we present our results using both types of data.

We define capital tangibility as the ratio of tangible capital to total tangible and intangible capital. Tangible capital,
reported on firms’ balance sheets as net property, plant, and equipment, is straightforward to measure. How-
ever, measuring intangible capital presents challenges, as balance sheets typically record only acquired intangible
assets. In contrast, the majority of intangible capital is internally generated by firms and is instead reflected in
research and development (R&D) expenses. We follow the methodology of Peters and Taylor (2017) to calculate
firm’s stock of knowledge capital by applying perpetual inventory method and industry specific depreciation rates
to R&D expenses and 30% of SG&A expenses. To the best of our knowledge, this study is the first to estimate intan-

gible capital for the euro area.

Our study provides several novel findings. We begin by demonstrating that, in a regression without firm- and
industry-level controls, emissions intensity affects monetary policy transmission in the U.S., but not in the euro
area. One standard deviation increase in emissions intensity is associated with a 3.6 basis point larger reaction
to the average target factor shock and a 4.1 basis point larger reaction to the average path factor shock in our
U.S. sample. To contextualize the magnitude of this carbon bias, we compare it to the average market reaction
to monetary policy shocks, which are 9.6 and 12.9 basis points for the target and path factor shocks, respectively.
Thus, the carbon bias amounts to 37% and 31% of the stock market reaction to the average target factor and path

factor shocks, respectively.

To understand the economic mechanisms behind the above carbon bias in the U.S., we introduce sequentially
firm- and industry-level control variables. While the introduction of size, age, leverage, Tobin’s g, cash holding,
cash flow, and dividend payment have no impact on the significance and magnitude of the carbon bias, the intro-
duction of interactions of monetary policy shocks with capital tangibility and the inclusion of industry-event fixed
effects lead to the disappearance of the carbon bias. The impact of capital tangibility and industry-event fixed

effects on our coefficient of interest is in line with our capital tangibility and industry channels.

To further explore the industry channel, we demonstrate that carbon bias in the U.S. is driven by a strong corre-

lation between the industry reactivity to monetary policy shocks that impact the future interest rates (path factor)

4The greenhouse gas emissions are the seven gases mandated under the Kyoto Protocol and are to be included in national inventories
under the United Nations Framework Convention on Climate Change (UNFCCC): carbon dioxide (CO2), methane (CH4), nitrous oxide (N2),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulfur hexafluoride (SF6) and nitrogen trifluoride (NF3). For ease of accounting, these
gases are usually converted to and expressed as carbon dioxide equivalents (CO2e). For simplicity, we use the term “carbon emissions”.



and the carbon emissions intensity of those industries. In particular, the energy extraction and mining industries
exhibit higher sensitivity to the path factor of the monetary policy. In contrast, no such correlation exists for the
target factor in the U.S. or for both factors in the euro area. We attribute the difference between findings for the
U.S. and the Euro area to the differences in their energy sectors dynamics. While our U.S. sample includes 66 en-
ergy extraction firms, the euro area sample contains only 7 firms. During the study period, the U.S. emerged as the
only country to exploit and produce shale gas and oil on a large scale (Hu et al., 2019), which generated positive
spillover effects on other sectors of the economy (Feyrer et al., 2017). Therefore, the observed carbon bias can be
attributed to the strong demand conditions in the U.S. energy sector and the subsequent spillover effects on other

energy-intensive sectors.

Given that the carbon bias is explained by the strong demand within the U.S. energy sector, an important follow-
up question arises: has this economic environment also influenced the impact of monetary policy on U.S. clean
energy stock prices? To address this question, we construct an industry called Clean Energy which includes firms
from the Wilder Hill Clean Energy Index (ECO). This index encompasses firms from different sectors such as energy
and manufacturing that work towards the green transition, and it is widely used by the literature investigating
renewable energy stocks (Bondia et al., 2016; Dutta, 2017, Ferrer et al. 2018). In contrast to our results for the fossil

fuel energy industry, we do not find that monetary policy transmission is different for the Clean Energy firms.

Next, we show capital tangibility channel in the U.S is driven by strong correlation of 74 percent between firms’
carbon emissions intensity and capital tangibility. Since D6ttling and Ratnovski (2023) demonstrate that capital
tangibility strengthens the transmission of monetary policy to current interest rates (target factor), it is unsurpris-
ing that including this variable in our model reduces the magnitude of the carbon bias in the U.S. In other words,
capital tangibility acts as a confounding variable. Consistent with Déttling and Ratnovski (2023), we show that
this effect is more pronounced for financially constrained firms, measured by age, size and cash holding, aligning
with the credit channel of monetary policy transmission. In the euro area, we also observe a strong correlation
of 64 percent between firms’ carbon emissions intensity and their capital tangibility. However, when replicating
the findings of Dottling and Ratnovski (2023) for the euro area, we do not find that capital tangibility strengthens

monetary policy transmission, which explains the absence of carbon bias in this region.

To explore transition risk, we focus on Scope 1 emissions because they are better suited to capture a company’s
exposure to transition risk as they are directly controlled by the company and reflect their investment needs to
transition to a low-emissions regime (Déttling and Lam, 2023). In regressions with a full set of controls, we find
that firms with higher emissions intensity are more reactive to monetary policy shocks that affect current interest
rates (target factor), but this result only holds for the largest polluters in the U.S. This is not surprising, because

largest polluters are more likely to be subjected to carbon regulation.

Importantly, our three channels of carbon bias respond differently to various dimensions of monetary policy
shocks, i.e. target or path factor. Industry channel appears to react to monetary policy shocks that shape future
interest rates, such as forward guidance and quantitative easing (path factor). In contrast, capital tangibility chan-

nel and transition risk channel react to monetary policy shocks that shape current interest rates (target factor). This



is in line with the literature that shows that conventional and unconventional monetary policies operate through

different channels (Lhuissier and Szczerbowicz, 2022).

Finally, we demonstrate that carbon emissions intensity affects monetary policy transmission to firm investment
over the 12-quarter period following a monetary policy shock. Using firm-level data and Jorda’s (2005) local pro-
jections, we apply a step-by-step approach similar to the event-study methodology. We first estimate the carbon
bias in a regression without firm- and industry-level control variables, then sequentially introduce different con-
trol variables. Conforming our stock market results, we show to carbon bias in the investment is driven by capital

tangibility and industry channels.

Our paper is contemporaneous with other papers that explore the interaction between monetary policy and car-
bon emissions in the U.S (Dottling and Lam, 2024) and the euro area (Bauer et al., 2024). However, our paper is
the only that attempts to apply the same methodology for both regions. Moreover, our approach is different. We
start by measuring carbon bias in regressions without control variables, because we believe that its size is impor-
tant for policy makers interested in the transition to zero-carbon economy. Then, we introduce control variables
to explore three different channels (industry reactivity channel, capital tangibility, transition risk). Other studies
appear to focus on transition risk or carbon premium that can be measured only in regressions with a full set of

controls. There are also differences in the variable definition and sample construction.

Our paper contributes to the three strands of the academic literature. First, it adds to the discussion about the
interaction between climate change and monetary policy (Chan et al., 2024; Krogstrup and Oman, 2019; ECB,
2021; Macaire and Naef, 2021; Drudi et al., 2021; Bank of England, 2021; McKibbin et al. 2021; Schoenmaker, 2021;
Ferrari and Nispi Landi, 2021; Hansen, 2022). One sub-strand of the literature uses data to explore the impact of
the monetary policy on green bonds (Tufail et al., 2024), renewable energy consumption (Akan, 2024) and carbon
emissions (Wu et al., 2024). While some authors consider that monetary policy should play a supporting role for
fiscal measures (Hansen, 2022, Coenen et al., 2024), other authors discuss alternative monetary policy measures

such as dual interest rates (Chan et al., 2024) or green quantitative easing (Ferrari and Nispi Landi, 2021).

In terms of methodology, our paper follows the literature that shows that monetary policy produces heterogenous
effects on firms depending on their size (Gertler and Gilchrist, 1994), age (Cloyne et al. 2018), Tobin’s Q (Ehrmann
and Franzscher, 2004), financial constraints (Ozdagli, 2017; Chava and Hsu, 2020; Maio, 2014), asset intangibility
(Dottling and Ratnovski, 2023), cash holding (Jeenas, 2019), bank dependence (Ippolito et al. 2018), debt structure
(Giirkaynak et al. 2022), leverage, default risk (Ottonello and Winberry, 2020) and industry effects (Peersman and
Smets, 2005; Dedola and Lippi, 2005; Choi et al., 2024). As mentioned earlier, our paper is closely related to D6t-
tling and Ratnovski (2023) who find that the investment and stock prices of firms with relatively more intangible
assets respond less to the monetary policy. Their paper gave us an initial idea that “brown” firms might be more

responsive to the monetary policy because they have more tangible assets.

Finally, our paper also relates to the emerging and growing literature about “carbon premium’, that is higher stock
returns for companies with higher carbon footprint because markets expect higher compensation for higher cli-

mate risks. To explore “carbon premium”, several papers attempt to compare the stock market performance of



“green” versus “brown” stocks (Aswani et al., 2023; Bauer et al., 2022; Bolton, and Kacperczyk, 2021; Bolton and
Kacperczyk, 2022; Oestreich and Tsiakas, 2015). The results depend on the definition of “greenness” (log of total
emissions or emissions intensities), the quality of the data (vendor-estimated versus disclosed), and the level of
data aggregation (individual stocks versus portfolios). Our choice to focus on emissions intensities and to distin-
guish between disclosed and estimated data is motivated by Aswani et al. (2023), and, while it is not the focus of
the paper, we also do not find “carbon premium”, at least on the days of the monetary policy announcements. Our
paper contributes to this literature by focusing on the interaction between emissions intensities and monetary
policy announcements. More generally, our paper relates to the literature that explores the relationship between
stock prices and environmental performance (Hsu et al., 2022; Pastor et al., 2022; Hong et al., 2021; Pedersen et al.,

2021).

The remainder of this paper is structured as follows. In section 2, we present our data and descriptive statistics,
Section 3 presents our methodology, Section 4 presents our event-study findings for the U.S. and the euro area and
shows robustness tests, Section 5 explores the economic mechanisms behind the carbon bias, Section 6 analyzes

the response of firm investment in the U.S., and Section 7 concludes.

2 Data and descriptive statistics

We obtain quarterly data on firm financials and stock market data from Capital IQ provided by S&P Global. We start
with the full universe of Trucost-covered firms based in the U.S. and the euro area and, then follow sampling pro-
cedures that are standard in the corporate finance literature. We exclude firms in the utilities (SIC 4900-4999), fi-
nancials (SIC 6000-6999) and government (SIC 9000-9999) sectors. We exclude firm-event observations with NPPE
below $5 million, market capitalization below $50 million, and stock price below $1 where all data are deflated
based on 2015 CPI. We also exclude firm-event observations with missing values for variables used in the regres-
sions. We exclude firms for which we only have 1 year of emissions data. Finally, we winsorize leverage, Tobin’s g,
cash holding, cash flow, emissions intensity, capital tangibility, and regulatory risk variables by 0.5%. Furthermore,
we winsorize stock returns per each event date by 1%. This process leaves us with a total of 1671 firms for the U.S.

and 696 for the euro area.

2.1 Measuring emissions intensity

Our firm-level carbon emissions data comes from Trucost, a data provider which is part of S&P Global. Trucost’s
data is annual, and its coverage begins in 2004. Trucost collects emissions data disclosed by firms and estimates
it for other (but not all) firms when credible data is not disclosed by the firm. Emissions data covers three scopes.
Scope 1 covers emissions from sources directly owned or controlled by the firm. Scope 2 covers emissions from
the production of the energy that the firm purchases for its operations, such as electricity and steam. Scope 3

covers emissions from sources not owned or controlled by the firm such as supply chain emissions or emissions



produced from the in-use phase of the firm’s products and services. To measure a firm’s emissions intensity, we
compute the ratio of the firm’s scope 1 and scope 2 GHG emissions to its CPI-adjusted operating revenue. Given
that a firm'’s revenue is reasonably well correlated with its scale of operations, it has become a standard emissions
normalizing factor. We don’t use scope 3 emissions because its quality is questionable. Evidence shows that while
the correlations between scope 1 and scope 2 emissions provided by different data sources are high, the correlation

of scope 3 data is low (Busch et al. 2021, Papadopoulos 2022).

Figure 1 presents the number of firms covered by Trucost in the U.S. and the euro area. The coverage has increased
over time, in particular in 2016, in the wake of the Paris Agreement, when Trucost increased the coverage of its
emissions estimations. ® Figures 8 and 9 in appendix A show how the 2016 jump in firm coverage impacts the
median values of emissions intensity, size, age, capital tangibility and regulatory risk in the U.S. and the euro area.
Firms that disclose emissions are bigger, older, have higher emissions intensity, capital tangibility and regulatory
risk at the end of our sample period. Trucost has chosen to estimate emissions for smaller and younger firms that

have lower emissions intensity, capital tangibility and regulatory risk

The difference between firms that disclose emissions and those for which they are estimated has already been
highlighted by Aswani et al. (2023). They document that estimated emissions are correlated with financial fun-
damentals and show that estimated and disclosed emissions might yield different findings. Consequently, we do
our analysis with two samples that include 1) disclosed and estimated data, to which we refer as complete sample,
and 2) only the disclosed data. However, if we find different results for different samples, this does not automat-
ically suggest that the difference comes from the poor quality of estimated emissions. The difference in findings
might suggest that results depend on firm characteristics. To test this hypothesis, when using both disclosed and
estimated data, we control for the share of voluntarily disclosed emissions data with a variable called “disclosure

ratio”.

2.2 Measuring capital tangibility

To construct capital tangibility, we compute the ratio of the firm’s stock of tangible capital to the sum of its tangible
and intangible capital.® A firm’s stock of tangible capital is measured by its net property, plant, and equipment
(NPPE) reported on its balance sheet. Measuring intangible capital is more challenging because the intangible
capital item on a firm’s balance sheet only reports the externally purchased intangible capital. As a consequence,
this item captures only 3% (19%) of the total intangible capital for the median (mean) U.S. firm (Peters and Taylor,
2017). The lion’s share of a firm’s stock of intangible capital is internally developed and is reported as expenditures
under SG&A expenses and R&D expenses. These expenses include advertising expenses that build brand value,

R&D expenses that result in patents and software, employee training that builds human capital, and so on.

5Nevertheless, the share of firms for which we have data on emissions is low. Even at the end of the analyzed period, only around 10% of
listed firms disclosed their emissions and Trucost estimated emissions data for an additional 22% of euro area firms and 38% of the U.S. firms.

60ur measure is the exact reverse of the “intangible ratio” variable of Dottling and Ratnovski (2023), who divide firm’s stock of intangible
capital to the sum of its tangible and intangible capital.



Following Peters and Taylor (2017), we use a perpetual inventory method and industry-specific depreciation rates
of Li and Hall (2016) to approximate a firm’s total stock of intangible capital from its R&D expenses and 30% of its
SG&A expenses. The resulting stock of intangibles calculated from R&D expenses is referred to as knowledge capi-
tal and the intangibles calculated from SG&A expenses is referred to as organizational capital. The sum of balance
sheet intangible capital, knowledge capital, and organizational capital make up a firm’s total stock of intangible
capital. To our knowledge, we are the first ones to calculate intangible capital for the euro area. We find that intan-
gible capital on a firm'’s balance captures 17% (26%) of the total intangible capital for the median (mean) euro area

firm for universe of Trucost firms in euro area, which is higher than in the U.S. sample.

2.3 Descriptive statistics

Table 1 reports definitions and data sources for variables used in our analysis. Tables 2 and 3 present descriptive
statistics for our variables in the U.S. and the euro area respectively. We present descriptive statistics separately
for green and brown firms where firms with emissions intensity below the median per given year are classified
as green and firms above the median are classified as brown. The F-statistics of ANOVA test reported in the last
columns of Tables 2 and 3 indicate that there are significant differences between brown and green firms in terms
of financial characteristics. Green firms are slightly smaller and younger, have lower leverage, higher Tobin’s g,
higher cash holding, lower cash flow, and pay dividends less often. These are characteristics that are associated
with stricter financial constraints. It's important to note that brown firms have a higher emissions disclosure ratio

and larger regulatory risk both in the U.S. and the euro area.

The largest difference between brown and green firms is in terms of intangible and tangible capital. Capital tangi-
bility in the U.S. and the euro area is more than twice for brown firms compared to green firms. The distribution
of capital tangibility reported in Figure 2, shows that most green firms have extremely low tangibility ratios, while
brown firms exhibit much more evenly distributed capital tangibility. By construction, this means that green firms
have a much higher share of intangible capital. Moreover, the correlation between disclosed emissions intensity
and capital tangibility is 74% for and 64% in the U.S. and the euro area, respectively (Tables 4 and 5). If capital
tangibility impacts monetary policy’s transmission (as it has been shown in Doéttling and Ratnovski, 2023), these
strong correlations should have important implications for how monetary policy transmission interacts with car-
bon emissions. Moreover, Tobin’s q has a mild but consistently negative correlation with both emissions intensity
and capital tangibility in the U.S. and the euro area for complete and disclosed sample. This is in line with findings
of Peters and Taylor (2017) who argue that Tobin’s q calculated based on balance sheet assets will be systemati-
cally higher for firms with more intangible capital because their intangible capital is not reported on their balance

sheets but is valued by the market nonetheless.



2.4 Measuring monetary policy shocks

In order to capture the causal impact of monetary policy, its changes have to be unexpected. This is challenging
because markets formulate expectations about the central bank announcements and these expectations are in-
corporated in interest rates and stock prices before the actual announcement. For example, markets could expect
a significant tightening of monetary stance due to an inflationary episode, and stock prices would decrease prior
to the actual announcement. A lower-than-expected increase in interest rates would translate into an expansion-
ary monetary policy shock where markets would respond with a rally. Hence, we need an exogenous measure of

unexpected changes in monetary policy.

Recent literature offers several measures of monetary policy shocks that summarize all policy changes into one
or two factor. The general idea is to measure the high-frequency changes in outcome variables such as interest
rates in a narrow window around the central banks’ announcements. Our preferred measure of monetary shocks
is provided by Giirkaynak, Sack, and Swanson (2005). This measure is two-dimensional: the first dimension refers
to the unexpected changes in the current month’s Federal Funds Futures contracts similar to Kuttner (2001), while
the second dimension refers to the changes in the perception of the future interest rates (up to 1 year), such as
forward guidance. Following Giirkaynak, Sack, and Swanson (2005), we refer to them as target and path factors of

the monetary policy.

For the euro area, we use monetary policy shocks estimated by Altavilla, Brugnolini, Giirkaynak, Motto, and Ragusa
(2019). Similar to the US shocks, euro area monetary shocks are two-dimensional shocks: target factor and path
factor. However, unlike the path factor in the US that includes forward guidance and quantitative easing, the euro

area path factor includes only forward guidance.

To ensure the robustness of our results, we use several alternative measures of monetary policy shocks developed
by Jarociriski and Karadi (2020) and Bu, Rogers, and Wu (2021) for the U.S. and Jarocitiski and Karadi (2020) and

Kerssenfischer (2022) for the euro area.

Table 6 provides descriptive statistics and correlations for the monetary shock series used in this paper. The corre-
lations between different measures are not very high and depend on the similarity of interest rate maturities used
in the construction of the measures. For example, the correlation between MP-BRW and MP-GSS-Target is 0.24 be-
cause the former measure is based on interest rates with long maturities of up to 30 years while the latter captures
the immediate changes to the policy rate. In light of this challenge, it's important to provide robustness tests with

different definitions of monetary policy shocks.

