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Abstract

| document trends in emissions and emission
disclosure for a sample of 141 large firms that were
active within the EU Emissions Trading System
during its third phase (2013-2019). Using text from
annual reports, | document a rising share of
emissions-related information. However, my
measure of emissions talk is generally not
predictive of past or future changes in firm
emissions. While scope 1 emissions decreased
during the period, the decrease is entirely driven by
the utility sector. | also find that, in general, firms
that receive a larger share of their emission
allowances for free tended to do worse in terms of
reducing emissions. Finally, | find no evidence of
emissions leakage during the sample period in spite
of a shrinking emissions cap and a rise in the price
of emission allowances.
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Resume

Jeg beskriver udviklingen i udledninger og
kommunikation om udledninger for 141 store
virksomheder, der var en del af tredje fase i EU's
kvotehandelssystem (2013-2019). Ved hjalp af tekst
fra arsrapporter dokumenterer jeg, at
virksomhederne i stigende grad kommunikerer om
deres CO2e-udledninger. Til gengeeld kan en
virksomheds kommuniktion om udledning generelt
ikke bruges til at forudsige hverken tidligere eller
fremtidige eendringer i virksomhedens udledninger.
Scope 1-udledninger faldt i den observerede
periode, men faldet er udelukkende drevet af
forsyningssektoren. Jeg finder desuden, at
virksomheder, der modtager en stgrre del af deres
udledningskvoter gratis, generelt klarer sig
darligere med hensyn til at reducere udledninger.
Endelig finder jeg ingen tegn pa udledningslaekage
i perioden pa trods af et faldende udledningsloft og
en stigning i prisen pa kvoter.
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ABSTRACT

I document trends in emissions and emission disclosure for a sample of 141 large firms that were
active within the EU Emissions Trading System during its third phase (2013-2019). Using text from
annual reports, I document a rising share of emissions-related information. However, my measure of
emissions talk is generally not predictive of past or future changes in firm emissions. While scope 1
emissions decreased during the period, the decrease is entirely driven by the utility sector. I also find
that, in general, firms that receive a larger share of their emission allowances for free tended to do
worse in terms of reducing emissions. Finally, I find no evidence of emissions leakage during the
sample period in spite of a shrinking emissions cap and a rise in the price of emission allowances.

1 Introduction

The manufacturing, utility, and fossil fuel sectors are responsible for about 60 percent of global emissions of greenhouse
gases (GHG) (IEA, 2021). In order to mitigate climate change, these sectors have to reduce their emissions. While
the EU has made progress towards climate neutrality (Lamb et al., 2021), efforts continue in order to reach the 2030
emission targets set by the the European Commission.! The EU’s emission reductions so far have been partially
attributed to the EU cap-and-trade system, the Emissions Trading System (ETS) (Bayer & Aklin, 2020).2 Since its
inception in 2005, the ETS has been a cornerstone of EU climate policy.

In this study, I document trends in emissions and environmental disclosure for a sample of 141 large firms that were
active within the EU ETS during its third phase (2013 to 2019). Using plant-level emissions data from the ETS,
voluntary emission disclosures, and firm annual reports, I uncover four stylized facts. First, firms that emit more
also talk more about emissions in their annual reports. However, there is almost no within-firm correlation between
emissions-related content in firm annual reports and actual emissions.

Second, while total emissions decreased during the sample period, the reduction was almost entirely driven by utility
firms. Related to this result, I find a negative correlation between the share of free ETS emission allowances allocated to
a firm and the change in emission levels, i.e. firms that had to buy allowances generally saw larger emission reductions
over the period.

Third, I show that the share of firm emissions originating from within the EU is roughly constant over the period.
This suggests that firms did not engage in any large-scale emissions offshoring?® in spite of an increase in the price of

"The target is a 55 percent reduction in emissions relative to 1990 levels.

2EU emissions are estimated to have decreased by about 30 percent between 1990 and 2020 (European Environment Agency,
2021).