3 Methodology

We use two methodologies. First, we use an event-study method to measure the heterogeneity of changes in the
stock prices of firms with different emissions intensities in response to the unanticipated component of monetary

policy announcements by the Fed or the ECB during the days on which these announcements were made. This



is a standard methodology that has been recently used by Ozdagli (2018), Giirkaynak et al. (2022), Chava and Hsu
(2020), and Dottling and Ratnovski, (2023). Second, we use Jorda’s (2005) local projections to measure the real
effect of monetary policy changes on the investment of green and brown firms. This methodology is used in sim-
ilar studies of monetary policy by Ottonello and Winberry (2020), Dé6ttling and Ratnovski, (2023), and Cloyne et
al. (2023).

3.1 Event-study

Our event-study method uses the following model specifications:

Riy=a+p1 xAMP; x GHG; ; + 2 x AMP; x X; ¢ + 3 x GHGj ¢ + g x Xj 1 + f5s x AMP + psic,e + pi +€;,p - (1)

where R; ; is the stock return for firm i on central bank announcement date t, AMP; is a vector containing target
and path factor monetary policy shocks at announcement t, G HG; ; denotes the emissions intensity of firm i in the
year prior to the announcement date t, and X; ; is a vector of firm-specific financial characteristics lagged to the
quarter or the year prior to the monetary announcement depending on the frequency of the variable. The control
variables, depending on the specification of the regression, include capital tangibility, log assets, log age, leverage,
Tobin’s q, cash holding, cash flow, dividend payment dummy and emissions disclosure ratio. y; and ¢sjc,;, denote
firm fixed effects and 4-digit SIC x event date fixed effects respectively.

Our variables of interest are the two interactions between monetary policy shocks (target and path factors) with
the logarithm of emissions intensity. When these interaction terms are statistically significant, we interpret this as
evidence of a carbon bias, meaning that carbon emissions intensity influences monetary policy transmission. A
negative sign corresponds to the stronger transmission for firms with higher carbon emissions intensity, while a

positive sign suggests a weaker transmission to these firms.

We run different specifications of the above model. We start our analysis with a regression that excludes control
variables and industry-time fixed effects. This allows us to capture the carbon bias, irrespective of mechanisms
behind it. This variable is of interest for central bankers and other policymakers who care about how monetary
policies interact with carbon emissions. Next, to understand the mechanisms behind the carbon bias, we add dif-
ferent control variables one at a time. In particular, we are interested in the confounding factors, such as capital
tangibility or industry effects, captured by industry-event fixed effects, that might impact both emissions intensity
and monetary policy transmission. Our final specification in equation (1) includes a full set of controls. If our vari-
able of interest is still statistically significant in this specification, this would suggest the evidence of the transition

risk.
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3.2 Jorda’s (2005) local projections

We use Jorda’s (2005) local projections to measure the real effect of monetary policy changes on firms by analyzing
the change in their investments net of depreciation in quarters following the policy shock. The model specification

is as follows:

Yisieh = Vi1 = B x AMP x GHG -y + By x AMPyx X[+ Bl x X"\ x GHGy oy + Bl x X[y x X+ Bl x GHGy oy + BE x X[, + i+ sic+eis

i,t—1
2)

where h = {1,2,3,4,5,6,7,8,9,10,11,12} denotes the estimation time horizon, y; ;+ is log of the ratio of NPPE at
time £ + h to total assets at time ¢ — 1 for the firm i, and y; ;- is log of the ratio of NPPE at time ¢ —1 to total
assets at time ¢ — 1 for the firm i. The term y; ;+1, — yi,¢—1 is the cumulative investment net of depreciation between
t+ h and ¢ -1 by firm i standardized by its total assets at time ¢ — 1. The regressions include firm fixed effects
(a;), industry*quarter fixed effects (¢sic 1), the target factor monetary policy shocks (AMP;) that are summed up
to quarter level, emissions intensity (GHG; ;—1), and a vector of firm-level variables le 1 which consists of log
assets, log age, leverage, Tobin’s g, cash holding, cash flow, dividend payment dummy, indicators for firm fiscal

quarters, capital tangibility, and emissions disclosure ratio.

We also control for GDP growth in the previous quarter, denoted as (Xl.’,”r_l), to control for the differences in cyclical
sensitivities across firms. The inclusion of macroeconomic variables should have no impact on our results as mon-
etary policy shocks are exogenously identified. Considering that we estimate the impact on NPPE in 12 quarters
ahead, we drop firm-quarter-year observations with missing outcome variable for h = 10 when running regres-
sions for h < 10 to ensure a stable sample through different values of h. This limits our study period to the period
between 2005 and 2021. We also winsorize the dependent variables by 1% per each quarter. Our coefficients of
interest is ﬁ’f and we report it for each h in figures with 95% confidence intervals. The confidence intervals are

based on standard errors that are two-way clustered at firm and quarter-year levels.

Similar to an event-study, we run different specifications of the above model, starting with a regression that ex-
cludes control variables and industry-time fixed effects to measure carbon bias, and then adding different control
variables one at a time to understand its mechanisms. Our final specification that includes a full set of controls

would allow us to capture transition risk.

4 Empirical findings
Our main results are reported in Table 7 for the U.S. and Table 8 for the euro area. Panel A reports findings for

the full sample, while Panel B for the sample of firms that disclose carbon emissions data. We begin by estimating

a specification in which we measure carbon bias without controlling for firm- and industry-level characteristics.
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The results, presented in Column (1), provide clear evidence for carbon bias. Specifically, the stock prices of firms

with higher carbon emissions intensity are more reactive to the unexpected changes in monetary policy.

This carbon bias is not only statistically significant, but also economically relevant. Results for the full sample in
panel A show that 1 standard deviation increase in emissions intensity is associated with a 3.6 basis points larger
reaction to an average target factor shock and 4.1 basis points larger reaction to an average path factor shock. To
contextualize the magnitude of this carbon bias, we compare it to the average market reaction to monetary policy
shocks, which are 9.6 and 12.9 basis points for the target and path factor shocks, respectively. Thus, the carbon
bias amounts to 37% and 31% of the stock market reaction to the average target factor and path factor shocks,

respectively.

In columns (2) - (9), we sequentially add interactions of monetary policy shocks with firm-level characteristic to
test whether their inclusion influences the significance and magnitude of the carbon bias. Our findings indicate
that carbon bias remains robust when we control for size, age, leverage, Tobin’s Q, dividend payments, cash hold-

ings and flows.

However, in column (2), when we introduce capital tangibility as control, we observe a noticeable reduction in the
carbon bias in the reaction to the target factor of monetary policy. This finding suggests that capital tangibility
acts as a confounding variable in our analysis due to its strong correlation (65%) with emissions intensity and its
influence on monetary policy transmission. This is expected because Déttling and Ratnovski (2023) have shown
that capital tangibility strengthens monetary policy transmission in the U.S., while capital intangibility mutes its
transmission. They attribute this finding to the credit channel of monetary policy, because tangible assets are a
good source of collateral, while intangible capital is hard to price, is rarely re-deployable in other firms in case of
bankruptcy, and cannot be sold in case of default (Rampini and Viswanathan, 2013; Falato et al., 2020). Our results

are in consistent with carbon capital tangibility channel that we will explore in more detail in the section 5.2. 7

In columns 12 and 13, we allow for the heterogenous industry reaction to monetary policy shocks. To this end,
we add 4-digit SIC industry x event fixed effects. This inclusion leads to the disappearance of the carbon bias in
both full and disclosed samples. This result suggest that the carbon bias observed in earlier specifications can be
attributed to differences in industry-level reactivity to monetary policy shocks, with more carbon-intensive indus-
tries being disproportionately sensitive. This is consistent with industry channel that we will explore in greater

detail in the next section.

Next, we replicate this analysis for the euro area. The results, displayed in Table 8, differ sharply from those ob-
served for the U.S. When monetary policy shocks are measured by target factor shocks, we find no evidence of
carbon bias. The interaction between emissions intensity and the target factor remains statistically insignificant
across all specifications. The interaction of emissions intensity with the path factor is positive and significant at 5%,
but carbon bias disappears when we control for Tobin’s Q in column 6. Tobin’s Q appears to act as a confounding

variable that influences monetary policy transmission and is correlated with carbon emissions (see correlations in

7 Another variable that has a similar but smaller impact is Tobin’s Q which is negatively correlated with both capital tangibility and emissions
intensity (see correlations in Table 4).
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Table 5). This positive coefficient is also not robust across different time periods or other measures of monetary

policy shocks. The results are similar across Panel A and B for the full and disclosed sample in euro area.

4.1 Robustness

We test the robustness of our main results for the U.S. and report the results in Appendix B. We start by replacing
scope 1+2 emissions intensity with separately scope 1 and scope 2 emissions intensities. These results are reported
on Table 14. We confirm our baseline result of the carbon bias in the U.S., showing that it diminishes when we
control for the interaction of capital tangibility with monetary policy shock, and disappears if we include industry-
event fixed effects. There is one exception to these results which is when our dependent variable of is Scope 1:
in the specification with all control variables and industry effects, the interaction between target factor of the
monetary policy shock and carbon emissions intensity variable remains statistically significant. This finding is
commonly interpreted in the literature as reflecting transition risk, a topic that we will explore further in in Section

5.3.

Second, we test the robustness of our results with alternative monetary policy shock measures in the U.S.: Jaro-
ciniski and Karadi (2020) and Bu, Rogers, and Wu (2021). Results are reported on Table 15 in Appendix B. Our results

for the U.S. remain robust.

We do similar robustness tests for the euro area. Table 16 Appendix B presents results separately for Scope 1 and
Scope 2 emissions intensity and Table 17 presents results with alternative measures of monetary policy shocks,
provided by Jarocinski and Karadi (2018) and Kerssenfischer (2022). These results show that the positive interaction
between carbon emissions intensity and path factor that we reported in Table 8 is not robust. This result only holds
when using Scope 1, but not Scope 2 emissions intensity. More importantly, when we rely on alternative monetary

policy shocks, the interaction between monetary policy shocks and carbon emissions intensity loses significance.

To summarize our results so far, our findings indicate that firms’ carbon emissions intensity influences mone-
tary policy transmission in the U.S., but not the euro area. In the U.S., we find robust evidence of carbon bias in
monetary policy transmission when firm and industry characteristics are not controlled for. However, this bias
diminishes when controlling for capital tangibility and disappears entirely when controlling for different industry

reactivity to monetary policy shocks. In contrast, we do not find robust evidence of a carbon bias in the euro area.

5 Mechanisms
In this section, we will attempt to understand why our results differ for the U.S. and the euro area by further explor-

ing different mechanisms for the potential carbon bias: 1) industry heterogeneity; 2) emissions intensity — capital

tangibility channel; 3) transition risk.

13



5.1 Industry reactivity channel

Past literature has already shown that some industries are more reactive to monetary policy shocks than others. In
particular, industries that produce durable goods or heavy industries are more reactive to monetary policy shocks
because demand for these goods can be postponed and, hence, is more procyclical (Dedola and Lippi, 2005; Peers-

man and Smets, 2002).

In this section, we explore industry-specific heterogeneity in the reaction to monetary policy shocks to understand
if industry reactivity is correlated with carbon emissions intensity. Identifying such a correlation could explain why
the inclusion of industry x event fixed effects eliminates the observed carbon bias in the U.S. To do so, we replace
4-digit SIC industry-event fixed effects in Column 13 with the interaction of 11 aggregated industry dummies with
the two types of monetary policy shocks: the target factor and path factor. We then plot these interaction variables,
where the color of each industry corresponds to its carbon emissions intensity ranging from the lowest (in services)
to the highest (energy extraction and mining). Our reference group is services, industry with the lowest carbon
emissions. Additionally, we show the number of firms in each industry, which is important for result interpretation

because there is large heterogeneity between industry sizes.

Our findings for the U.S., presented in Figure 3, suggest that energy extraction, non-energy mining, and petroleum
refining and pipelines appear to be both emissions intensive and very reactive to path factor of the monetary policy
shocks, in both full and disclosed sample. We rely on the aggregated industries to simplify visual presentation,
but we also present more granular results at 2-digit SIC industry level in the Appendix C. These disaggregated
results confirm our findings that industries in the energy sector (coal mining, oil and gas extraction, pipelines) and
industries that are energy-intensive (metal and non-metallic mining) react on average stronger to path factor of
the monetary policy shocks than industries that are less emissions intensive. We also confirm findings from the
past literature that industries that produce or trade durable goods are more reactive to monetary policy shocks.

We do not observe the same result for the target factor of the monetary policy shocks.

Our findings for the euro area, reported in Figure 4, differ significantly from those the U.S. sample. First, we do not
find that energy and mining industries react differently to monetary policy shocks (both target and path factors)
than the greenest industry. Second, energy and mining industries in the euro area are much smaller than in the
U.S. sample. While there are 66 energy extraction firms in the full U.S. sample, there are only 7 energy extraction
firms in the euro area (Figure 4). Moreover, euro area firms have on average smaller emissions intensity than the
U.S. firms (515 TCO2e / $ million vs of 939 TCO2e / $ million), which suggests that same industry names might

include different types of firms.

The data suggests differing dynamics in the energy extraction firms of the U.S. and the euro area. This divergence is
expected, as during the analyzed period, the U.S. has become the only country in the world to exploit and produce
shale gas and oil on a large scale (Hu et al., 2019). The energy sector was designated as one of the 16 sectors critical
to the national security (Presidential Policy Directive 21, 2013) and has benefited from the bipartisan support.

Feyrer et al. (2017) demonstrates that the shale revolution significantly boosted revenues and employment in the
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mining sector, but also had positive spillovers on other sectors of the economy. Hence, our finding of carbon bias
in the U.S. could be partly explained by the strong demand conditions due to shale revolution and spillover effects

on other energy-intensive sectors.

To validate our visual observations for the U.S and the euro area, Table 8 reports correlations between industry’s
reactivity to monetary policy shocks and three key variables: 1) emissions intensity, 2) capital tangibility and 3)
emissions-intensity weighted by number of firms in each industry. We first report the correlations across all indus-
tries and then exclude energy and mining industries. Specifically, we exclude metal mining, coal mining, oil and

gas extraction, mining and quarrying of nonmetallic minerals, and oil pipelines.

Panel A and B in the Table 8 shows that higher emissions intensity is associated with a more negative reaction
to path factor monetary policy shocks at the industry level in the U.S., but not in the euro area. In the U.S., the
correlation between industries reaction to the path factor and emissions intensity is -24% and it increases to -35%
if industries’ emissions intensity is weighted by number of firms. These correlations are surprisingly high, given
that our industry reaction coefficients are derived from regressions that already control for emissions intensities. In
contrast, in the euro area, the correlation between industry’s reactivity to monetary policy and emissions intensity
is slightly positive but small (6-7%). When we exclude energy and mining industries, the correlations in the U.S
decline to -16 and -19%. This drop is large considering that only 9 out of 238 4-digit SIC industries are removed
(6.9% of observations in our full sample). Importantly, these findings do not hold for target factor, which suggests

that the industry channel operates solely through the path factor (i.e. forward guidance and quantitative easing).

We repeat the same exercise for correlations between industry reactivity to monetary policy shocks and capital
tangibility. While weaker, our results in the U.S. suggest that industries with higher capital tangibility are more
reactive to monetary policy shocks. The correlation declines when we exclude energy and mining sectors, which
is expected because energy and mining industries have high ratios of capital tangibility. In contrast, in the euro
area, correlations are either small or positive, reinforcing the observation that monetary policy transmission differs

between the U.S. and the euro area.

5.1.1 Clean energy

Since energy sector is associated with high reactivity to monetary policy shocks, the natural follow-up question is
about the reactivity of the clean energy sector. On the one hand, one might expect that this sector reacts in the
same way as traditional energy sector. On the other hand, this sector is different because it’s characterized by high
level of intangible assets, in contrast to the oil and gas extraction that has lots of tangible assets (Figure 5), which
impacts monetary policy transmission. In the context of carbon transition, one might expect that the demand for

clean energy is less cyclical than the demand for oil and gas extraction.

To explore this question, we construct an industry called Clean Energy which includes firms from the Wilder Hill
Clean Energy Index (ECO) for the U.S. This index encompasses firms from different sectors such as utilities and

manufacturing that work towards the green transition (renewable energy, batteries, electric cars, etc.), and it is
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widely used in the literature investigating renewable energy stocks (Bondia et al., 2016; Dutta, 2017, Ferrer et
al. 2018)%. For the Euro area, we construct our own Clean Energy industry based on firm’s description of their
business on Capital IQ, where we select firms referring to green technologies such as solar panels, wind turbines,

batteries, EVs and so on.

Our findings in Figure 4 show that the clean energy sector reacts differently to monetary policy shocks than fossil
energy sector in the U.S. Compared to the reference sector, clean energy does not react differently to path factor of
the monetary policy shocks, while fossil energy sector has a strong negative reaction. As to the target factor, clean
energy has a negative reaction (albeit not significant in the sample of disclosed data), compared to the reference
sector, while results for fossil energy sector are mixed. In other words, clean energy reacts somewhat negatively to
short-term monetary policy shocks, while fossil fuel industry reacts strongly and negatively to forward guidance.
For the euro area, the relationship between monetary policy shocks and clean energy is mostly not statistically

significant.

To summarize our results in this sub-section, we show that in the U.S., energy extraction and energy intensive in-
dustries are more responsive to the path factor of the monetary policy shocks, likely driven by the shale revolution.
In contrast, no evidence for this relationship is found in the euro area, where energy and mining industries are

significantly smaller.

5.2 Capital tangibility channel

In this section, we continue the exploration of the capital tangibility channel. Déttling and Ratnovski (2023) have
shown that capital tangibility/intangibility interacts with monetary policy shocks due to the credit channel of the
monetary policy transmission. To test the hypothesis of credit channel, they show that their results are driven by
financially constrained firms that are more reliant on collateral. Financial constraints are proxied by the firm size,

size and age and cash holdings.

Given strong correlation between emissions intensity and capital tangibility, the results of D6ttling and Ratnovski
(2023) imply that carbon bias might be stronger in the sample of financially constrained firms if we do not control
of capital tangibility. To test this hypothesis, we follow Déttling and Ratnovski (2023) methodology and split our
sample based on age, age and size, and cash holding to divide firms into financially constrained (below median
for age and size, and above 3rd quantile for cash holdings) and unconstrained (above median for age and size, and
below 3rd quantile for cash holdings). We run regressions based on equation 1 with full firm-level controls, firm
fixed effects, and 4-digit SIC industry x event fixed effects. The results for the U.S. are reported in Table 10. Please,
note that our study period in this section is limited to 2016-2022 because extending the analysis to earlier periods

would result in a sample of very large firms that began reporting emissions prior to the Paris Agreement.

Columns 2 and 5 of Table 10 in all three Panels replicate the results of Do6ttling and Ratnovski (2023) for our sample

by showing that capital tangibility is only significant among firms that are small, young and have high cash holding.

8please note that we dropped firms operating in utilities in our sampling procedure, hence, some ECO index firms that operate in utilities
sector are not included in our study.
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In other words, capital tangibility amplifies monetary policy transmission only for financially constrained firms.
Furthermore, capital tangibility is statistically significant only when using target factor of the monetary policy
shocks. This is in consistent with the approach of Dottling and Ratnovski (2023) who use the unexpected changes
in 3-months ahead Fed Fund future rates in a 30-minutes window around FOMC announcement. The correlation

of their monetary policy shock measure with target factor is 86% and with path factor is 50% in our study period.

Columns 1 and 4 in Table 10 exclude capital tangibility and include emissions intensity. As expected, the results
of these specifications suggest that carbon bias is present only for financially constrained firms. If we control
for both control tangibility and emissions intensity, the coefficient of emissions intensity weakens or disappears.
This result suggests that capital tangibility acts as a confounding variable, confirming our hypothesis of capital
tangibility channel. The coefficient for Panel C column 1 is not statistically significant due to very conservatively
clustered standard errors, however, the coefficient is still large and negative specially when compared to financially
unconstrained firms in column 4. It is worth noting that the size of these coefficients is made smaller by the
presence of Tobin’s q which is correlated with capital tangibility, and removing Tobin’s q will yield even larger

carbon bias in target factor among financially constrained firms.