3Moving emissions to a different jurisdiction because of regulatory differences is often called carbon leakage.



emission allowances. This could mean that there is headroom to decrease the use of free emission allowances without
causing firms to move emissions-intensive operations outside the EU.

Fourth, using plant level data from the ETS, I find that firms that manage to reduce emissions do so mainly via reducing
emissions from existing plants as opposed to changing the composition of plants that they operate.

In 2019, the firms in my sample reported ETS emissions totalling over 400 million tons of CO,e, or about 30 percent of
total ETS emissions.* For a more complete picture of firm emissions, I also collect self-reported data on total scope 1°
emissions, a measure which also covers non-EU emissions and other emissions for which the firm is not liable under
the ETS. Scope 1 emissions (ETS emissions) for the firms in my sample decreased by 19 (17) percent from 2013 to
2019. However, the decrease is largely driven by the utility sector and its transition away from coal-fired power plants
towards renewable energy sources.

As concern about emissions has risen among policymakers, investors, and the general public, firms are facing increased
pressure to report and reduce their emissions (Amel-Zadeh & Serafeim, 2018; European Commission, 2021). Legislation
requiring firms to disclose specific quantitative emission metrics is still not implemented in the EU. A majority of the
firms in my sample still opt for some degree of voluntary emission disclosure. However, the share of firms choosing to
disclose a scope 1 emission figure increased only marginally during the sample period, from 70 to 73 percent. I find
that firms that choose to disclose are on average much larger both in terms of revenue and emission levels, which could
reflect that small firms face less scrutiny or that emission disclosure is costly and that small firms lack the capacity to
disclose.

The Task Force on Climate-related Disclosures® concludes that no jurisdiction has as of yet implemented formal

reporting requirements aligned with TFCD guidelines on, for example, emission metrics and that few firms fully adhere
to their reporting standard (TFCD, 2021). Some countries have adopted proposals for standards to be implemented in
the future. In 2021, the European Commission issued a proposal for a Corporate Sustainability Reporting Directive
(CSRD), an EU-wide sustainability disclosure standard that will cover a large number of European firms. The proposal
is a part of the new EU Taxonomy: a common classification system for the environmental impact of economic activities.

Firms that choose to voluntary disclose emissions metrics often do so under the guidance of an NGO that can
provide reporting frameworks and certification’. The majority of disclosure data in this study is provided by the
non-profit organization CDP (via Bloomberg). A firm’s motivation for voluntary disclosure can be part of a corporate
social responsibility agenda, e.g. tracking progress towards an emissions target. Disclosure can also be part of a
business strategy. The value of investment funds that explicitly include environmental, social, and governance (ESG)
performance indicators in their investing process increased by almost 150 percent between 2016 and 2020 (GSIA,
2020). By disclosing environmental performance, a firm can gain access to capital from ESG-minded investors and
lower their financing costs. Disclosure can also be a way to signal transparency and preparedness regarding climate
risks, serving to gain investor trust and branding the firm as green.

Adopting an environmental disclosure framework does not guarantee an increase in the quality of environmental
information available to investors (Bingler, Kraus, & Leippold, 2021). First, the firm may simply restructure existing
information in order to adhere to reporting guidelines. Second, the firm may engage in cherry-picking when it comes to
quantitative metrics, choosing to report environmental measures where the firm appears to be doing well. Third, the
firm may focus their reporting on qualitative process-related information that is not of material importance to investors
and may be less transparent regarding, for example, climate-related risks and emission metrics.

Using firm annual and sustainability reports, I derive a simple measure of firm attention to emissions by calculating the
share of emissions-related words. I find that firms are increasingly prone to talking about emissions. However, I do
not find any significant correlation between my emission word share measure and actual firm emissions except among
utility firms. This result is consistent with Bingler et al. (2021) who find that firm emission reporting is characterized by
"cheap talk" in the sense that it is focused on qualitative topics such as governance and risk management as opposed to
hard metrics and targets. The significant negative correlation between emissions talk and (changes in) emission levels
for utility firms reflects the fact that while every sector is talking more about emissions, only the utility sector showed
large emission reductions during the sample period.

“The ETS has been estimated to cover around 50 percent of total GHG emissions within the EU.

5Scope 1 emissions cover direct emissions from firm installations and transports caused by, for example, fuel combustion and
industrial processes. Scope 2 emissions cover indirect emissions from purchased power and heating. Scope 3 covers emissions
stemming from the use of firm products by the end-user.

STFCD is a global initiative by the Financial Stability Board that seeks to implement a uniform standard for climate-related
disclosures on governance, strategy, risk management, and metrics.

’See, for example, CDP, the Global Reporting Initiative (GRI) and the Value Reporting Foundation.



During the third phase, the ETS moved to auctioning as the default method of allocating emission allowances as opposed
to the free allocation of previous phases. This raised the financial incentives for emission reductions. However, free
emission allowances were still in play for industries deemed to be facing competition from regions with less strict
emissions regulation.® I find that there is a significant negative correlation between a firm’s share of free allowances and
their emission reductions. Utility companies, which receive the lowest share of their allowances for free, achieved the
largest emission reductions of all industries. Conversely, the materials sector, which up until 2021 still received around
90 percent of their allowances for free, on average increased their emissions by about 12 percent between 2013 and
2019. This result suggests that the initial allocation has an impact on the distribution of emission reductions. While
being awarded free allowances does not lower the opportunity cost of exercising them, firms are less prone to engage in
trading allowances if they have a surplus (Abrell, Cludius, Lehmann, Schleich, & Betz, 2021). Furthermore, some firms
do not view emission allowances as a valuable asset but rather as a regulatory burden (Martin, Mudls, & Wagner, 2014).

When setting internal emission targets, firms may prefer an emission intensity target, i.e. emissions per unit of output,
to an absolute target. The former insures the company against the risk that growing output will force them to take
increasingly costly abatement measures. Climate NGOs are generally not in favor of intensity targets that do not include
a commitment to reducing emission levels (SBTi, 2020). However, regulators in several developing countries have
supported intensity targets to avoid penalizing growing industries (Wang & Sueyoshi, 2018). While the ETS is ultimately
concerned with absolute emission levels, emission intensity factors in heavily when it comes to the aforementioned free
allocation of allowances. Firms are subject to product-specific benchmarking, where the free allocation is determined
using, among other factors, the average emission intensity within the top ten percent of firms in each product group.
Given this context, I analyse both the emission intensity as well as the absolute level of firms’ emissions. I find that the
average firm in my sample is only marginally more emissions efficient in 2019 than in 2013.

The free allocation mechanism has come under criticism for being too generous, resulting in free allowances being
awarded to industries where the actual risk of non-EU competition and carbon leakage is low (de Bruyn, Nelissen, &
Koopman, 2013; Martin, Mutls, de Preux, & Wagner, 2014).

In the next section, I present my data and sample selection approach. Section 3 presents my results and section 4
concludes.

2 Data

My data is constructed using three components: Plant-level emissions data from the ETS, firm-level emission- and
financial disclosures, and raw text data from firm annual reports.

I collect data on emissions covered by the ETS from the EU Transaction Log (EUTL). Each year, firms operating
under the ETS? are required to monitor their emissions and surrender the corresponding amount of EU Allowances
(EUA). The ETS puts a cap on the number of allowances issued each year. A linear reduction in the cap secures a
pre-determined decrease in long-term emissions.!? EUAs can be traded freely, with the policy goal being cost-efficient
emission reductions through free market allocation. Since 2005, the ETS has seen three major revisions.'! To avoid the
impact of regulatory changes, I restrict the sample period in this study to cover the third phase of the ETS, 2013 to 2019.
I choose to exclude 2020 due to the extraordinary circumstances caused by the COVID-19 pandemic.