The role of capital tangibility in the carbon bias of the monetary policy is likely to be underestimated in our sample
that is restricted to larger firms that disclose carbon emissions or for which carbon emissions are estimated by
Trucost. Consequently, our sample of 1671 firms is much smaller than that of Dé6ttling and Ratnovski(2023) who
analyze a sample of 9863 firms. Importantly, our sample does not include many smaller and younger firms that are

more likely to be financially constrained.

To test the sensitivity of our results to changes in thresholds that define financially constrained firms based on age,
size, and chas holding, we estimate the coefficients for emissions intensity’s interaction with target factor from
columns 1, 3, 4 and 6 while moving the threshold. We report these coefficients in Appendix D. Our findings show
that the choice of the threshold is important and carbon bias in the reaction to the target factor monetary policy
shock becomes larger as we move towards more financially constrained sample (i.e. younger age, smaller size, and
higher cash holdings) and does not exist for unconstrained firms. Moreover, carbon bias decreases in significance

when controlling for capital tangibility.

Next, we replicate the above analysis for the euro area. Capital tangibility and emissions intensity are also strongly
correlated in the euro area (60-64%), even though to a lesser extent than in the U.S. (see correlations in Table 5).
However, we do not find support for the emissions intensity — capital tangibility channel. In our sample of firms for
which we have carbon emissions data, we fail to replicate the results of Dottling and Ratnovski (2023) for the euro
area (Columns 2 and 5). Specifically, we do not find that capital tangibility influences monetary policy transmission
for firms with higher financial constraints (as measured by size, age, and cash holdings). Given this result, we do
not have any reason to expect that carbon intensity would impact the monetary policy transmission (Columns 1

and 4) or that capital tangibility would serve as a confounding factor (Columns 3 and 6).

One reason we cannot replicate the findings of Déttling and Ratnovski (2023) for the euro area could be due to the

smaller sample size that is restricted to large firms with available carbon emissions data. Déttling and Ratnovski
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(2023) demonstrate that their results are significant primarily for financially constrained firms, which are generally
smaller. To address this problem, we extend our euro area sample to include firms for which we do not have carbon
emissions data, increasing the number of firms from 696 to 1456. Despite this extension, our results, presented in

Appendix F fail to replicate D6ttling and Ratnovski (2023) for the euro area.

To summarize our results in this sub-section, we show that capital tangibility channel, observed in the U.S. sample,
manifests only for financially constrained firms. This finding aligns with the credit channel of the monetary policy

transmission. We do not find any evidence of capital tangibility channel in the euro area.

5.3 Transition risk

When all firm/time/industry characteristics are controlled for, the significance of the carbon emissions intensity
variable is interpreted as a proxy for transition risk. Dottling and Lam (2023) argue that Scope 1 emissions are better
suited to capture a company’s exposure to transition risk because they are directly controlled by the company and
reflect their investment needs to transition to a low-emissions regime. Indeed, changing Scope 2 emissions does
not require any additional investment because a firm would just need to change the electricity provider. In our
robustness tests in Table 14 of Appendix B, where we focus only on Scope 1 emissions in Panel B, we find evidence
of transition risk in the sample of disclosed firms, but not in the full sample. There are two potential explanations
for the difference in findings. First, disclosed sample includes larger firms for which transition risks might be
larger because regulators aim to reduce total emissions and, hence, design policies that target firms above certain
thresholds. As a rule, markets and regulators require these larger firms to disclose their emissions. Second, the

results might be influenced by the inferior quality of the estimated data.

To further explore the first explanation, we split our full sample into firms with absolute carbon emissions above
and below the median and re-estimate our baseline regressions. Since there is no agreement in the literature if
transition risk should be proxied by an absolute value of emissions (log of Scope 1 emissions) or emissions intensity
(log of Scope 1 emissions/revenues), we interact monetary policy shocks with both variables. In Table 12, Columns
1 and 3 report our findings for emissions intensity, while columns 2 and 4 present results for absolute value of
emissions. We estimate results for the full period (Panel A) and for the post-2015 period, because Paris COP21

Agreement is considered as a wake-up calls for financial markets (Panel B).

Results in Table 12 suggest that transition risk enhances the transmission of the monetary policy shocks (negative
sign of the interaction term), but only for firms with carbon emissions above the median in absolute terms. This is
because carbon regulatory risk is targeted at largest emitters of carbon in absolute terms. Our findings are robust
to both definitions of transition risk: emissions’ intensity (columns 1 and 3) and absolute emissions (column 2 and
4). Our results are similar in the full period (Panel A) and in the post-2015 sample (Panel B), but the economic
magnitude of the result appears to be larger after the Paris Agreement. As expected, transition risk does not en-
hance monetary policy transmission for firms whose carbon emissions are below the median in absolute term. If

anything, we find a positive sign, but this result is not robust across specifications. We also find that transition risk
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interacts with unexpected changes in current policy rate (target factor) but does not interact with the unconven-
tional monetary policies such as forward guidance (path factor). This is consistent with the credit transmission

channel that appears to work via target factor.

When we repeat the same exercise for the euro area in Table 13. We find that emissions intensity appears to influ-
ence monetary policy transmission in the sample for firms with carbon emissions below the median in absolute
terms. But this effect is weakened in the period after 2015. We also find that absolute carbon emissions influence
monetary policy transmission in the sample for firms with smaller carbon emissions. Taken together, these find-
ings are difficult to interpret as evidence of transition risk, because transition risk should be larger for firms with

larger absolute carbon emissions.

To delve deeper into transition risk, we mobilize an alternative measure for the transition risk, developed by Saut-
ner et al. (2023). This variable measures the proportion of the firms’ earnings call transcripts that discuss topics re-
lated to regulatory risks associated with the green transition (referred to as Regulatory Risk by Sautner et al. (2023)).
Since this variable is zero for majority of observations, we use a four-quarter rolling average of this variable and
then transform it to a binary indicator that takes value of 1 for positive values and 0 otherwise. This yields zero for
98.8% and 97.6% of event-firm observations in the U.S. and euro area respectively. This variable has low correla-
tion with emissions intensity and capital tangibility as reported in Tables 4 and 5, however the correlation slightly

increases towards the end of our sampling period as attention to climate change increases through time.

We re-estimate our baseline results by adding an interaction of monetary policy shocks with Regulatory Risk in
Appendix E. We present results for Scope 1+2 emissions intensity (Panel A for the full sample and Panel B for the
disclosed sample) and Scope 1 emissions intensity (Panel C for the complete sample and Panel D for the disclosed

sample). Our findings show that the inclusion of Regulatory risk does not impact our baseline results.

Our results suggest that Regulatory risk impacts monetary policy transmission in several specifications, but results
differ for the U.S. and the euro area. In the U.S., the interactions between Regulatory risk and monetary policy
shocks loses its significance when we introduce industry-event fixed effects. In the euro area, Regulatory risk is
significant even in the specification with the full set of controls. The magnitude of findings is similar in four Panels.
Interestingly, Regulatory risk appears to strengthen the transmission of target factor monetary policy shocks, but

weakens the transmission of path factor monetary policy shocks.

6 Theimpact of emissions intensity on the monetary policy transmission to

firms’ investment

In this section, we rely on Jorda’s (2005) local projections (equation 2) to test whether carbon emissions intensity
impacts monetary policy transmission to firms’ investment in tangible capital. Figures 6 and 7 present our coef-
ficient of interest — the interaction of emissions intensity with target factor for the full sample and the sample of

firms that disclose carbon data, respectively.
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Our findings on the impact of monetary policy on real investments closely align with our previous findings for stock
market reactions. In plot A, when we control only for firm fixed effects and event fixed effects, we find evidence of a
carbon bias: investment by emissions-intensive firms is more reactive to monetary policy shocks. In Plot B, where
we include all control variables except capital tangibility, the significance and magnitude of the carbon bias remain
unaffected. However, in Plot C, when we additionally control for capital tangibility, the carbon bias decreases sub-
stantially and becomes only weakly significant, indicating that capital tangibility acts as a confounding variable. In
Plot D, we remove capital tangibility and replace event fixed effects with 4-digit SIC industry x event fixed effects.
Under this specification, our results show that carbon bias is weakly significant in a short term, highlighting an
important role of industry heterogeneity in the reaction to monetary policy shocks. Finally, in Plot E, which incor-

porates a full set of firm and industry controls, carbon bias becomes statistically insignificant and effectively zero.

To explore the key role played by capital tangibility, in plot E we replicate the results of Déttling and Ratnovski
(2023) for our sample. Consistent with their findings, firms with higher capital tangibility exhibit higher invest-
ment sensitivity in the reaction to monetary policy shocks. While the impact of carbon emissions intensity on the
monetary policy transmission disappears when we control for capital tangibility and industry x event, the impact
of capital tangibility survives even in the fullest specification. In light of high correlation between carbon inten-
sity and capital tangibility, the exclusion of capital tangibility might bias the results. Figure 7 presents results for
the subsample of firms that disclose carbon data. These findings collaborate our findings for the full sample, but

confidence intervals are much larger due to the smaller sample size that declines from 1795 to 434 firms.

To summarize our findings on investment, we find a strong carbon bias in the transmission of the monetary policy,
but it weakens when we control for capital tangibility and disappears when we account for heterogeneous industry

reactions to monetary policy shocks.

7 Conclusions

In this paper, we show that monetary policy has a carbon bias in the U.S. but not in the Euro area. Specifically,
we find that in regressions that exclude firm- and industry-level controls, Scope 1 and 2 carbon emissions have a
larger impact on the stock prices and investments in response to monetary policy shocks. We show that the size of

this impact is large and robust to different measures of monetary policy shocks.

To understand the difference in findings for the U.S. and euro area, we explore three potential mechanisms that
might lead to the carbon bias in the monetary policy transmission: 1) industry channel; 2) capital tangibility chan-
nel; and 3) transition risk. First, we find that in the U.S., emission-intensive industries — such as energy and mining
— are more reactive to the monetary policy shocks that affect the expectations about the future interest rates (path
factor). This increased reactivity is likely driven by the shale revolution in the U.S. Controlling for the interaction
of monetary policy shocks and industry dummies renders carbon bias statistically insignificant. In contrast, the

energy and mining industry is much smaller in the euro area, which could explain the absence of similar results.
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Secondly, we provide evidence that carbon bias exists due to very strong correlation between carbon emissions
intensity and capital tangibility. If we control for capital tangibility, our carbon bias is reduced in the U.S., particu-
larly for monetary policy shocks that affect current interest rates (target factor). This is expected because Dottling
and Ratnovski (2023) have shown that capital tangibility strengthens monetary policy transmission in the U.S. We
show that findings of D6ttling and Ratnovski’s (2023) cannot be replicated in the euro area, which explains the

absence capital tangibility channel.

Finally, we provide evidence that firms with higher transition risk in the U.S. are more reactive to current policy
rate (target factor) but not to unconventional monetary policies such as forward guidance (path factor). This is

consistent with the credit transmission channel that appears to work via target factor.

From the methodological perspective, we show the importance of reliance on two-factor monetary policy shocks.
In particular, we show that capital tangibility channel and transition risk channel operate via target factor (current
policy rates), while industry channel operates via path factor (unconventional monetary policies that influence

future policy rates).

Finally, our findings underscore the need for further research in the euro area, as the results observed in the U.S.

cannot be replicated due to differences in industry composition and economic dynamics.
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Table 1: Variable Definition

Variable Definition Source
Log asset Log of balance sheet total assets deflated by Consumer Price Index for the Capital IQ & FRED
U.S. firms and Harmonized Index of Consumer Prices for the Euro firms
Log age Log of quarters since the earliest year observed among firm’s establishment | Capital IQ,
year, incorporation year, IPO year, and first year of observation in Compustat
Compustat
Leverage Ratio of total debt to total assets Capital IQ
Tobin’s q (Market capitalization+ Total assets— Capital IQ
Total common equity) | Total assets
Cash holding The ratio of cash and cash equivalents to total assets Capital IQ
Cash flow Four quarter rolling sum of EBITDA divided by lagged total assets Capital IQ
Dividend dummy Binary variable indicating if a firm paid out dividend in a fiscal year Capital IQ
Capital tangibility The ratio of NPPE to the sum of NPPE and total intangible capital a la Peters | Capital IQ
and Taylor
Regulatory Risk Binary variable indicating if a firm discussed climate-regulation risk in Sautner, Van Lent,

Log scope 1+2 intensity

Scope 1 intensity
Scope 2 intensity
Disclosure ratio

Stock return

Investment

MP-GSS-Target &

MP-GSS-Path

MP-BRW

MP-JK

MP-Target & MP-FG

MP-K

previous four quarters’ earnings calls

Log of the ratio of scope 1 and scope 2 emissions to deflated operating
revenue

Log of the ratio of scope 1 emissions to deflated operating revenue
Log of the ratio of scope 2 emissions to deflated operating revenue

% of scope 1 emissions that is disclosed by the firm

Log of event day’s closing stock price minus log of the closing price from the
day before

Change in NPPE to total assets between two periods
Two factor Monetary shocks of Giirkaynak, Sack, and Swanson (2005) where
target factor contains unexpected changes to current federal funds rate and

path factor contains revisions to the expectations of future rates up to 1 year

Monetary shocks of Bu, Rogers, and Wu (2021) that include information
from full spectrum of interest rates up to 30 years

Monetary shocks of Jarocinski and Karadi (2020) that is the first principal
component of interest rates up to 1 year for U.S. and Euro area

Monetary shocks of Altavilla et al. (2019) constructed in the spirit of

Giirkaynak, Sack, and Swanson (2005)

The Kerssenfischer (2022) shocks that are the intraday change in 2-year
German bond yields around ECB Governing Council meetings

Vilkov, and Zhang
(2023)

Trucost & Capital 1Q

Trucost & Capital 1Q
Trucost & Capital IQ
Trucost

Capital IQ

Capital IQ

Miguel Acosta’s
personal website

Wenbin Wu'’s
personal website

Marek Jarociriski’s
personal website

Martin
Baumgirtner’s
hfdshocks package

Mark
Kerssenfischer’s
Website
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Figure 1: The Trucost sample size per year

This figure shows the number of firms with emissions data after data processing steps described in section 2. The colors indicate whether the emissions data is

estimated by Trucost or disclosed by the firm.
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Figure 2: Histogram of capital tangibility for the green and brown firms in the U.S. [top] and Euro area [bottom]

Green (brown) refers to firms with average emission intensity below (above) the median for the 2005-2022 period. Capital tangibility is the ratio of tangible capital
(NPPE) to the sum of tangible capital and intangible capital. Intangible capital refers to the sum of firm’s knowledge capital, organizational capital, and balance

sheet intangible capital. Capital tangibility is averaged per firm for the 2005-2022 period.
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Table 2: Summary Statistics, U.S. Firms

Panel A: Complete sample

Type Brown Firms Green Firms

Variable N Mean SD Median N Mean SD Median Test
Scope 1 intensity 5850 261.46 1099.46 35.74 5843 10.67 7.47 9.5 F=304™**
Scope 2 intensity 5850 74.48 158.41 42.44 5843 14.01 7.45 12.89 F=849***
Scope 142 intensity 5850 335.94 1160.86 88.02 5843 24.68 11.82 24.24 F=420***
Scope 1 5850 2165.97 9850.41 108.66 5843 72.47 265.36 13.21 F=263***
Disclosure ratio 5850 33.95 46.96 0 5843 26.52 43.05 0 F=79***
Log asset 23391 14.91 1.68 14.87 | 23352 14.75 1.72 14.66 F=114***
Log age 23391 5.25 0.84 5.31 | 23352 4.96 0.81 4.92 F=1459***
Leverage 23391 0.31 0.22 0.29 | 23352 0.27 0.22 0.24 F=491***
Tobin’s q 23391 2.11 1.58 1.62 | 23352 2.9 2.3 2.12 F=1868"**
Cash holding 23391 0.1 0.12 0.06 | 23352 0.15 0.14 0.11 F=1509***
Cash flow 23391 0.12 0.14 0.13 | 23352 0.1 0.16 0.11 F=267***
Dividend dummy 5850 0.59 0.49 1 5843 0.43 0.5 0 F=286"**
Capital tangibility 23391 0.46 0.3 0.4 | 23352 0.19 0.18 0.13 F=14037***
Regulatory risk 20612 0.02 0.12 0 | 20915 0.01 0.08 0 F=86***
Stock returns 45944 0.28 2.89 0.11 | 45867 0.34 2.72 0.16 F=8.15**
Panel B: Disclosed sample

Scope 1 intensity 1236 489.69 1738.23 130.63 1231 7.09 7.23 4.61 F=94***
Scope 2 intensity 1236 143.03 307.65 62.9 1231 16.15 10.58 14.06 F=209***
Scope 1+2 intensity 1236 632.72 1870.11 256.06 1231 23.24 13.83 21.44 F=130%**
Scope 1 1236 5941.33  16809.46 785.54 1231 186.43 591.93 38.09 F=144***
Disclosure ratio 1236 98.63 7.64 100 1231 93.2 18.85 100 F=88"**
Log asset 4955 16.31 1.34 16.43 4934 16.36 1.42 16.18 F=2.19
Log age 4955 5.6 0.75 5.8 4934 5.33 0.79 5.33 F=291%**
Leverage 4955 0.33 0.16 0.31 4934 0.31 0.18 0.29 F=53.7***
Tobin’s q 4955 1.81 0.99 1.5 4934 2.92 1.89 2.32 F=1343***
Cash holding 4955 0.07 0.06 0.06 4934 0.12 0.09 0.09 F=855***
Cash flow 4955 0.13 0.08 0.13 4934 0.16 0.09 0.15 F=162***
Dividend dummy 1236 0.77 0.42 1 1231 0.68 0.47 1 F=22.6***
Capital tangibility 4955 0.56 0.29 0.57 4934 0.2 0.16 0.14 F=5704***
Regulatory risk 4674 0.03 0.17 0 4815 0.01 0.12 0 F=23.9***
Stock returns 9753 0.20 2.58 0.09 9709 0.18 2.20 0.06 F=0.86

This table reports the descriptive statistics for firm-year and firm-quarter variables of the U.S. firms. The firms with emission intensity below (above) the
median in each year are classified as 'green’ ("brown’). The Test column reports the F-statistic from ANOVA test between the two groups. The number of
observations for each variable corresponds to the frequency of that variable. Variable definitions are provided in Table 1.

27



Table 3: Summary Statistics, Euro Firms

Panel A: Complete sample

Type Brown Firms Green Firms

Variable N Mean SD Median N Mean SD Median Test
Scope 1 intensity 2410 456.71 1182.8 58.87 2403 10.69 8.46 8.68 F=341%**
Scope 2 intensity 2410 100.4 219.97 48.33 2403 13.52 8.78 12.17 F=374%**
Scope 142 intensity 2410 557.11 1276.27 113.39 2403 24.22 13.26 22.07 F=418***
Scope 1 2410 4091.71 16369.42 167.98 2403 77.58 244.25 12.27 F=144%**
Disclosure ratio 2410 61.76 47.29 98.45 2403 51.96 46.94 74.15 F=52%**
Log asset 9807 14.99 1.72 14.98 9771 14.82 1.75 14.72 F=47.4%**
Log age 9807 5.47 0.92 5.62 9771 5.31 0.87 5.32 F=139***
Leverage 9807 0.28 0.15 0.27 9771 0.24 0.17 0.22 F=284***
Tobin’s q 9807 1.59 1.04 1.28 9771 2.06 1.38 1.6 F=711***
Cash holding 9807 0.11 0.11 0.08 9771 0.13 0.11 0.1 F=120%**
Cashflow 9807 0.11 0.09 0.1 9771 0.12 0.09 0.11 F=150%**
Dividend dummy 2410 0.77 0.42 1 2403 0.81 0.39 1 F=12.06"**
Capial tangibility 9807 0.47 0.26 0.44 | 9771 0.22 0.18 0.17 F=5764%**
Regulatory risk 5604 0.03 0.18 0 6011 0.01 0.11 0 F=68.8"**
Stock returns 22224 -0.15 2.60 0 | 22118 -0.16 2.51 0 F=0.24
Panel B: Disclosed sample

Scope 1 intensity 1018 564.78 1383.24 72.03 1012 9.38 9.16 6.42 F=163***
Scope 2 intensity 1018 129.28 195.76 55.86 1012 12.89 10.2 10.1 F=356***
Scope 1+2 intensity 1018 694.06 1485.53 149.28 1012 22.28 13.77 20.43 F=206***
Scope 1 1018 5862.18 19884.17 427.6 1012 119.79 347.8 19.17 F=84%**
Disclosure ratio 1018 97.81 8.94 99.98 1012 90.57 20.34 100 F=108***
Log asset 4188 15.75 1.49 15.74 4164 15.48 1.56 15.29 F=63.7"**
Log age 4188 5.63 0.93 5.95 4164 5.55 0.75 5.67 F=16.45%**
Leverage 4188 0.3 0.13 0.29 4164 0.24 0.16 0.23 F=289***
Tobin’s q 4188 1.35 0.56 1.19 4164 1.98 1.2 1.56 F=943***
Cash holding 4188 0.09 0.06 0.08 4164 0.12 0.09 0.09 F=217***
Cashflow 4188 0.1 0.06 0.1 4164 0.12 0.07 0.11 F=116***
Dividend dummy 1018 0.83 0.38 1 1012 0.87 0.34 1 F=7.16"**
Capial tangibility 4188 0.49 0.24 0.47 4164 0.23 0.18 0.18 F=3164***
Regulatory risk 2952 0.04 0.21 0 3200 0.02 0.13 0 F=41.2***
Stock return 9111 -0.15 2.58 0 9056 -0.14 2.54 0.02 F=0.04

This table reports the descriptive statistics for firm-year and firm-quarter variables of the Euro firms. The firms with emission intensity below (above) the
median in each year are classified as 'green’ ("brown’). The Test column reports the F-statistic from ANOVA test between the two groups. The number of
observations for each variable corresponds to the frequency of that variable. Variable definitions are provided in Table 1.
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Table 4: Variable Correlations, U.S. firms

Log scope Log scope Log scope Log scope Log assets Log age Leverage Tobin q Cash flow Cash Dividend Disclosure  Regulatory
142 1 2 1 holding dummy ratio risk
intensity intensity intensity
Panel A: Complete sample
Log scope 1 intensity 0.93
Log scope 2 intensity 0.73 0.54
Log scope 1 0.64 0.65 037
Log assets 0.08 0.02 0.03 0.69
Log age 0.17 0.16 0.15 0.42 0.34
Leverage 0.09 0.05 0.11 0.12 0.15 0.05
Tobin’s q -0.25 -0.22 -0.19 -0.28 -0.18 -0.21 -0.06
Cash flow 0.07 0.06 0.05 0.44 0.35 0.3 -0.04 0.03
Cash holding -0.21 -0.2 -0.14 -0.46 -0.38 -0.32 -0.19 0.35 -0.36
Dividend dummy 0.17 0.14 0.14 0.43 0.39 0.48 0.02 -0.15 0.33 -0.27
Disclosure ratio 0.15 0.04 0.1 0.4 0.55 0.29 0.08 -0.08 0.17 -0.17 03
Regulatory risk 0.09 0.09 0.05 0.07 0.03 0.04 0.01 -0.02 0.01 -0.02 0.03 0.06
Capital tangibility 0.65 0.59 0.41 0.51 0.18 0.09 0.1 -0.21 0.2 -0.25 0.16 0.15 0.09
Panel B: Disclosed sample
Log scope 1 intensity 0.93
Log scope 2 intensity 0.7 0.53
Log scope 1 0.76 0.85 0.39
Log assets 0.02 0.04 -0.06 0.51
Logage 0.15 0.23 0.13 0.3 0.12
Leverage 0.09 0.12 0.09 0.1 0.03 0.08
Tobin's q -0.4 -0.38 -0.27 -0.36 -0.07 -0.16 0.03
Cash flow -0.11 -0.09 -0.05 0.02 0.08 0.02 -0.05 0.46
Cash holding -0.3 -0.35 -0.19 -0.41 -0.21 -0.23 -0.1 0.31 0.07
Dividend dummy 0.08 0.14 0.08 0.31 0.3 0.37 0.04 -0.08 0.19 -0.19
Regulatory risk 0.11 0.11 0.04 0.08 0.01 0.04 0.02 -0.03 -0.01 0 0.02
Capital tangibility 0.74 0.69 0.39 0.63 0.1 0.01 0.06 -0.3 -0.03 -0.21 0.07 0.12
This table reports the Pearson’s correlation coefficients across key variables used in this study. Panel A reports correlations for complete sample of U.S. firms
and Panel B reports the correlations for disclosed sample.
Table 5: Variable Correlations, Euro firms
Log scope Log scope Log scope Log scope Log assets Log age Leverage Tobin q Cash flow Cash Dividend Disclosure Regulatory
142 1 2 1 holding dummy ratio risk
intensity intensity intensity
Panel A: Complete sample
Log scope 1 intensity 0.93
Log scope 2 intensity 0.73 0.55
Log scope 1 0.7 0.74 0.38
Log assets 0.1 0.08 0.02 0.67
Log age 0.09 0.1 0.08 0.29 0.29
Tobin q -0.23 -0.23 -0.13 -0.31 -0.24 -0.13 -0.2
Cash flow -0.06 -0.1 -0.01 0.03 0.02 0.07 -0.13 0.4
Cash holding -0.1 -0.09 -0.08 -0.34 -0.35 -0.21 -0.21 0.34 -0.1
Dividend dummy -0.03 -0.03 0 0.21 0.27 0.29 -0.12 -0.01 0.31 -0.25
Disclosure ratio 0.13 0.08 0.06 0.37 0.49 0.27 0.1 -0.21 -0.03 -0.21 0.19
Regulatory risk 0.12 0.12 0.05 0.13 0.08 0.04 0.04 -0.04 -0.01 -0.02 0.01 0.05
Capital tangibility 0.6 0.55 0.38 0.46 0.14 0 0.26 -0.22 0.04 -0.15 0.02 0.18 0.1
Panel B: Disclosed sample
Log scope 1 intensity 0.93
Log scope 2 intensity 0.74 0.54
Log scope 1 0.75 0.83 043
Log assets 0.1 0.1 0.03 0.6
Log age 0.09 0.12 0.07 0.2 0.15
Leverage 0.21 0.14 0.2 0.13 0.16 -0.08
Tobin’s q -0.33 -0.34 -0.21 -0.37 -0.19 -0.06 -0.21
Cash flow -0.12 -0.19 -0.02 -0.16 -0.1 -0.05 -0.16 0.53
Cash holding -0.14 -0.14 -0.15 -0.24 -0.21 -0.12 -0.13 0.33 0.11
Dividend dummy -0.06 -0.07 0.01 0.08 0.17 0.19 -0.15 0.07 0.24 -0.16
Regulatory risk 0.14 0.15 0.05 0.15 0.08 0.03 0.04 -0.05 -0.02 -0.01 0
Capital tangibility 0.64 0.58 0.41 0.46 0.05 -0.12 0.23 -0.22 -0.01 -0.08 -0.1 0.12

This table reports the Pearson’s correlation coefficients across key variables used in this study. Panel A reports correlations for complete sample of Euro Area
firms and Panel B reports the correlations for disclosed sample.

29



Table 6: Descriptive Statistics: Monetary Policy Shocks

Panel A: Fed Monetary Policy Shocks

N Mean Median SD 1stQ 3rd Q Min Max MP-GSS- MP-BRW MP-JK
Path

MP-GSS-Target 142 0.0001 0.0022 0.0306 -0.0025  0.0068 -0.1887  0.1222 0.06 0.25 0.66

MP-GSS-Path 142 0.0010 0.0024 0.0488 -0.0180  0.0200 -0.1465  0.1877 0.42 0.78

MP-BRW 142 -0.0038 -0.0055 0.0555 -0.0327 0.0275 -0.2087 0.2091 0.47

MP-JK 142 -0.0048 0.0000 0.0528 -0.0179 0.0137 -0.2463 0.1049

Panel B: European Central Bank Monetary Policy Shocks

N Mean Median  SD 1stQ 3rd Q Min Max MP-FG MP-JK MP-K

MP-Target 183 -0.1293  -0.2966  2.2324 -0.5414  0.1175 -13.747 11.323 0.05 0.60 0.15
MP-FG 181 -0.0300  -0.1150  3.7266 -1.3282 1.0721 -25.726  14.366 0.43 0.75
MP-JK 184 0.0012 -0.0005  0.0416 -0.0088  0.0102 -0.1614  0.2002 0.73
MP-K 184 0.0005 -0.0033 0.0416 -0.0202 0.0141 -0.2580 0.2611

This table reports the descriptive statistics and Pearson’s correlation coefficients for monetary policy shocks used in this study. Panel A provides
information on U.S. monetary policy shocks. MP-BRW denotes the monetary policy shocks provided by Bu, Rogers, and Wu (2021). MP-JK denotes
the monetary policy shocks of Jarociriski and Karadi (2018). MP-GSS-Target and MP-GSS-Path are the Target factor and Path factor of Giirkaynak,
Sack, and Swanson (2005). Both MP-NS and MP-GSS are provided by Acosta (2023).

Panel B provides information on the European Central Bank’s monetary policy shocks. MP-JK denotes the monetary policy shocks of Jarociriski and
Karadi (2018) and MP-K denotes shocks of Kerssenfischer (2022). MP-Target and MP-FG are the Target factor and Forward Guidance factor from

Altavilla et al. (2019). Both Fed and ECB shocks cover the 2005-2022 period.
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Table 7: Main results: Stock return reactions to monetary policy shocks across firms with different carbon emission

intensities in the U.S.

De dent variable:

Panel A: Complete sample

Stock returns on FOMC meeting day

1) 2) (3) (4) (5) (6) @) (8) 9) 10) (1) (12) (3)
Log scope 142 intensity 0.044 0.043% 0.043 0.041 0.044 0.039 0.043 0.038 0.041 0.033 0.032 0.051% 0.050*
(0.027) (0.026) (0.027) (0.025) 0.027) (0.027) (0.026) (0.025) (0.026) (0.024) (0.024) (0.026) (0.026)
MP-GSS-Target : Log scope 1+2 intensity —1.980**  —1.141**  —1.969**  —2038** —2012** —1701** —1871** —1977** —1958** —1645** —0.993** —0.817 —0.367
(0.976) 0.473) 0.977) (0.980) (0.948) (0.844) (0.882) (0.960) (0.979) (0.799) (0.450) (0.540) (0.427)
MP-GSS-Path : Log scope 1+2 intensity  —1.012%**  —0.768*** —1032%** —0947%** —1000%** —0777%*** —0898*** —098a*** —09a5*** _—oes6** —0586** 0.214 0.295
(0.347) (0.236) (0.357) (0.319) (0.344) (0.262) (0.299) (0.334) (0.323) (0.270) (0.247) (0.353) (0.369)
MP-GSS-Target : Capital tangibility —5.690 —4.446 —7.272%*
(4.575) (3.804) (3.427)
MP-GSS-Path : Capital tangibility —1.766 —0.700 —1.365
(2.005) (1.411) (1.285)
MP-GSS-Path : Log asset 0.267 0.652 0.765 0437 0445
(0.449) (0.471) (0.525) (0.520) (0.518)
MP-GSS-Path : Log asset —0.345 0.064 0.080 0.131 0.130
(0.295) (0.223) (0.225) (0.224) (0.224)
MP-GSS-Target : Log age 0.710 1.433% 1.148* 1.448* 1.283%
(1.161) (0.796) (0.681) (0.785) (0.731)
MP-GSS-Path : Log age —0.886 —0.059 ~0.100 —0.553 ~0.580
(1.160) (0.542) (0.537) (0.706) (0.707)
MP-GSS-Target : Leverage 1.388 1.567 1.460 —0.430 —1.033
(3.300) (3.296) (3.339) (2.939) (3.104)
MP-GSS-Path : Leverage 0.186 0.586 0.581 —0.729 —0.819
(1.923) (1.914) (1.909) (1.568) (1.604)
MP-GSS-Target : Tobin's q 1.085 1.642% 1.606 0.993 1.010
(0.777) (0.907) (0.890) (0.683) (0.686)
MP-GSS-Path : Tobin's q 0.680 0.700* 0.693* 0.530* 0.531%
(0.433) (0.389) (0.384) (0.300) (0.299)
MP-GSS-Target : Cash holding 5.047 —0.850 —1.134 0479 0.807
(11.372) (6.631) (6.612) (3.832) 3.911)
MP-GSS-Path : Cash holding 7,503 2,500 2441 2.250 2.285
(6.820) (3.022) (2.968) (1.808) (1.814)
MP-GSS-Target : Cash flow —6.452 —14.825 —13.265 —0.168 0.899
(10.846) (11.336) (10.672) (8.338) (8.348)
MP-GSS-Path : Cash flow —5.604 —4.955 —4.710 —6.856 —6.633
(6.601) (4.930) (4.839) (4.951) (4.936)
MP-GSS-Target : Dividend payment 0.101 0.077 0.174 —0.348 —0.437
(2.094) (1.426) (1.460) (1.778) (1.770)
MP-GSS-Path : Dividend payment —1.972 —1.194 —1.185 —0.992 —1.010
(2.142) (1.237) (1.239) (1.136) (1.140)
MP-GSS-Target : Disclosure ratio 0.023 0.022 0.018 0.019 0.023 0.025 0.024 0.025 0.022 0.008 0.006 0.010 0.011
(0.023) (0.022) (0.019) (0.019) (0.023) (0.023) (0.022) (0.021) (0.020) (0.014) (0.013) (0.015) (0.015)
MP-GSS-Path : Disclosure ratio —0.016 —0.015 -0.008  —0.011** —0.015 —0.014 —0.012 -0.012* —0.009* —0.008 —0.008 —0.001 —0.001
(0.010) (0.010) (0.007) (0.005) 0.011) (0.010) (0.007) (0.007) (0.005) (0.005) (0.005) (0.006) (0.006)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 91,811 91,811 91,811 91,811 91,811 91,811 91,811 91,811 91,811 91,811 91,811 91,811 91,811
Adjusted R 0318 0319 0318 0319 0318 0319 0319 0319 0319 0.320 0320 0417 0417
Panel B: Disclosed sample
Q) @) (3) 4) (5) (6) @ (8) ©) 10) an a2) (13)
log scope 1+2 intensity 0.175%**  0a73***  oa77*** oars*** oa77*** oam** oazs*** oasa** 0.171%* 0.129%* 0.128%* 0.052 0.051
(0.066) (0.066) (0.066) (0.066) (0.064) (0.066) (0.066) (0.061) (0.066) (0.060) (0.063) (0.079) 0.077)
MP-GSS-Target : Log scope 1+2 intensity —4.668%*  —3250**  —4623%*  —4914%* —2958** —as551%%  —5143%*  —a836**  —aem™* —a983%*  —a075%** 2363 —2.418
(2.270) (1.597) (2.259) (2.380) (2.262) (1.974) (2.458) (2.203) (2.303) (2.080) (1.469) (1.924) (1.669)
MP-GSS-Path : Log scope 1+2 intensity ~ —1.439%**  —1.402%**  —1.469™** —1393%** _1495%** _1243%** _1372%** _1451*M* 436N —1277%FF —1330% 0.226 ~0.007
(0.430) (0.339) (0.433) (0.461) (0.422) (0.396) (0.483) (0.421) (0.433) (0.429) (0.354) (0.420) (0.339)
MP-GSS-Target : Capital tangibility —11.002 —6.977 0.905
(8.302) (8.023) (8.916)
MP-GSS-Path : Capital tangibility —0.234 0.459 2.842
(2.121) (1.915) (2.205)
MP-GSS-Target : Log asset 1.694 1.280 1.418 —0.075 —0.084
(1.214) (0.933) (1.042) (0.906) (0.990)
MP-GSS-Path : Log asset —0.754* —0.535 0537 —0.785"** —0.800***
(0.415) (0.335) (0.359) (0.256) (0.253)
MP-GSS-Target : Log age 4.266 4.077* 3.791% 0.774 0.813
(3.281) (2.380) (2.169) (2.162) (1.944)
MP-GSS-Path : Log age —0.943 —0.300 —0.273 —0.860 —0.719
(1.236) (0.800) (0.754) (0.908) (0.814)
MP-GSS-Target : Leverage 28.373%** 25525% %% p5316% ** 6.716 6.754
(7.139) (8.412) (8.569) (9.419) (9.646)
MP-GSS-Path : Leverage 5.614* 5.619 5.602 0.687 0912
(3.206) (3.429) (3.452) (3.478) (3.564)
MP-GSS-Target : Tobin's g 0383 1.657 1.553 0.383 0.392
(1.229) (1.491) (1.420) (1.001) (0.989)
MP-GSS-Path : Tobin's q 0.506 0.660 0.665 0.360 0371
(0.380) (0.464) (0.459) (0.438) (0.440)
MP-GSS-Target : Cash holding —33.014 —17.374 —16.049 —15.285 —15.475
(25.453) (19.567) (18.938) (12.118) (12.492)
MP-GSS-Path : Cash holding 6210 0.290 0179 —2.576 —3.266
(9.740) (6.238) (6.120) (3.584) (3.281)
MP-GSS-Target : Cash flow —20.679 —38.668 -36.018  —33.733%* —34.006™*
(28.572) (23.324) (24.122) (14.955) (15.999)
MP-GSS-Path : Cash flow ~7.761 —9.357 -9.588  —10.976** —11.508**
(7.690) (7.769) (7.983) (5.385) (5.583)
MP-GSS-Target : Dividend payment 1.625 —0.611 —0.691 5.682 5.745
(7.588) (5.770) (5.741) (4.556) (4.385)
MP-GSS-Path : Dividend payment —3.052 -1.823 -1.816 —0.668 —0.598
(2.515) (1.579) (1575) (1.270) (1.219)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 19,462 19,462 19,462 19,462 19,462 19,462 19,462 19,462 19,462 19,462 19,462 19,462 19,462
Adjusted R 0363 0.364 0.364 0.364 0.364 0364 0.364 0.364 0.364 0.367 0367 0.549 0.549

This table reports the results for regressions of stock returns during FOMC meeting days on the interaction between monetary policy shocks and firm characteristics, including firms’ emission intensities. Regression 1 controls only for
firms’ log scope 1+2 emission intensities and emissions disclosure ratio, and includes firm-level and event-level fixed effects. Regressions 2 to 9 add control variables for firm-level capital tangibility, log assets, log age, leverage, Tobin's
q, cash holding, cash flow, and dividend payment dummy in that order. Regression 10 controls for the same variables all in a single regression, only excluding capital tangibility. Regression 11 adds the control for capital tangibility.
Regression 12 removes capital tangibility and replaces the event-level fixed effects with a 4-digit SIC level industry x event fixed effects. Regression 13 controls for all firm-level characteristics and includes industry x event fixed effects.
Emission intensity and disclosure ratio are lagged to the latest year and other variables are lagged to the latest quarter prior to the FOMC meeting. Log scope 1+2 intensity (tCO2e / $M operating revenue) refers to the firm's scope 1 plus
ted yearly operating revenue. Panel A reports the results for the complete Trucost sample, while Panel B includes only the firms that disclose both their scope 1 and scope 2 emissions.
to the target and path factors provided by Giirkaynak, Sack, and Swanson (2005) which cover 142 FOMC meetings between

scope 2 carbon emission: by CPI-adji

consequently, Panel B does not control for the emissions disclosure ratio. MP-GSS-Target and MP-GSS-Path ref

February 2005 and December 2022 in Panel A. Panel B includes monetary announcements between 2010 an
are clustered at firm and event level. *, %%, and * ** indicate significance on 0.1, 0.05, and 0.01.