The ETS covers emissions from about 11,000 fixed installations (mainly power and manufacturing plants). Most
installations serve to produce heat and power and generate emissions through fuel combustion. However, emissions
stemming from other industrial processes such as the manufacturing of cement and fertilizers are also covered. To limit
the administrative burden for small emitters, installations with emissions lower than 25 kt of CO,e may be exempt from
the ETS. To maintain a consistent sample selection, I require that all firms in the sample operate at least one installation
with emissions greater than 25 kt of CO,e annually during 2013-2019. Each installation is associated with an Operator
Holding Account (OHA), which includes information on the name of the legal entity operating the installation. However,
this can be a subsidiary of the ultimate owner (the parent company). In order to link ETS emissions to the ultimate
owner of the installation, I rely on the work of Jaraite, Jong, Kazukauskas, Zaklan, and Zeitlberger (2013). The authors
provide a dataset that allows us to link the OHA owner to the parent company. A drawback is that the dataset captures
ownership of installations as it was during 2005-2007. I manually check each installation and update OHA ownership
using data from Bloomberg. As I often cannot determine the date when an installation changes owner, the resulting

$Industries on the so-called Carbon Leakage List received up to 100 percent of allowances for free up to a product-specific
emission benchmark level.

°For inclusion criteria, see European Commission (2010).

10The cap decreased by 21 percent between 2005 and 2020.

""Phase 1 (2005-2007), phase 2 (2008-2012), phase 3 (2013-2020), and phase 4 (2021-).



dataset only covers emissions from installations that the same owner operated throughout 2013 to 2019. Publicly traded
firms face stricter reporting requirements and higher levels of scrutiny from investors. Therefore, I restrict my sample
to firms that are listed on a stock exchange. Of the roughly 3,400 installations with annual emissions exceeding 25
kt CO,e, I am able to match about 1,100 to a publicly traded parent company. Adding back 400 small installations
operated by these firms (where emissions are lower than 25 kt annually) yields a data set of about 1,500 installations
and 141 unique firms. These 1500 installations generate around 30 percent of all emissions under the purview of the
ETS (figure 3). Figure 1 presents the industry composition of my sample. The industries consumer staples, consumer
discretionary, industrials, and healthcare are minor in terms of number of firms as well as emissions. Therefore, I group
them as "other" for the remainder of the paper.

The second component of my data is voluntary emission disclosures, specifically measures of scope 1 GHG emissions.
This data, along with financial information and industrial classification, is gathered from Bloomberg. I focus on scope 1
emissions as they represent emissions over which the firm has the greatest amount of control and are the only type of
emission for which the firm is liable under the ETS. In the remainder of the paper, I will refer to voluntarily disclosed
scope 1 emissions as self-reported emissions and emissions that the firm reports within the ETS as ETS emissions.
Many firms in my sample operate both within and outside of the EU. They also generate emissions within the EU that
are not covered by the ETS (e.g. trucking and shipping). Therefore, the self-reported emission measure provides a
more complete measure of firm emissions, assuming that it is accurate. For each firm that self-reports emissions, I
also construct a measure of emission intensity by first deflating their revenue by industry-specific price indices. I then
calculate emission intensity as scope 1 emissions per unit of deflated revenue. As ETS emissions only cover part of
total firm emissions, it is not possible to calculate an intensity measure based on ETS emissions, as I cannot observe the
output from individual installations.

The third and final component consists of firm annual and sustainability reports collected via Bloomberg and firm
websites. I extract the raw text data from these documents and process them to remove formatting, tables, and figures.
Using the text, I construct a simple measure of the emissions-related content in each report based on the ESG-dictionary
constructed by Baier, Berninger, and Kiesel (2020). I count the occurrences of words related to emissions,'? and their
share of the total word count. While this measure is silent on the context of emissions talk, I believe it is a valid proxy
for the general amount of attention the firm dedicates to emission disclosure. As figure 9 shows, the emission word
share is significantly correlated with the level of ETS emissions. This is to be expected if high emission levels cause the
firm to focus more of their communication with stakeholders on emissions.