2. All firm-level variables are winsorized by 0.5%. The stock returns are winsorized by 1% per each event. Standard errors




Table 8: Main results: Stock return reactions to monetary policy shocks across carbon emission intensities in the

Euro area

Panel A: Complete sample

D J

variable:

Stock returns on ECB announcement day

1) 2) (3) (4) (5) (6) (@) (8) 9) 10) (11) (12) (3)
Log scope 142 intensity 0.006 0.008 0.001 0.007 0.007 0.007 0.006 0.006 0.006 0.001 0.002 0.001 0.001
(0.026) (0.026) (0.024) (0.026) (0.026) (0.025) (0.026) (0.026) (0.026) (0.023) (0.023) (0.024) (0.024)
MP-Target : Log scope 142 intensity ~ —0.001 ~0.001 —0.001 —0.0004  0.00002 0.004 —0.001 0.0002 —0.0001 0.004 0.003 0.005 0.003
(0.005) (0.006) (0.005) (0.005) (0.006) (0.006) (0.005) (0.005) (0.005) (0.007) (0.008) (0.009) (0.009)
MP-FG : Log scope 1+2 intensity 0.009** 0.007* 0.009** 0.009%*  0.009** 0.005 0.009%*  0.009**  0.009** 0.005 0.003 0.003 0.003
(0.004) (0.003) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.003) (0.002) (0.002)
MP-Target : Capital tangibility 0.001 0.015 0.056
(0.024) (0.022) (0.030)
MP-FG : Capital tangibility 0.025 0.023 0.029
(0.026) (0.030) (0.023)
MP-Target : Log asset —0.010** —0.010 —0.010% —0.002 —0.001
(0.005) (0.005) (0.005) (0.006) (0.006)
MP-FG: Lo asset —0.008™* —0.015% %% —0015%**  —0.019%** —0.019%**
(0.003) (0.003) (0.003) (0.004) (0.005)
MP-Target : Log age ~0.001 —0.003 —0.002 -0.016* —0.015
(0.006) (0.006) (0.007) (0.009) (0.009)
MP-FG : Log age 0.009 0.010** 0.011** 0.006 0.007
(0.005) (0.004) (0.004) (0.004) (0.004)
MP-Target : Leverage —0.059 —0.039 —0.044 —0.042 —0.050
(0.048) (0.042) (0.039) (0.083) (0.081)
MP-FG : Leverage 0.019 0.035* 0.028 0.015 0.011
(0.024) 0.021) (0.025) (0.026) (0.027)
MP-Target : Tobin's q 0.027*** 0.029%* 0.030*** 0.018* 0.019*
(0.010) 0.011) 0.011) (0.010) (0.009)
MP-EG : Tobin's q —0.022** —0.030%**  —0.029%**  —026*** —0.026%**
(0.011) (0.011) (0.011) (0.009) (0.009)
MP-Target : Cash holding —0.047 —0a71%* —0a71** —0.121%* —0.125%*
(0.051) 0.073) (0.073) (0.056) (0.053)
MP-FG : Cash holding —0.053 0.024 0.022 ~0.005 —0.008
(0.046) (0.030) (0.029) (0.035) (0.035)
MP-Target : Cash flow 0.157 —0.035 —0.039 0.070 0.051
(0.128) (0.083) (0.083) (0.076) (0.073)
MP-EG : Cash flow —0.057 0.083 0.074 0.088 0.081
0.045) (0.061) (0.064) (0.059) (0.059)
MP-Target : Dividend dummy 0.024 0.022 0.021 0.039* 0.039
(0.028) (0.026) (0.026) (0.023) (0.024)
MP-FG : Dividend dummy 0.013 0.017 0.017 0.015 0015
(0.016) (0.016) 0.017) 0.017) 0.017)
MP-Target : Disclosure ratio —0.0002  —0.0002 ~0.00001 —0.0002  —0.0002 ~0.0001 —0.0002  —0.0002  —0.0002 ~0.00000 ~0.00001 —0.0001 —0.0001
(0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0003) (0.0003)
MP-FG : Disclosure ratio —0.0001  —0.0001 0.0001 —0.0001  —0.0001 —0.0001 —0.000l  —0.0001  —0.0001 0.00005 0.00003 0.00000 ~0.00001
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 44,014 44,014 44,014 44,014 44,014 44,014 44,014 44,014 44,014 44,014 44,014 44,014 44,014
Adijusted R 0411 0411 0411 0411 0411 0.412 0411 0411 0.411 0414 0.414 0470 0471
Panel B: Disclosed sample
1) 2) (3) (4) (5) (6) @) (8) 9) 10) (11) (12) (3)
log scope 1+2 intensity —0.014 —0.017 —0.027 —0.014 —0.013 —0.015 —0.016 —0.018 -0.018 —0.035 —0.035 —0.102 —0.102
(0.060) (0.060) (0.058) (0.060) (0.060) (0.059) (0.060) (0.058) (0.058) (0.053) (0.054) (0.062) (0.062)
MP-Target : Log scope 142 intensity ~ —0.005 0.001 —0.003 —0.004 —0.003 0.007 —0.004 —0.002 —0.004 0.008 0.015 0.023 0.026
(0.004) (0.006) (0.004) (0.005) (0.005) (0.008) (0.004) (0.005) (0.004) (0.009) 0.011) (0.020) (0.023)
MP-FG : Log scope 142 intensity 0.012%* 0.010* 0.013%* 0.012**  oo011** 0.005 oon**  oo12**  o0012** 0.004 0.0002 —0.001 —0.002
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.004) (0.006) (0.007)
MP-Target : Capital tangibility —0.062* —0.076** —0.062
(0.033) (0.033) (0.069)
MP-FG : Capital tangibility 0.018 0.041 0.020
(0.029) (0.029) (0.032)
MP-Target : Log asset —0.022%** —0.018%* —0.018** —0.014 —0.016
(0.008) (0.008) (0.008) (0.009) (0.011)
MP-FG : Log asset —0.012%* —0.018%**  _go18%** 028 ** —0.027***
(0.006) (0.005) (0.005) (0.005) (0.006)
MP-Target : Log age —0.008 —0.005 —0.009 —0.003 —0.003
(0.008) (0.008) (0.009) (0.007) (0.006)
MP-FG : Log age 0.005 0.006 0.008 0.010 0.011
(0.007) (0.007) (0.008) (0.007) (0.008)
MP-Target : Leverage —0.109* —0.017 —0.005 —0.093 —0.092
(0.065) (0.042) (0.043) (0.115) (0.115)
MP-EG : Leverage 0.048 0.083%** 0.076%* 0.002 0.004
(0.044) (0.029) (0.030) (0.066) (0.065)
MP-Target : Tobin's q 0.064** 0.065** 0.064** 0.051 0.052*
(0.027) (0.032) (0.032) (0.031) (0.031)
MP-EG : Tobin's q —0.037** —0.049%** —0.049%** —0.0a1%* —0.042**
0.017) 0.017) 0.017) (0.017) (0.017)
MP-Target : Cash holding 0.184%* —0.104 —0.108 —0.038 —0.041
(0.079) (0.108) (0.111) (0.115) (0.120)
MP-FG : Cash holding —0.089 0.082 0.081 0.016 0.015
(0.097) (0.068) (0.069) (0.077) (0.077)
MP-Target : Cash flow 0425 -0.133 ~0.096 0.048 0.072
(0.296) (0.228) (0.231) (0.309) (0.288)
MP-FG : Cash flow ~0.050 0.166 0.149 0.133 0.133
(0.146) (0.119) (0.120) (0.115) (0.111)
MP-Target : Dividend payment 0.025 0.035 0.032 —0.013 —0.015
(0.033) (0.032) (0.032) (0.026) (0.026)
MP-FG : Dividend payment 0.044** 0.058** 0.061%* 0.029 0.030
(0.022) (0.024) (0.024) (0.022) (0.022)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 18,167 18,167 18,167 18,167 18,167 18,167 18,167 18,167 18,167 18,167 18,167 18,167 18,167
Adjusted R 0472 0472 0473 0472 0472 0.476 0472 0472 0.472 0478 0.478 0.567 0567

This table reports the results of regressions of stock returns during ECB announcement days on the interaction between monetary policy shocks and firm characteristics, including firms’ emission intensities. Regression 1 controls only
for firms’ log scope 1+2 emission intensities and emissions
Tobin’s q, cash holding, cash flow, and dividend payment dummy. Regression 10 controls for the same variables all gathered in a single regression, only excluding capital tangibility. Regression 11 adds the control for capital tangibility.
Regression 12 removes capital tangibility and replaces the event-level fixed effects with a industry x event fixed effects. Regression 13 includes all control variables and firm-level and industry x event fixed effects. The yearly variables
are lagged to the latest year before the ECB announcement and quarterly variables are lagged by one quarter to address endogeneity concerns. Log scope 1+2 intensity (tCO2e / $M operating revenue) refers to the firm'’s scope 1 plus

scope 2 carbon emissi tar

d by CPI

ted yearly

sclosure ratio, and includes firm-level and event-level fixed effects. Regressions 2 to 9 add control variables for firm-level capital tangibility, Log assets, log age, leverage,

revenue. Panel A reports the results for the complete Trucost sample, while Panel B only includes firms that disclosed both their scope 1 and scope 2 emissions.

consequently, Panel B does not control for the emissions disclosure ratio. MP-Target and MP-FG indicate lh%el and path factors of Altavilla et al. (2019) which cover 183 ECB announcements between February 2005 and December
2022 in Panel A. Panel B includes monetary announcements between 2010 and 2022. All firm-level variables are winsorized by 0.5%. The stock returns are winsorized by 1% per each event. Standard errors are clustered at firm and event
level. *, %%, and % indicate significance on 0.1, 0.05, and 0.01.
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Figure 3: Emission intensity of industries and their reaction to monetary shocks in the U.S.

This figure reports the estimated coefficients for the interaction of industry dummies and monetary policy shocks in a regression that controls for all firm
characteristics in the U.S., including capital tangibility. Industries are defined based as 11 major industries and we separate two groups of firms to add them
as separate industries, namely Clean Energy industry which encompasses firms from Wilder Hill Clean Energy Index and the Petroleum refining and Pipelines
that includes firms from 29 and 46 2-digit SIC codes. The reference industry for binary variables is the Services which has the lowest emission intensity. Colors
correspond to the average industry log scope 1+2 emission intensity with green indicating the lowest and red indicating the highest emission intensity. Plots (A)
and (B) report the results for target factor shocks and Plots (C) and (D) report the results for the path factor. The complete sample regression includes all FOMC
announcements between 2005 and 2022 and the disclosed sample regression includes the 2010 to 2022 period for the U.S. The reported 90% confidence intervals

are constructed based on robust standard errors.
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Figure 4: Emission intensity of industries and their reaction to monetary shocks in the Euro area

This figure reports the estimated coefficients for the interaction of industry dummies and monetary policy shocks in a regression that controls for all firm
characteristics in the euro area, including capital tangibility. Industries are defined based as 11 major industries and we separate two groups of firms to add them
as separate industries, namely Clean Energy industry which encompasses firms we select based on their activity description and the Petroleum refining and
Pipelines that includes firms from 29 and 46 2-digit SIC codes. The reference industry for binary variables is the Services which has the lowest emission intensity.
Colors correspond to the average industry Log scope 1+2 emission intensity with green indicating the lowest and red indicating the highest emission intensity.
Plots (A) and (B) report the results for target factor shocks and Plots (C) and (D) report the results for the forward guidance factor. The complete sample regression
includes ECB announcements between 2005 and 2022 and the disclosed sample regression includes the 2010 to 2022 period for the Euro area. The reported 90%

confidence intervals are constructed based on robust standard errors.
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Table 9: Correlation of industry average emission intensity with industry’s reactivity to monetary policy

4-digit SIC

Emission intensity Capital tangibility Emission intensity
(weighted)
Panel A: U.S.
MP-GSS-TARGET Complete industries -0.11 -0.07 -0.06
Without energy & mining -0.11 -0.06 -0.08
MP-GSS-Path Complete industries -0.24 -0.16 -0.35
Without energy & mining -0.16 -0.06 -0.19
Panel B: Euro area
MP-TARGET Complete industries -0.02 -0.03 -0.05
Without energy & mining -0.01 -0.01 -0.01
MP-FG Complete industries 0.06 0.13 0.07
Without energy & mining 0.07 0.15 0.09

This table reports the correlation and weighted correlation between industry average emission intensity and industry reactivity to mone-
tary policy shocks. This reactivity is the estimated coefficients for the interaction of industry dummies with monetary shocks. The model
specification, additional to the interaction of monetary shocks and 4-digit SIC industry dummies, has complete firm-level control variables,
including capital tangibility and emission intensity, and firm and event fixed effects. We also include the correlation between industry re-
activity and industry average capital tangibility. The weights in weighted correlation are number of observations per each industry for
our complete sample. Energy and mining industries refer to industries with 10, 12, 13, 14, 29, and 46 2-digit SIC codes. These industries
represent 6.9% of our firm-event observations, equivalent of 9 out of 238 4-digit SIC codes. Panel A uses complete sample for the U.S. and
Panel B uses complete sample for the euro area.
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Figure 5: Capital tangiblity for general industries in the U.S. and the Euro area in our sample
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Table 10: The emission intensity - capital tangibility nexus and credit transmission channel of monetary policy for
the U.S.

Panel A: Split by age

Dependent variable:

1)

Stock returns on FOMC meeting day

Below median

2

)]

Above median
(5)

6)

Log scope 1+2 intensity 0.010 0.008 0.057 0.055
(0.054) (0.055) (0.041) (0.043)
MP-Target : Log scope 1+2 intensity —-3.455** -2.791* -0.248 0.537
(1.559) (1.633) (1.042) (0.754)
MP-Path : Log scope 1+2 intensity 0.131 0.204 —-0.092 0.150
(0.564) (0.662) (0.300) (0.285)
MP-Target : Capital tangibility —-15.638"* -12.509* -14.786 —-15.320
(6.397) (6.868) (11.555) (11.291)
MP-Path : Capital tangibility -0.997 -1.294 —4.615** —4.856***
(2.665) (3.195) (1.928) (1.781)
Industry.Event FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes Yes Yes
Observations 31,989 31,989 31,989 32,795 32,795 32,795
Adjusted R? 0.357 0.357 0.357 0.456 0.456 0.456
Panel B: Split by age and size
Below median Above median
1) 2) 3 4 (5) (6)
Log scope 1+2 intensity -0.087 —0.094 0.066* 0.066*
(0.116) (0.118) (0.037) (0.036)
MP-Target : Log scope 1+2 intensity -5.320* -4.192 -0.899 -0.347
(3.075) (2.948) (0.728) (0.600)
MP-Path : Log scope 1+2 intensity —-0.044 0.108 —-0.086 0.015
(1.100) (1.298) (0.274) (0.269)
MP-Target : Capital tangibility —28.558"* -26.079** -10.568 -9.992
(11.466) (11.267) (9.361) (9.422)
MP-Path : Capital tangibility —-3.638 —-3.658 -1.725 -1.821
(5.351) (5.946) (1.429) (1.395)
Industry.Event FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes Yes Yes
Observations 20,143 20,143 20,143 44,641 44,641 44,641
Adjusted R? 0.301 0.301 0.301 0.468 0.468 0.468
Panel C: Split by cash holding
Above 3rd quantile Below 3rd quantile
1) 2) 3 4 (5) (6)
Log scope 1+2 intensity 0.047 0.038 0.055 0.055
(0.114) (0.109) (0.043) (0.041)
MP-Target : Log scope 1+2 intensity -4.503 -3.533 -0.787 -0.113
(3.023) (3.452) (0.863) 0.711)
MP-Path : Log scope 1+2 intensity —-0.108 -0.179 0.212 0.305
(0.917) (1.140) (0.363) (0.364)
MP-Target : Capital tangibility -20.214* —-15.255 -12.020 —-11.765
(10.538) (12.914) (9.084) (9.059)
MP-Path : Capital tangibility 0.699 0.835 -1.132 -1.617
(3.912) (5.029) (1.800) (1.778)
Industry.Event FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes Yes Yes
Observations 16,203 16,203 16,203 48,581 48,581 48,581
Adjusted R? 0.309 0.309 0.309 0.426 0.427 0.427

This table reports the results that test the role of the correlation between emission intensity and capital tangibility in credit transmission
channel’s carbon bias for the U.S. Panel A splits the sample based on median age, Panel B splits based on median age and size, and Panel
C splits based on third quantile of cash holding. This is to separate the financially constrained firms for which we proxy by age, size, and
cash holding. This table limits the sample to 2016-2022 period to encompass sufficiently small and young firms. The splits are based on
per event medians to avoid over representation of certain time periods in each split. All regressions reported include firm-level control
variables such as size, age, leverage, Tobin’s g, cash holding, cash flow, dividend payment, and disclosure ratio, as well as firm fixed effects
and 4-digit SIC industry x event fixed effects. Column 1 and 4 reports the results for a regression with emission intensity and without
capital tangibility where the former column uses sample of financially constrained firms and the latter the sample of unconstrained firms.
Columns 2 and 5 reports the regression that replaces emission intensity with capital tangibility. Columns 3 and 6 keep both variables.
All control variables are lagged to latest period prior to FOMC meeting day based on their observation frequency. All firm-level variables
are winsorized by 0.5%. The stock returns are winsorized by 1% per each event. Standard errors are clustered at firm and event level.
*, %%, and * * indicate significance on 0.1, 0.05, and 0.01.
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Table 11: The emission intensity - capital tangibility nexus and credit transmission channel of monetary policy for
Euro area

Dependent variable:

Stock returns on ECB meeting day
Panel A: Split by age

Below median Above median
&) @) @ | “@ ©) ®)
Log scope 1+2 intensity 0.054 0.057 0.006 0.004
(0.060) (0.060) (0.073) (0.068)
MP-Target : Log scope 1+2 intensity 0.028** 0.029* 0.043 0.040
(0.014) (0.015) (0.031) (0.033)
MP-FG : Log scope 1+2 intensity 0.014*** 0.011* 0.014 0.016
(0.005) (0.006) (0.015) (0.016)
MP-Target : Capital tangibility 0.019 -0.021 0.117*** 0.075*
(0.045) (0.042) (0.036) (0.044)
MP-FG : Capital tangibility 0.092*** 0.076*** —0.038 -0.056
(0.027) (0.028) (0.034) (0.042)
Industry.Event FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes Yes Yes
Observations 12,969 12,969 12,969 13,197 13,197 13,197
Adjusted R2 0.436 0.436 0.437 0.528 0.528 0.528
Panel B: Split by age and size
Below median Above median
Y} @ B | @ (5) (6)
Log scope 1+2 intensity 0.053 0.050 —-0.002 0.001
(0.081) (0.082) (0.058) (0.054)
MP-Target : Log scope 1+2 intensity 0.043* 0.047* 0.020 0.016
(0.022) (0.027) (0.021) (0.021)
MP-FG : Log scope 1+2 intensity 0.006 0.004 0.005 0.006
(0.009) (0.011) (0.010) (0.010)
MP-Target : Capital tangibility —0.061 -0.125 0.106*** 0.086***
(0.109) (0.131) (0.038) (0.025)
MP-FG : Capital tangibility 0.083 0.075 —-0.005 -0.012
(0.056) (0.061) (0.025) (0.023)
Industry.Event FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes Yes Yes
Observations 8,410 8,410 8,410 17,756 17,756 17,756
Adjusted R2 0.372 0.372 0.372 0.533 0.533 0.533
Panel C: Split by cash holding
Above 3rd quantile Below 3rd quantile
) @ 6 | @ (5) (6)
Log scope 1+2 intensity 0.034 0.028 0.016 0.019
(0.112) (0.114) (0.048) (0.047)
MP-Target : Log scope 1+2 intensity 0.024 0.025 0.012 0.012
(0.027) (0.030) (0.009) (0.010)
MP-FG : Log scope 1+2 intensity —-0.009 —-0.006 0.010 0.010
(0.012) (0.014) (0.008) (0.008)
MP-Target : Capital tangibility —-0.017 -0.050 0.026 0.011
(0.090) (0.106) (0.022) (0.023)
MP-FG : Capital tangibility —-0.079 —-0.068 0.025 0.008
(0.054) (0.067) (0.037) (0.036)
Industry.Event FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes Yes Yes
Observations 6,548 6,548 6,548 19,618 19,618 19,618
Adjusted R2 0.336 0.336 0.336 0.512 0.512 0.512

This table reports the results that test the role of the correlation between emission intensity and capital tangibility in credit transmission
channel’s carbon bias for the euro area. Panel A splits the sample based on median age, Panel B splits based on median age and size, and
Panel C splits based on third quantile of cash holding. This is to separate the financially constrained firms for which we proxy by age,
size, and cash holding. This table limits the sample to 2016-2022 period to encompass sufficiently small and young firms. The splits are
based on per event medians to avoid over representation of certain time periods in each split. All regressions reported include firm-level
control variables such as size, age, leverage, Tobin’s g, cash holding, cash flow, dividend payment, and disclosure ratio, as well as firm fixed
effects and 4-digit SIC industry x event fixed effects. Column 1 and 4 reports the results for a regression with emission intensity and without
capital tangibility where the former column uses sample of financially constrained firms and the latter the sample of unconstrained firms.
Columns 2 and 5 reports the regression that replaces emission intensity with capital tangibility. Columns 3 and 6 keep both variables.
All control variables are lagged to latest period prior to FOMC meeting day based on their observation frequency. All firm-level variables
are winsorized by 0.5%. The stock returns are winsorized by 1% per each event. Standard errors are clustered at firm and event level.
*, %%, and * * indicate significance on 0.1, 0.05, and 0.01.
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Table 12: Transition risk and monetary policy in the U.S.

Dependent variable:

Stock returns on FOMC meeting day
Panel A: Split based on total scope 1 emissions, full period

Below median Above median
O] ) | @) )
MP-GSS-Target : Log scope 1 intensity 0.918 —1.301%
(0.870) (0.727)
MP-GSS-Path : Log scope 1 intensity 1178*** —0.199
(0.442) (0.225)
MP-GSS-Target : Log scope 1 1.344 —1.775%*
(0.912) (0.751)
MP-GSS-Path : Log scope 1 0.235 —0.192
(0.275) (0.191)
MP-GSS-Target : Capital tangibility —4.893 —4.546 —6.763 —6.707
(4.347) (4.503) (4.123) (4.119)
MP-GSS-Path : Capital tangibility —0.165 0.433 —1.653 —1.733
(1.936) (1.900) (1.430) (1.440)
Industry.Event FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 45,871 45,871 45,940 45,940
Adjusted R2 0.351 0.351 0.498 0.498
Panel B: Split based on total scope 1 emissions, post-2015 period
Below median Above median
m ) | @) )
MP-GSS-Target : Log scope 1 intensity —0.139 —1.526%
(1.744) (0.844)
MP-GSS-Path : Log scope 1 intensity 0.963* —0.143
(0.560) (0.248)
MP-GSS-Target : Log scope 1 1.033 —2.133%*
(1.401) (0.988)
MP-GSS-Path : Log scope 1 0.034 —0.096
(0.358) (0.200)
MP-GSS-Target : Capital tangibility —16212** —16.554™* —10.974 —10.421
(6.884) (7.223) (9.209) (8.802)
MP-GSS-Path : Capital tangibility —1.572 —1.100 —2.000 —2.094
(2.202) (2.243) (1.875) (1.838)
Industry.Event FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 32,379 32,379 32,405 32,405
Adjusted R2 0.336 0.336 0.483 0.484

This table reports the results for the transition risk channel for monetary policy’s carbon bias in the U.S. This table shows that the transition
risk is only evident amongst largest polluters. Columns 1 to 4 regress the stock returns of FOMC meeting days on interaction of monetary
policy shocks with full set of firm-level controls, such as firm size, age, leverage, Tobin’s q, cash holding, cash flow, dividend payment,
disclosure ratio, capital tangibility and either log of scope 1 emission intensity or log of absolute scope 1 emissions. Regression 1 and 3
include the interaction of monetary shocks with log scope 1 emission intensity where the former uses the sample of firms with smaller
absolute scope 1 emissions and the latter uses the sample of firms with largest absolute scope 1 emissions (split based on median where
split is implemented per event). Regressions 2 and 4 include the interaction of monetary shocks with log scope 1 emissions in a similar
format. All regressions include firm fixed effects and 4-digit SIC industry x event fixed effects. Panels A and B use the 2005-2022 period and
2016-2022 period respectively. Emission intensity, absolute emissions, and disclosure ratio are lagged to the latest year and other variables
are lagged to the latest quarter prior to the FOMC meeting. MP-GSS-Target and MP-GSS-Path refer to the target and path factors provided
by Giirkaynak, Sack, and Swanson (2005) which cover 142 FOMC meetings between February 2005 and December 2022. All firm-level
variables are winsorized by 0.5%. The stock returns are winsorized by 1% per each event. Standard errors are clustered at firm and event
level. x, x,and * ** indicate significance on 0.1, 0.05, and 0.01.
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Table 13: Transition risk and monetary policy in the Euro area

Dependent variable:

Panel A: Split based on total scope 1 emissions, full period

Stock returns on ECB meeting day

Below median Above median
O] @ | 3) )
MP-Target : Log scope 1 intensity —0.016%** 0.011
(0.006) (0.010)
MP-FG : Log scope 1 intensity —0.004 —0.003
(0.004) (0.004)
MP-Target : Log scope 1 —0.029%** 0.003
(0.006) 0.009)
MP-FG : Log scope 1 —0.001 —0.005
(0.005) (0.004)
MP-Target : Capital tangibility 0.075 0.073 0.004 0.016
(0.054) (0.052) (0.042) (0.039)
MP-FG : Capital tangibility —0.029 —0.029 0.044 0.047
(0.031) (0.031) (0.032) (0.034)
Industry.Event FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 21,955 21,955 22,059 22,059
Adjusted RZ 0.391 0.392 0.529 0.529
Panel B: Split based on total scope 1 emissions, post-2015 period
Below median Above median
m @ | ©) @
MP-Target : Log scope 1 intensity —0.020% 0.019*
(0.011) (0.011)
MP-FG : Log scope 1 intensity —0.007 0.001
(0.006) (0.007)
MP-Target : Log scope 1 —0.039***
(0.012)
MP-FG : Log scope 1 —0.001
(0.008)
MP-Target : Capital tangibility 0.063 0.073
(0.049) (0.047)
MP-FG : Capital tangibility —0.007 —0.009
(0.036) (0.038)
Industry.Event FE Yes Yes
Firm FE Yes Yes
Control Variables Yes Yes
Observations 13,066 13,066 13,100 13,100
Adjusted R2 0.404 0.404 0.545 0.544

This table reports the results for the transition risk channel for monetary policy’s carbon bias in the euro area. Columns 1 to 4 regress
the stock returns of ECB announcement days on interaction of monetary policy shocks with full set of firm-level controls, such as firm
size, age, leverage, Tobin’s q, cash holding, cash flow, dividend payment, disclosure ratio, capital tangibility and either log of scope 1
emission intensity or log of absolute scope 1 emissions. Regression 1 and 3 include the interaction of monetary shocks with log scope 1
emission intensity where the former uses the sample of firms with smaller absolute scope 1 emissions and the latter uses the sample of
firms with largest absolute scope 1 emissions (split based on median where split is implemented per event). Regressions 2 and 4 include
the interaction of monetary shocks with log scope 1 emissions in a similar format. All regressions include firm fixed effects and 4-digit SIC
industry x event fixed effects. Panels A and B use the 2005-2022 period and 2016-2022 period respectively. Emission intensity, absolute
emissions, and disclosure ratio are lagged to the latest year and other variables are lagged to the latest quarter prior to the ECB meeting.
MP-Target and MP-FG refer to the target and forward guidance factors. All firm-level variables are winsorized by 0.5%. The stock returns
are winsorized by 1% per each event. Standard errors are clustered at firm and event level. *, x*, and * * * indicate significance on 0.1, 0.05,

and 0.01.
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(A) Simple model

(B) With controls

(C) With controls + capital tangibility
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Figure 6: Robustness check: Alternative monetary policy shocks with MP-GSS-TARGET for Emission intensity’s
effect on firm investment response to monetary policy changes, U.S., Complete Dataset

This figures plots the robustness check results for the estimated coefficients for the interaction of Log scope 1+2 emission intensity with MP-GSS-TARGET, ,Bél, for
each hinh=1,2,3,4,5,6,7,8,9,10,11,12 in Plots A to E and also shows the estimated coefficient for the interaction of Capital Tangibility with MP-GSS-TARGET in Plot
E Plot (A) shows ﬁg‘ for equation 1 with no firm-level controls and only firm FE and time FE. Plot (B) shows ﬁ;‘ for equation 2 with firm FE, time (quarter-year) FE,
and the interaction of firm-level controls with monetary policy such as log asset, log age, leverage, Tobin’s Q, cash holding, cash flow, and dividend payout dummy
(excluding capital tangibility) all lagged to the previous quarter. Plot (C) shows ﬁé’ for equation 3 with firm FE, Industry x Time FE, and firm-level controls
(excluding capital tangibility). Plot (D) shows ﬁg’ for equation 2 with firm FE, time FE, and firm-level controls including the interaction of capital tangibility with
monetary policy shocks. Plot (E) shows ,6;’ for equation 3 with firm FE, Industry x Time FE, and firm-level control variables including capital tangibility (complete
specification). Plot (F) shows estimated coefficients for interaction of monetary policy shocks with capital tangibility in the same regression as Plot (E). In all
regressions, the dependent variable is log(NPPE; .,/ Assetj 1) —log(NPPE; ; 1/ Asset; ;1) where all variables used are deflated with 2015 CPI. We use 4-digit
SIC as our industry classification. The reported 95% confidence intervals are based on standard errors that are two-way clustered on firm and Industry x Time

levels. In all regressions, X imt—l is GDP growth rate. These regressions use complete sample.
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Figure 7: Robustness check: Alternative monetary policy shocks with MP-GSS-TARGET for Emission intensity’s
effect on firm investment response to monetary policy changes, U.S., Disclosed Dataset

This figures plots the robustness check results for the estimated coefficients for the interaction of Log scope 1+2 emission intensity with MP-GSS-TARGET, ,Bél, for
each hinh=1,2,3,4,5,6,7,8,9,10,11,12 in Plots A to E and also shows the estimated coefficient for the interaction of Capital Tangibility with MP-GSS-TARGET in Plot
E Plot (A) shows ﬁg‘ for equation 1 with no firm-level controls and only firm FE and time FE. Plot (B) shows ﬁ;‘ for equation 2 with firm FE, time (quarter-year) FE,
and the interaction of firm-level controls with monetary policy such as log asset, log age, leverage, Tobin’s Q, cash holding, cash flow, and dividend payout dummy
(excluding capital tangibility) all lagged to the previous quarter. Plot (C) shows ﬁé’ for equation 3 with firm FE, Industry x Time FE, and firm-level controls
(excluding capital tangibility). Plot (D) shows ﬁg’ for equation 2 with firm FE, time FE, and firm-level controls including the interaction of capital tangibility with
monetary policy shocks. Plot (E) shows ,Bgl for equation 3 with firm FE, Industry x Time FE, and firm-level control variables including capital tangibility (complete
specification). Plot (F) shows estimated coefficients for interaction of monetary policy shocks with capital tangibility in the same regression as Plot (E). In all
regressions, the dependent variable is log(NPPE; .,/ Assetj 1) —log(NPPE; ; 1/ Asset; ;1) where all variables used are deflated with 2015 CPI. We use 4-digit
SIC as our industry classification. The reported 95% confidence intervals are based on standard errors that are two-way clustered on firm and Industry x Time

levels. In all regressions, X imt—l is GDP growth rate. These regressions use only disclosed emission intensities.
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8.1 Appendix A: Descriptive statistics
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Figure 8: U.S., Median firm characteristics for disclosed data (blue) and estimated data (grey). The dashed line
marks the year 2016 where the Trucost’s firm coverage increased.
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Figure 9: Euro Area, Median firm characteristics for disclosed data (blue) and estimated data (grey). The dashed
line marks the year 2016 where the Trucost’s firm coverage increased.
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8.2 Appendix B: Robustness test of main results for the U.S.
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Table 14: Robustness test: Using scope 1 and scope 2 emission intensities separately for U.S.

Dependent variable:

Stock returns on FOMC meeting day
Panel A: Complete sample, Log scope 1 intensity
@ 2 3) “4) (5) (6)

Log scope 1 intensity 0.011 0.007 0.007 0.016 0.016
(0.021) (0.021) (0.020) (0.020) (0.020) (0.020)
MP-GSS-Target : Log scope 1 intensity —1.477* —0.842** —1.234% —0.750** —0.598 —0.320
(0.768) (0.413) (0.626) (0.374) (0.446) (0.385)
MP-GSS-Path : Log scope 1 intensity —0.811%** —0.650*** —0.569™** —0.517%** 0.272 0.319
(0.284) (0.186) (0.190) (0.148) (0.279) (0.285)
MP-GSS-Target : Capital tangibility —6.114 —4.721 —7.234**
(4.328) (3.572) (3.435)
MP-GSS-Path : Capital tangibility —1.640 —0.507 —1.257
(1.758) (1.303) (1.193)
Industry.Event FE Yes Yes
Control Variables Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 91,811 91,811 91,811 91,811 91,811 91,811
Adjusted R% 0318 0.319 0.320 0.320 0417 0417
Panel B: Disclosed sample, Log scope 1 intensity
8] 2 (3) ) 5) 6)
Log scope 1 intensity 0.081% 0.079% 0.054 0.053 0.006 0.004
(0.047) (0.046) (0.045) (0.047) (0.060) (0.063)
MP-GSS-Target : Log scope 1 intensity —3.283%* —2.141%% —3.779%** —3.146%** —2.433*% —2.460**
(1.510) (1.073) (1.403) (0.943) (1.430) (1.222)
MP-GSS-Path : Log scope 1 intensity —1.133%** —1.149%** —1.026%** —1.101%** 0.214 0.090
(0.298) (0.301) (0.289) (0.235) (0.386) (0.329)
MP-GSS-Target : Capital tangibility —12.984 -7.013 0.734
(10.480) (9.080) (8.809)
MP-GSS-Path : Capital tangibility 0.230 0.890 2,620
(2.718) (2.191) (2.062)
Industry.Event FE Yes Yes
Control Variables Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 19,462 19,462 19,462 19,462 19,462 19,462
Adjusted R? 0363 0.364 0.367 0.367 0.549 0.549
Panel C: Complete sample, Log scope 2 intensity
1) 2) 3) 4) 5) 6)
Log scope 2 intensity 0.021 0.020 0.010 0.010 0.026 0.028
(0.024) (0.022) (0.021) (0.020) (0.023) (0.023)
MP-GSS-Target : Log scope 2 intensity —1.891%* —0.987** —1.527%* —0.824 —0.435 —0.083
(0.829) (0.488) (0.701) (0.558) (0.604) (0.606)
MP-GSS-Path : Log scope 2 intensity —0.989*** —0.647** —0.638** —0.452 0.010 0.050
(0.351) (0.253) (0.302) (0.274) (0.324) (0.341)
MP-GSS-Target : Capital tangibility —7.596 —6.164 —7.564**
(5.248) (4.375) (3.641)
MP-GSS-Path : Capital tangibility -3.101 —1.774 —0.925
(2.025) (1.378) (1.235)
Industry.Event FE Yes Yes
Control Variables Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 91,811 91,811 91,811 91,811 91,811 91,811
Adjusted R? 0318 0318 0.320 0.320 0417 0.417
Panel D: Disclosed sample, Log scope 2 intensity
1) 2) 3) “4) (5) (6)
Log scope 2 intensity 0.113* 0.107* 0.071 0.064 0.001 —0.003
(0.063) (0.062) (0.063) (0.066) (0.053) (0.057)
MP-GSS-Target : Log scope 2 intensity —2.850* —0.964 —2.517* —1.095 -0.316 —0.027
(1.662) (1.076) (1.314) (1.104) (1.794) (1.917)
MP-GSS-Path : Log scope 2 intensity —1192%** —0.797*** —0.924** —0.670** 0.055 —0.139
(0.398) (0.285) (0.381) (0.313) (0.405) (0.395)
MP-GSS-Target : Capital tangibility —22.825™* —20.764* —4.934
(12.324) (11.349) (11.009)
MP-GSS-Path : Capital tangibility —4.641%* 574 3.189
(2.296) 59) (2514)
Industry.Event FE Yes Yes
Control Variables Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 19,462 19,462 19,462 19,462 19,462 19,462
Adjusted R? 0361 0.363 0.365 0.366 0.549 0.549

This table reports the results of regressions of stock returns during FOMC meeting days on the interaction between monetary policy shocks and firm
characteristics, including firms’ scope 1 emission intensities in Panels A and B and firms’ scope 2 emission intensities in Paneb C and D. Regression 1
controls only for firms’ emission intensities and emissions disclosure ratio, and includes firm-level and event-level fixed effects. Regression 2 adds a
control for capital tangibility. Regression 3 replaces capital tangibility with controls for firm size, age, leverage, Tobin’s q, cash holding, cash flow, and
dividend payment. Regression 4 adds capital tangibility to these firm-level controls. Regression 5 removes capital tangibility and replaces event fixed
effects with 4-digit SIC industry x event fixed effects. Regression 6 controls for capital tangibility again along with full set of firm-level controls, firm
fixed effects, and industry x event fixed effects. The yearly variables are lagged to the latest year before the FOMC meeting and quarterly variables
are lagged by one quarter to address endogeneity concerns. Log scope 1 intensity (tCO2e / $M operating revenue) refers to the firm’s scope 1 carbon
emissions standardized by CPI-adjusted yearly operating revenue in Panel A and B and Log scope 2 intensity refers to firm's scope 2 carbon emissions
standardized by the same revenue. Panel A and C report the results for the complete Trucost sample, while Panel B and D only includes firms that
disclosed both their scope 1 and scope 2 emissions. consequently, Panel B does not control for the emissions disclosure ratio. MP-GSS-Target and
MP-GSS-Path indicate the target and path factors provided by Giirkaynak, Sack, and Swanson (2005) which cover 142 FOMC meetings between
February 2005 and December 2022 for complete sample. All firm-level variables are winsorized by 0.5%. The stock returns are winsorized by 1% per
each event. Standard errors are clustered at firm and event level. %, %, and * ** indicate significance on 0.1, 0.05, and 0.01.
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Table 15: Robustness check: alternative measures of monetary policy shock for U.S.

Dependent variable:

Panel A: Complete sample, MP-JK monetary shock series
1) (2

Stock returns on FOMC meeting day

(3) 4) (5)

(6)

Log scope 1+2 intensity 0.040 0.042 0.031 0.033 0.057** 0.060**
(0.027) (0.026) (0.025) (0.025) (0.027) (0.027)
MP-JK : Log scope 1+2 intensity —1.564*** —-1.033*** —-1.098*** -0.786** 0.109 0.301
(0.444) (0.294) (0.380) (0.316) (0.442) (0.459)
MP-JK : Capital tangibility -3.844 —-2.285 —3.384**
(2.402) (1.886) (1.637)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 91,811 91,811 91,811 91,811 91,811 91,811
Adjusted R2 0.318 0.318 0.319 0.320 0.416 0.416
Panel B: Disclosed sample, MP-JK monetary shock series
1) (2) (3 “4) (5) (6)
Log scope 1+2 intensity 0.168"* 0.168"* 0.125** 0.124** 0.050 0.045
(0.065) (0.065) (0.060) (0.060) (0.051) (0.067)
MP-JK : Log scope 1+2 intensity —2.239%** —2.085%** —2.027*** —2.048*** 0.196 —-0.108
(0.600) (0.471) (0.595) (0.468) (0.518) (0.531)
MP-JK : Capital tangibility -1.202 0.172 3.727
(3.033) (2.908) (3.119)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 19,462 19,462 19,462 19,462 19,462 19,462
Adjusted R? 0.363 0.363 0.364 0.364 0.548 0.548
Panel C: Complete sample, MP-BRW monetary shock series
1) (2) 3) 4 (5) 6)
Log scope 1+2 intensity 0.028 0.029 0.021 0.022 0.057** 0.059**
(0.026) (0.026) (0.027) (0.026) (0.027) (0.027)
MP-BRW : Log scope 1+2 intensity —0.656 —-0.258 —-0.583 -0.109 -0.018 0.161
(0.548) (0.327) (0.414) (0.281) (0.308) (0.310)
MP-BRW : Capital tangibility -2.895 -3.485"* -3.216**
(2.313) (1.726) (1.267)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 91,811 91,811 91,811 91,811 91,811 91,811
Adjusted R? 0.317 0.318 0.319 0.319 0.416 0.416
Panel D: Disclosed sample, MP-BRW monetary shock series
1) 2 (3) 4) (5) (6)
Log scope 1+2 intensity 0.145** 0.147** 0.103* 0.103* 0.042 0.039
(0.065) (0.065) (0.060) (0.060) (0.051) (0.066)
MP-BRW : Log scope 1+2 intensity -0.892 -0.287 -0.876 -0.213 -0.264 —0.046
(0.700) (0.618) (0.667) (0.589) (0.314) (0.425)
MP-BRW : Capital tangibility —4.571** —4.871** -2.673
(1.918) (2.039) (2.361)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 19,462 19,462 19,462 19,462 19,462 19,462
Adjusted R2 0.361 0.361 0.361 0.362 0.548 0.548

This table reports the results for the robustness tests for the U.S. where we use alternative measures of monetary policy shocks. Panels A and B use
monetary policy shocks of Jarociniski and Karadi (MP-JK) and Panels C and D use shocks provided by Bu, Rogers, and Wu (MP-BRW). The dependent
variable being stock returns on FOMC meeting days, Regression 1 controls only for firms’ emission intensities and emissions disclosure ratio, and
includes firm-level and event-level fixed effects. Regression 2 adds a control for capital tangibility. Regression 3 replaces capital tangibility with
controls for firm size, age, leverage, Tobin’s q, cash holding, cash flow, and dividend payment. Regression 4 adds capital tangibility to these firm-level
controls. Regression 5 removes capital tangibility and replaces event fixed effects with 4-digit SIC industry x event fixed effects. Regression 6 controls
for capital tangibility again along with full set of firm-level controls, firm fixed effects, and industry x event fixed effects. The yearly variables are
lagged to the latest year before the FOMC meeting and quarterly variables are lagged by one quarter to address endogeneity concerns. Log scope 1+2
intensity (tCO2e / $M operating revenue) refers to the firm’s scope 1 and scope 2 carbon emissions standardized by CPI-adjusted yearly operating
revenue. All firm-level variables are winsorized by 0.5%. The stock returns are winsorized by 1% per each event. Standard errors are clustered at firm

and event level. x, **,and * =+ indicate significance on 0.1, 0.05, and 0.01.
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Table 16: Robustness test: Using scope 1 and scope 2 emission intensities separately for Euro area

Dependent variable:

Stock returns on ECB announcement days

Panel A: Complete sample, Log scope 1 intensit{l) @ @ @ 5) ®

Log scope 1 intensity 0.012 0.013 0.006 0.007 0.009 0.009
(0.024) (0.024) (0.021) (0.021) (0.021) (0.021)
MP-GSS-Target : Log scope 1 intensity -0.002 -0.002 0.002 —-0.0001 —-0.005 -0.007*
(0.004) (0.004) (0.005) (0.005) (0.004) (0.004)
MP-GSS-Path : Log scope 1 intensity 0.007** 0.006* 0.004 0.002 0.003 0.002
(0.003) (0.003) (0.003) (0.003) (0.002) (0.002)
MP-GSS-Target : Capital tangibility 0.009 0.025 0.067***
(0.020) (0.018) (0.024)
MP-GSS-Path : Capital tangibility 0.025 0.022 0.029
(0.025) (0.030) (0.023)
Industry.Event FE Yes Yes
Control Variables Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 44,014 44,014 44,014 44,014 44,014 44,014
Adjusted R2 0.411 0.411 0.414 0.414 0.470 0.471

Panel B: Disclosed sample, Log scope 1 intensit{l) @ @ @ 5) ®

Log scope 1 intensity 0.022 0.021 0.004 0.003 —-0.037 —-0.035
(0.041) (0.041) (0.036) (0.037) (0.037) (0.037)
MP-GSS-Target : Log scope 1 intensity —-0.006* —-0.003 0.004 0.007 —0.0004 0.0003
(0.003) (0.004) (0.006) (0.007) (0.008) (0.008)
MP-GSS-Path : Log scope 1 intensity 0.010** 0.008* 0.004 0.002 —0.004 —-0.004
(0.005) (0.005) (0.004) (0.004) (0.004) (0.004)
MP-GSS-Target : Capital tangibility —-0.045* —0.052* —-0.022
(0.026) (0.027) (0.045)
MP-GSS-Path : Capital tangibility 0.022 0.031 0.019
(0.028) (0.027) (0.028)
Industry.Event FE Yes Yes
Control Variables Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 18,167 18,167 18,167 18,167 18,167 18,167
Adjusted R? 0.472 0.472 0.478 0.478 0.566 0.566

Panel C: Complete sample, Log scope 2 intensitE/U @ @ @ ) ®

Log scope 2 intensity 0.014 0.016 0.013 0.015 —0.0001 —-0.0002
(0.021) (0.021) (0.020) (0.020) (0.020) (0.020)
MP-GSS-Target : Log scope 2 intensity —-0.003 —-0.004 —0.001 —-0.003 0.009 0.008
(0.003) (0.003) (0.003) (0.003) (0.008) (0.008)
MP-GSS-Path : Log scope 2 intensity 0.005 0.002 0.0003 -0.002 0.004** 0.004*
(0.003) (0.003) (0.002) (0.002) (0.002) (0.002)
MP-GSS-Target : Capital tangibility 0.006 0.031 0.052*
(0.024) (0.027) (0.028)
MP-GSS-Oath : Capital tangibility 0.045 0.035 0.030
(0.028) (0.031) (0.023)
Industry.Event FE Yes Yes
Control Variables Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 44,014 44,014 44,014 44,014 44,014 44,014
Adjusted R? 0.411 0.411 0.414 0.414 0.471 0.471

Panel D: Disclosed sample, Log scope 2 intensit(y1 ) ® @) @ ) ©

Log scope 2 intensity 0.047 0.049 0.039 0.040 —-0.009 —0.009
(0.047) (0.047) (0.044) (0.044) (0.038) (0.038)
MP-GSS-Target : Log scope 2 intensity —-0.008* -0.005 0.0004 0.001 0.019 0.021
(0.004) (0.004) (0.005) (0.005) (0.018) (0.020)
MP-GSS-Path : Log scope 2 intensity 0.003 —0.0005 —0.006 —-0.009* —0.002 —0.002
(0.006) (0.005) (0.004) (0.005) (0.006) (0.006)
MP-GSS-Target : Capital tangibility -0.046** -0.016 -0.051
(0.021) (0.029) (0.066)
MP-GSS-Path : Capital tangibility 0.066** 0.061* 0.016
(0.030) (0.034) (0.028)
Industry.Event FE Yes Yes
Control Variables Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 18,167 18,167 18,167 18,167 18,167 18,167
Adjusted R? 0.471 0.472 0.478 0.478 0.567 0.566

This table reports the results of regressions of stock returns during ECB meeting days on the interaction between monetary policy shocks and firm
characteristics, including firms’ scope 1 emission intensities in Panels A and B and firms’ scope 2 emission intensities in Paneb C and D. Regression
1 controls only for firms’ emission intensities and emissions disclosure r4t}0, and includes firm-level and event-level fixed effects. Regression 2 adds
a control for capital tangibility. Regression 3 replaces capital tangibility with controls for firm size, age, leverage, Tobin’s q, cash holding, cash flow,
and dividend payment. Regression 4 adds capital tangibility to these firm-level controls. Regression 5 removes capital tangibility and replaces event
fixed effects with 4-digit SIC industry x event fixed effects. Regression 6 controls for capital tangibility again along with full set of firm-level controls,
firm fixed effects, and industry x event fixed effects. The yearly variables are lagged to the latest year before the ECB meeting and quarterly variables
are lagged by one quarter to address endogeneity concerns. Log scope 1 intensity (tCO2e / $M operating revenue) refers to the firm’s scope 1 carbon



Table 17: Robustness check: alternative measures of monetary policy shock for Euro area

Dependent variable:

Stock returns on ECB announcement days
Panel A: Complete sample, MP-JK monetary shock series

1) (2) 3 4) ®) (6)

Log scope 1+2 intensity 0.012 0.013 0.009 0.010 0.004 0.005
(0.027) (0.027) (0.024) (0.024) (0.024) (0.024)
MP-JK : Log scope 1+2 intensity -0.020 0.007 0.223 0.175 0.137 0.051
(0.359) (0.364) (0.347) (0.339) (0.380) (0.378)
MP-JK : Capital tangibility -0.286 0.567 2.362%*
(1.535) (1.400) (1.195)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 44,342 44,342 44,342 44,342 44,342 44,342
Adjusted R2 0.417 0.417 0.419 0.419 0.477 0.477

Panel B: Disclosed sample, MP-JK monetary shock series
1) 2) (3) 4 (5) (6)

Log scope 1+2 intensity 0.003 -0.002 -0.023 -0.030 -0.109** —-0.108
(0.060) (0.060) (0.054) (0.055) (0.056) (0.066)
MP-JK : Log scope 1+2 intensity —-0.524 -0.128 0.259 0.723 0.791 0.983
(0.433) (0.458) (0.511) (0.583) (0.603) (1.093)
MP-JK : Capital tangibility —4.535** —5.351%** -3.776
(1.828) (1.698) (3.631)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 18,167 18,167 18,167 18,167 18,167 18,167
Adjusted R? 0.471 0.471 0.476 0.476 0.565 0.565

Panel C: Complete sample, MP-K monetary shock series
1) 2 (3) 4 (5) (6)

Log scope 1+2 intensity 0.006 0.008 0.0002 0.002 0.002 0.002
(0.028) (0.028) (0.025) (0.025) (0.024) (0.024)
MP-K: Log scope 1+2 intensity 0.346 0.209 0.169 0.054 0.039 -0.011
(0.297) (0.235) (0.246) (0.191) (0.171) 0.174)
MP-K : Capital tangibility 1.578 1.387 1.207
(1.464) (1.516) (1.114)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 44,342 44,342 44,342 44,342 44,342 44,342
Adjusted R? 0.417 0.417 0.420 0.420 0.478 0.478

Panel D: Disclosed sample, MP-K monetary shock series
1) (2) (3) 4 (5) (6)

Log scope 1+2 intensity -0.009 -0.011 -0.029 —-0.032 -0.090* —-0.088
(0.065) (0.064) (0.056) (0.055) (0.055) (0.063)
MP-K : Log scope 1+2 intensity 0.204 0.144 -0.016 -0.121 -0.476 —-0.413
(0.365) (0.337) (0.228) (0.189) (0.339) (0.289)
MP-K: Capital tangibility 0.700 1.195 -1.019
(1.770) (1.962) (1.178)
Industry.Event FE Yes Yes
Event date FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Observations 18,167 18,167 18,167 18,167 18,167 18,167
Adjusted R 0.471 0.471 0.474 0.474 0.564 0.564

This table reports the results for the robustness tests for the euro area where we use alternative measures of monetary policy shocks. Panels A and
B use monetary policy shocks of Jarocinski and Karadi (MP-JK) and Panels C and D use shocks provided of Kerssenfischer (MP-K). The dependent
variable being stock returns on ECB meeting days, Regression 1 controls only for firms’ emission intensities and emissions disclosure ratio, and
includes firm-level and event-level fixed effects. Regression 2 adds a control for capital tangibility. Regression 3 replaces capital tangibility with
controls for firm size, age, leverage, Tobin’s q, cash holding, cash flow, and dividend payment. Regression 4 adds capital tangibility to these firm-level
controls. Regression 5 removes capital tangibility and replaces event fixed effects with 4-digit SIC industry x event fixed effects. Regression 6 controls
for capital tangibility again along with full set of firm-level controls, firm fixed effects, and industry x event fixed effects. The yearly variables are
lagged to the latest year before the ECB meeting and quarterly variables are lagged by one quarter to address endogeneity concerns. Log scope 1+2
intensity (tCO2e / $M operating revenue) refers to the firm’s scope 1 and scope 2 carbon emissions standardized by CPI-adjusted yearly operating
revenue. All firm-level variables are winsorized by 0.5%. The stock returns are winsorized by 1% per each event. Standard errors are clustered at firm
and event level. x, **,and * =+ indicate significance on 0.1, 0.05, and 0.01.
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8.3 Appendix C: Mechanisms

This figure shows the coefficients estimated for the interaction of 2-digit SIC industry dummies with path factor shocks in a regression that regresses stock returns
on a complete set of interaction terms between target factor and path factor shocks and all firm-level characteristics, including emission intensity and capital
tangibility. The regression includes firm fixed effects and event date fixed effects and covers 2005-2022 period for the U.S. 90
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Figure 10: Emission intensity of 2-digit SIC industries and their reaction to Path factor in the U.S.
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Figure 11: The correlation between emission intensity of 2-digit SIC industries and their reaction to Path factor in
the U.S.

This figure shows the correlation between the 2-digit SIC industry-level average log scope 1+2 emission intensities and the coefficients estimated for the interaction
of 2-digit SIC industry dummies with path factor shocks in a regression that regresses stock returns on a complete set of interaction terms between target factor
and path factor shocks and all firm-level characteristics, including emission intensity and capital tangibility. The regression includes firm fixed effects and event
date fixed effects and covers 2005-2022 period for the U.S. The reference group for industry dummies is Business Services (73) which is the industry with lowest
emission intensity. The colors correspond to scope 1+2 emission intensity of the industry where green reflects lowest and red reflects the highest value. The size of
the circles reflect the size of industries in terms of observations in our sample. This figure is related to Section 4.1. and shows that Energy and Mining industries
are the industries driving the correlation between industry emission intensity and industry reactivity to path factor shocks.
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8.4 Appendix D: Robustness of Carbon emission intensity - Capital tangibility channel

Plot A, Coefficients for MP-GSS-Target : Emission intensity, Young firms, Without capital tangibility Plot B, Coefficients for MP-GSS~-Target : Emission intensity, Young firms, With capital tangibility
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Plot C, Coefficients for MP-GSS-Target : Emission intensity, Older firms, Without capital tangibility Plot D, Coefficients for MP-GSS-Target : Emission intensity, Older firms, With capital tangibility
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Figure 12: The credit transmission channel’s impact on brown firms based on firm age

The plots in this figure report the estimated coefficients for interaction of *MP-GSS-TARGET with firm emission intensity** and its 95% confidence intervals
across different samples. The X-axis reports the cutoff rate used for splitting the sample per event date based on firm age. Younger age is a proxy for firm’s financial
constraint. Plot A and B use the sample of younger firms (age below the given percentile). Plot A uses the complete model excluding the control for capital
tangibility. Plot B uses the complete model that includes capital tangibility. Plot C and D use the sample of older firms (age above the given percentile) where
Plot C is based on the complete model excluding capital tangibility while Plot D is based on the complete model including the control for capital tangibility. All
regressions control for firm size, age, leverage, cash flow, cash holding, dividend payment, and disclosure ratio. All regressions include firm fixed effects and 4 digit

SIC (industry x event) fixed effects. Confidence intervals are based on standard errors clustered on firm and event level.
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Plot A, Coefficients for MP-GSS-Target : Capital tangibility, younger firms, Without emission intensity Plot B, Coefficients for MP-GSS-Target : Capital tangibility, younger firms, With emission intensity
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Plot C, Coefficients for MP-GSS-Target : Capital tangibility, older firms, Without emission intensity Plot D, Coefficients for MP-GSS-Target : Capital tangibility, older firms, With emission intensity
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Figure 13: The credit transmission channel’s impact on tangible-intensive and intangible-intensive firms based on
firm age

The plots in this figure report the estimated coefficients for interaction of **MP-GSS-TARGET with firm capital tangibility** and its 95% confidence intervals across
different samples. The X-axis reports the cutoff rate used for splitting the sample per event date based on firm age. Younger age is a proxy for firm’s financial
constraint. Plot A and B use the sample of younger firms (age below the given percentile). Plot A uses the complete model excluding the control for emission
intensity. Plot B uses the complete model that includes emission intensity. Plot C and D use the sample of older firms (age above the given percentile) where
Plot C is based on the complete model excluding emission intensity while Plot D is based on the complete model including the control for emission intensity. All
regressions control for firm size, age, leverage, cash flow, cash holding, dividend payment, and disclosure ratio. All regressions include firm fixed effects and 4 digit

SIC (industry x event) fixed effects. Confidence intervals are based on standard errors clustered on firm and event level.
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Plot A, Coefficients for MP-GSS-Target : Emission intensity, younger and smaller firms, Without capital tangibility Plot B, Coefficients for MP-GSS-Target : Emission intensity, younger and smaller firms, With capital tangibility
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Plot C, Coefficients for MP-GSS~Target : Emission intensity, older or larger firms, Without capital tangibility Plot D, Coefficients for MP-GSS-Target : Emission intensity, older or larger firms, With capital tangibilty
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Figure 14: The credit transmission channel’s impact on green and brown firms based on firm age and size

The plots in this figure report the estimated coefficients for interaction of **MP-GSS-TARGET with firm emission intensity** and its 95% confidence intervals across
different samples. The X-axis reports the cutoff rate used for splitting the sample per event date based on firm age and size. Younger age and smaller size are a
proxies for firm’s financial constraint. Plot A and B use the sample of younger and smaller firms (age and size below the given percentile). Plot A uses the complete
model excluding the control for capital tangibility. Plot B uses the complete model that includes capital tangibility. Plot C and D use the sample of older or larger
firms (age or size above the given percentile) where Plot C is based on the complete model excluding capital tangibility while Plot D is based on the complete
model including the control for capital tangibility. All regressions control for firm size, age, leverage, cash flow, cash holding, dividend payment, and disclosure
ratio. All regressions include firm fixed effects and 4 digit SIC (industry x event) fixed effects. Confidence intervals are based on standard errors clustered on firm

and event level.
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Plot A, Coefficients for MP-GSS-Target : Capital tangibility, younger and smaller firms, Without emission intensity Plot B, Coefficients for MP-GSS-Target : Capital tangibility, younger and smaller firms, With emission intensity
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Plot C, Coefficients for MP-GSS-Target : Capital tangibility, older or larger firms, Without emission intensity Plot D, Coefficients for MP-GSS-Target : Capital tangibility, older and larger firms, With emission intensity
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Figure 15: The credit transmission channel’s impact on tangible-intensive and intangible-intensive firms based on
firm age and size

The plots in this figure report the estimated coefficients for interaction of **MP-GSS-TARGET with firm capital tangibility** and its 95% confidence intervals across
different samples. The X-axis reports the cutoff rate used for splitting the sample per event date based on firm age and size. Younger age and smaller size are a
proxies for firm’s financial constraint. Plot A and B use the sample of younger and smaller firms (age and size below the given percentile). Plot A uses the complete
model excluding the control for emission intensity. Plot B uses the complete model that includes emission intensity. Plot C and D use the sample of older or larger
firms (age or size above the given percentile) where Plot C is based on the complete model excluding emission intensity while Plot D is based on the complete
model including the control for emission intensity. All regressions control for firm size, age, leverage, cash flow, cash holding, dividend payment, and disclosure
ratio. All regressions include firm fixed effects and 4 digit SIC (industry x event) fixed effects. Confidence intervals are based on standard errors clustered on firm

and event level.
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Plot A, Coefficients for MP-GSS-Target : Emission intensity, high cash holding firms, Without capital tangibility Plot B, Coefficients for MP-GSS~-Target : Emission intensity, high cash holding firms, With capital tangibility
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Plot C, Coefficients for MP-GSS-Target : Emission intensity, low cash holding firms, Without capital tangibility Plot D, Coefficients for MP-GSS-Target : Emission intensity, low cash holding firms, With capital tangibility
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Figure 16: The credit transmission channel’s impact on green and brown firms based on firm cash holding

The plots in this figure report the estimated coefficients for interaction of **MP-GSS-TARGET with firm emission intensity** and its 95% confidence intervals
across different samples. The X-axis reports the cutoff rate used for splitting the sample per event date based on firm cash holding. High cash holding is a proxy for
firm’s financial constraint. Plot A and B use the sample of firms with high cash holding (cash holding above the given percentile). Plot A uses the complete model
excluding the control for capital tangibility. Plot B uses the complete model that includes capital tangibility. Plot C and D use the sample of firms with low cash
holding (cash holding below the given percentile) where Plot C is based on the complete model excluding capital tangibility while Plot D is based on the complete
model including the control for capital tangibility. All regressions control for firm size, age, leverage, cash flow, cash holding, dividend payment, and disclosure
ratio. All regressions include firm fixed effects and 4 digit SIC (industry x event) fixed effects. Confidence intervals are based on standard errors clustered on firm

and event level.
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Plot A, Coefficients for MP-GSS-Target : Capital tangibility, high cash holding firms, Without emission intensity Plot B, Coefficients for MP-GSS-Target : Capital tangibility, high cash holding firms, With emission intensity
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Plot C, Coefficients for MP-GSS~Target : Capital tangibilty, low cash holding firms, Without emission intensity Plot D, Coefficients for MP-GSS~Target : Capital tangibility, low cash holding firms, With emission intensity
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Figure 17: The credit transmission channel’s impact on tangible-intensive and intangible-intensive firms based on
firm cash holding

The plots in this figure report the estimated coefficients for interaction of **MP-GSS-TARGET with firm capital tangibility** and its 95% confidence intervals across
different samples. The X-axis reports the cutoff rate used for splitting the sample per event date based on firm cash holding. High cash holding is a proxy for
firm’s financial constraint. Plot A and B use the sample of firms with high cash holding (cash holding above the given percentile). Plot A uses the complete model
excluding the control for emission intensity. Plot B uses the complete model that includes emission intensity. Plot C and D use the sample of firms with low cash
holding (cash holding below the given percentile) where Plot C is based on the complete model excluding emission intensity while Plot D is based on the complete
model including the control for emission intensity. All regressions control for firm size, age, leverage, cash flow, cash holding, dividend payment, and disclosure
ratio. All regressions include firm fixed effects and 4 digit SIC (industry x event) fixed effects. Confidence intervals are based on standard errors clustered on firm

and event level.
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8.5 Appendix E: Transition risk proxied by earnings call transcripts discussions
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Table 18: Transition risk with regulatory risk measure in the U.S.

Dependent variable:

Panel A: Complete sample, Log scope 1+2 intensity
[¢)]

@)

Stock returns on FOMC meeting day

®) @)

5)

©6)

(7)

MP-GSS-Target : Log scope 1+2 intensity —1.980** —1.998** —1.145%* —1.698** —1.033** —0.575 —0.269
(0.976) (0.986) (0.485) (0.787) (0.443) (0.561) (0.447)
MP-GSS-Path : Log scope 1+2 intensity —1.012%** —1.048%** —0.813%** —0.716%* —0.596** 0.290 0.395
(0.347) 0.337) (0.227) (0.280) (0.245) (0.351) (0.349)
MP-GSS-Target : Regulatory risk —8.160* —7.900* —8.484% —8.242% —2.020 —1.709
(4.383) (4.438) (4.513) (4.542) (3.751) (3.761)
MMP-GSS-Path : Regulatory risk —3.290%* —3.233%* —3.281%* —3.252%* 0.251 0.303
(1.321) (1.282) (1.298) (1.280) (0.663) (0.660)
MP-GSS-Target : Capital tangibility —5.767 —4.483 —5.402
(4.520) (3.972) (3.688)
MP-GSS-Path : Capital tangibility —1.686 —0.847 —1.864*
(1.663) (1.374) (1.091)
Industry.Event FE Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 91,811 81,596 81,596 81,596 81,596 81,596 81,596
Adjusted R? 0318 0.328 0.328 0329 0329 0432 0432
Panel B: Disclosed sample, Log scope 1+2 intensity
[¢)] @) 3) @ 5) ©6) @
MP-GSS-Target : Log scope 1+2 intensity —1.668** —4.481%* -3.014* —4.735%* —3.777*** —2.147 —2.063
(2.270) (2.146) (1.524) (1.943) (1.403) (1.833) (1.634)
MP-GSS-Path : Log scope 1+2 intensity —1.439%** —1.397*** —1.428*** —1.246*** —1.347%** 0.281 0.061
(0.430) (0.415) (0.348) (0.428) (0.358) (0.513) (0.444)
MP-GSS-Target : Regulatory risk 2.807 3.555 2.651 3.159 7.968 7.995
(6.013) (6.162) (5.495) (5.594) (5.194) (5.266)
MP-GSS-Path : Regulatory risk —4.467** —4.559%* —4.591%* —4.693** 0.005 —0.107
(2.064) (2.112) (2.233) (2.288) (1.658) (1.642)
MP-GSS-Target : Capital tangibility —11.466 ~7.410 -0.916
(8.469) (7.849) (9.298)
MP-GSS-Path : Capital tangibility 0312 0.865 2638
(2.257) (1.965) (2.433)
Industry.Event FE Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 19,462 18,676 18,676 18,676 18,676 18,676 18,676
Adjusted R? 0.363 0.365 0.365 0368 0.368 0.549 0.549
Panel C: Complete sample, Log scope 1 intensity
1) 2) (3) (4) (5) (6) (7)
MP-GSS-Target : Log scope 1 intensity —1.477* —1.458* —0.788* —1.237%* —0.712* —0.355 —0.164
(0.768) (0.769) (0.432) (0.613) (0.371) (0.424) (0.380)
MP-GSS-Path : Log scope 1 intensity —0.811%** —0.823*** —0.658*** —0.577%** —0.502%** 0.399 0.460
(0.284) (0.273) (0.201) (0.188) (0.145) (0.294) (0.295)
MP-GSS-Target : Regulatory risk -8.113* —7.822* —8.430 —8.162* —2.099 —1.754
(4.351) (4.432) (4.488) (4.538) (3.748) (3.761)
MP-GSS-Path : Regulatory risk —3215%* —3.151%* —3.208%* —3.186%* 0.260 0.324
(1.310) (1.275) (1.284) (1.273) (0.670) (0.669)
MP-GSS-Target : Capital tangibility —6.425 —5.059 —5.544
(4.373) (3.773) (3.799)
MP-GSS-Path : Capital tangibility —1.676 —0.754 —1.863
(1.542) (1.364) (1.126)
Industry.Event FE Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 91,811 81,596 81,596 81,596 81,596 81,596 81,596
Adjusted R? 0318 0.328 0.328 0329 0329 0432 0432
Panel D: Disclosed sample, Log scope 1 intensity
1) (2) (3) (4) (5) (6) @
MP-GSS-Target : Log scope 1 intensity —3.283%* —3.186%* —2.048* —3.643%** —3.019%** —2.302* —2.270%
(1510) (1.419) (1.057) (1.305) (0.918) (1.367) (1.166)
MP-GSS-Path : Log scope 1 intensity —1.133%** —1.107%** —1.165%** —1.008*** —1118*** 0.311 0.202
(0.298) (0.287) (0.316) (0.288) (0.246) (0.417) (0.344)
MP-GSS-Target : Regulatory risk 2.775 3.812 2.822 3.422 8.040 8.081
(5.881) (6.161) (5.251) (5.478) (5.015) (5.186)
MP-GSS-Path : Regulatory risk —4.259%* —a.407** —4.413%* —4.556** 0.063 —0.067
(1.996) (2.074) (2.141) (2.215) (1.608) (1.630)
MP-GSS-Target : Capital tangibility —13.079 —6.988 —0.607
(10.704) (8.939) (8.848)
MP-GSS-Path : Capital tangibility 0.723 1.299 2.293
(2.870) (2.239) (2.184)
Industry.Event FE Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 19,462 18,676 18,676 18,676 18,676 18,676 18,676
Adjusted R 0.363 0.364 0365 0368 0368 0549 0549

This table reports the results for regressions of stock returns on FOMC meeting days on interactions of monetary policy with firm-level control
variables, including regulatory risk measure. Regulatory risk is a binary variable indicating if a firm discussed climate-regulation risk in previous
four quarters’ earnings calls and is provided by Sautner, Van Lent, Vilkov, and Zhang (2023). Panel A and B use log scope 1+2 emission intensity
alongside regulatory risk and Panel C and D use log scope 1 emission intensity because scope 1 emissions reflects emissions directly controlled by
the firm that increase the risk of carbon regulation to impact the firm. Firm-level controls are size, age, leverage, Tobin’s q, cash holding, cash flow,
dividend payment dummy, and emission disclosure ratio. The yearly variables are lagged to the latest year before the FOMC meeting and quarterly
variables are lagged by one quarter to address endogeneity concerns. All firm-level variables are winsorized by 0.5%. The stock returns are winsorized
by 1% per each event. Standard errors are clustered at firm and event level. x, *, and * ** indicate significance on 0.1, 0.05, and 0.01.
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Table 19: Transition risk with regulatory risk measure in Euro area

Dependent variable:

Stock returns on ECB announcement day
Panel A: Complete sample, Log scope 1+2 intensity

[O)) @ ) [O) ©) ©) @)
MP-Target : Log scope 1+2 intensity —0.001 —0.002 0.002 0.008 0.008 0.005 —0.001
(0.005) (0.005) (0.007) (0.009) (0.010) (0.009) (0.009)
MP-FG : Log scope 1+2 intensity 0.009* * 0.008* 0.005 0.004 0.002 —0.003 —0.006
(0.004) (0.004) (0.003) (0.004) (0.004) (0.005) (0.005)
MP-Target : Regulatory risk —0.104*** —0.101*** —0.091*** —0.091*** —0.052** —0.063%*
(0.036) (0.037) (0.030) (0.031) (0.025) (0.024)
MP-FG : Regulatory risk 0.028 0.027 0.047* 0.046™* 0.079%** 0.074%**
(0.024) (0.023) (0.026) (0.026) (0.018) (0.019)
MP-Target : Capital tangibility —0.039 —0.005 0.096**
(0.029) (0.027) (0.046)
MP-FG : Capital tangibility 0.033 0.030 0.045
(0.030) (0.033) (0.030)
Industry.Event FE Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 44,014 26,526 26,526 26,526 26,526 26,526 26,526
Adjusted R? 0.411 0443 0.443 0.448 0.448 0521 0521

Panel B: Disclosed sample, Log scope 1+2 intensity
(O] ) ®) ) 5) (6) @

MP-Target : Log scope 1+2 intensity ~0.005 —0.007* —0.004 0.009 0.013 0.012 0.017
(0.004) (0.004) (0.006) (0.009) (0.011) (0.016) (0.020)
MP-FG : Log scope 1+2 intensity 0.012%* 0.011** 0.006 0.002 —0.005 —0.008 —0.010
(0.005) (0.005) (0.006) (0.007) (0.006) (0.007) (0.010)
MP-Target : Regulatory risk —017** —0.110%* —0.097** —0.090** —0.077** —0.066™
(0.052) (0.050) (0.040) (0.039) (0.030) (0.037)
MP-FG : Regulatory risk 0.030 0.027 0.056%** 0.050%** 0.058™** 0.059%**
(0.019) (0.018) (0.016) (0.016) (0.018) (0.020)
MP-Target : Capital tangibility —0.043 —0.049 —0.084
(0.040) (0.044) (0.109)
MP-FG : Capital tangibility 0.059* 0.081%** 0.031
(0.034) (0.029) (0.050)
Industry.Event FE Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 18,167 13,417 13,417 13,417 13,417 13,417 13,417
Adjusted R? 0472 0.494 0.494 0501 0502 0.599 0.599

Panel C: Complete sample, Log scope 1 intensity
[©) 2) 3) @) 5) (6) @

MP-Target : Log scope 1 intensity —0.002 —0.002 —0.0005 0.005 0.005 —0.004 —0.008
(0.004) (0.004) (0.004) (0.007) (0.007) (0.006) (0.006)
MP-FG : Log scope 1 intensity 0.007** 0.007** 0.005* 0.004 0.002 —0.001 —0.002
(0.003) (0.004) (0.003) (0.003) (0.003) (0.003) (0.004)
MP-Target : Regulatory risk —0.103%** —0.100%** —0.089%** —0.090*** —0.051%* —0.064**
(0.036) (0.036) (0.029) (0.029) (0.026) (0.025)
MP-FG : Regulatory risk 0.027 0.025 0.046™* 0.044%* 0.078%** 0.073%**
(0.024) (0.023) (0.026) (0.026) (0.019) (0.020)
MP-Target : Capital tangibility —0.031 0.006 0.105**
(0.025) (0.026) (0.045)
MP-FG : Capital tangibility 0.028 0.026 0.039
(0.029) (0.033) (0.032)
Industry.Event FE Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 44,014 26,526 26,526 26,526 26,526 26,526 26,526
Adjusted RZ 0411 0443 0443 0.448 0.448 0,521 0.521

Panel D: Disclosed sample, Log scope 1 intensity
O] @ 3) ) ) ) @)

MP-Target : Log scope 1 intensity —0.006* —0.007* —0.004 0.006 0.008 —0.008 —0.007
(0.003) (0.004) (0.004) (0.007) (0.008) (0.011) (0.009)
MP-FG : Log scope 1 intensity 0.010** 0.009* 0.005 0.001 ~0.003 —0.008 —0.008
(0.005) (0.005) (0.005) (0.006) (0.005) (0.005) (0.005)
MP-Target : Regulatory risk —0.114** —0.109** —0.096™** —0.092** —0.076** —0.070**
(0.052) (0.050) (0.039) (0.038) (0.031) (0.034)
MP-FG : Regulatory risk 0.028 0.024 0.055%** 0.050%** 0.058*** 0.058™**
(0.019) (0.018) (0.015) (0.016) 0.017) (0.018)
MP-Target : Capital tangibility —0.037 —0.032 —0.050
(0.033) (0.036) (0.084)
MP-F pital tangibility 0.062* 0.072%** 0.022
(0.032) (0.027) (0.043)
Industry.Event FE Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes
Event date FE Yes Yes Yes Yes Yes
Control Variables Yes Yes Yes Yes
Observations 18,167 13417 13,417 13,417 13,417 13,417 13,417
Adjusted R? 0472 0.494 0.494 0.501 0501 0.598 0.598

This table reports the results for regressions of stock returns on ECB meeting days on interactions of monetary policy with firm-level control variables,
including regulatory risk measure. Regulatory risk is a binary variable indicating if a firm discussed climate-regulation risk in previous four quarters’
earnings calls and is provided by Sautner, Van Lent, Vilkov, and Zhang (2023). Panel A and B use log scope 1+2 emission intensity alongside regulatory
risk and Panel C and D use log scope 1 emission intensity because scope 1 emissions reflects emissions directly controlled by the firm that increase
the risk of carbon regulation to impact the firm. Firm-level controls are size, age, leverage, Tobin’s q, cash holding, cash flow, dividend payment
dummy, and emission disclosure ratio. The yearly variables are lagged to the latest year before the ECB meeting and quarterly variables are lagged
by one quarter to address endogeneity concerns. All firm-level variables are winsorized by 0.5%. The stock returns are winsorized by 1% per each
event. Standard errors are clustered at firm and event level. *, *,and * x* indicate significance on 0.1, 0.05, and 0.01.
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8.6 Appendix F: Replication of D6ttling and Ratnovski for Euro area

Table 20: Replication of Déttling and Ratnovski for Euro area

Dependent variable:

Stock returns on ECB meeting day

Panel A: Split by age

Below median Above median
Y} | @
MP-Target : Capital tangibility 0.068* 0.058
(0.040) (0.037)
MP-FG : Capital tangibility -0.010 —-0.019
(0.025) (0.019)
Industry.Event FE Yes Yes
Firm FE Yes Yes
Control Variables Yes Yes
Observations 64,871 66,116
Adjusted R? 0.222 0.276

Panel B: Split by age and size

Below median

1)

Above median
(2)

MP-Target : Capital tangibility 0.097 0.052
(0.060) (0.032)
MP-FG : Capital tangibility 0.025 -0.013
(0.039) (0.013)
Industry.Event FE Yes Yes
Firm FE Yes Yes
Control Variables Yes Yes
Observations 38,904 92,083
Adjusted R? 0.199 0.299
Panel C: Split by cash holding
Above 3rd quantile Below 3rd quantile
1) | 2
MP-Target : Capital tangibility 0.064 0.037*
(0.069) (0.020)
MP-FG : Capital tangibility —-0.044 —-0.010
(0.028) (0.012)
Industry.Event FE Yes Yes
Firm FE Yes Yes
Control Variables Yes Yes
Observations 32,766 98,221
Adjusted R? 0.210 0.254

This table replicates the weaker transmission channel of monetary policy to intangible-intesive firms for the euro area following Dottling
and Ratnovski’s work for the U.S. This table regresses stock returns on ECB meeting days on interaction terms of monetary shocks and
full set of firm-level controls, including capital tangibility. To increase the sample size, this table excludes emission intensity in order to
encompass more firms and also eliminates the exclusion of firms based on market cap and stock price in its sampling procedure, which
increases the number of unique firms from 696 to 1456. Panel A splits the sample based on median age, Panebl B splits the sample based on
median age and size, and Panel C splits the sample based on the third quantile of cash holding, in order to separate financially constrained
firms. MP-Target and MP-FG are the Target factor and Forward Guidance factor from Altavilla et al. (2019) and the analyzed period is
2005-2022. Firm-level control variables are size, age, leverage, Tobin’s q, cash holding, cash flow, and dividend payment dummy. Firm
fixed effects and 4-digit SIC industry x event date fixed effects are used. All firm-level variables are winsorized by 0.5%. The stock returns
are winsorized by 1% per each event. Standard errors are clustered at firm and event level. *, * x, and * x* indicate significance on 0.1, 0.05,
and 0.01.
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