Table 1 presents summary statistics. Out of 987 firm-year observations, I observe a self-reported scope 1 emission
figure for 693 firm-years. The share of firms that opt to disclose emissions increases by only about 3 percentage points
during the sample period. 70 percent of firms disclose a scope 1 emissions figure during all seven years between 2013
and 2019.

Table 1
Summary statistics
Variable N Mean  Median SD P25 P75 Histogram
Scope 1 emissions (Mt CO,e) 700 18.75 4.34 32.81 1.52 1920 W
ETS emissions 987 5.22 0.85 12.03 0.20 454 W
Scope 1 emissions, within EU 533 11.02 2.53 21.62 0.62 1252 1
Revenue (EURm) 979 23,832.68 8,015.72 43,918.84 2,559.53 2227522 |
Scope 1 intensity (t CO,e/EURm) 700 1,116.69 531.50 1,713.75 187.14 1,067.15 W
ETS free allocation share 987 0.70 0.73 0.48 043 091 W
Emission word share 858 1.19 1.15 0.79 0.59 .62
Self-reporting status, 2013 141 0.70 1.00 0.46 0.00 100 o [ ]
Self-reporting status, 2019 141 0.73 1.00 0.45 0.00 1.00 o | ]
Self-reporter 7+ years 987 0.70 1.00 0.46 0.00 1.00 o ||
3 Results

In this section, I start by describing general emissions trends during the sample period. Next, I examine the correlation
between emissions talk and firm emissions. Finally, I examine some of the drivers behind emission performance,
including the role of the free allowance allocation within the ETS, carbon leakage, and firm plant composition.

”,"ghg”,”c02”,"greenhouse","

"2The words are "emission atmosphere" and "emit".



The total self-reported (ETS-reported) emission volumes decreased by 19 (17) percent from 2013 to 2019.!* By both
measures, the reduction in emissions exceeded the 12 percent reduction in the emissions cap for the entire ETS during
the sample period.'* Figures 4 and 5 present self-reported and ETS emissions by sector. As the figures show, the utility
sector has been the driving force behind the overall reduction in emissions. For other sectors, emission changes lie
within the range of & 10 percent.

Five utility firms, all of which operate coal-fired power plants', account for 75 percent of the in-sample reduction in
ETS emissions and 25 percent of overall ETS emission reductions during the sample period. The leading cause of the
drop in utility emissions is likely the transition from fossil fuels (notably coal) to renewable power sources (Ember
Climate, 2019).

While the transition away from fossil fuels undoubtedly represents progress towards EU climate neutrality, emission
reductions in the utility sector may have impeded emission reductions in other industries through what researchers have
dubbed "the waterbed-effect" (Eichner & Pethig, 2019). This refers to the fact that targeted emission reductions, e.g.
national coal phase-out plans, do not affect the overall emissions cap in the ETS and may simply serve to shift ETS
emissions to other industries via lower market prices or stockpiling of allowances. In 2017, the European Commission
introduced new rules aimed at reducing surplus allowances in order to support the market price of allowances (Perino,
2018). The spot price of an EUA remained stable from 2013 to about 2018 when it increased significantly (figure 11).

Across all self-reporting firms, mean emission intensity decreased by four percent during the sample period (figure
6). As with emission levels, utility companies stand out with a significant improvement. In figure 6, I have separated
out the five automotive companies in my sample, as they stand out among other industries having reduced emission
intensity by almost 20 percent on average.

Next, I examine the correlation between firm emission performance and their emissions-related reporting. My simple
word share metric indicates a 30 percent increase in the share of emissions-related words in annual reports for the
sample as a whole (figure 8). This is consistent with Bingler et al. (2021) who find a similar increase in environmental
reporting between 2015 and 2019 using an advanced language model. Also in line with the findings of Bingler et al.
(2021), I find that the energy and utility sectors have the highest share of emissions-related content. While a majority of
the firms in my sample opt to disclose scope 1 emissions, they are free to choose if and how this number is presented in
communications with stakeholders such as in annual reports. As figures 9 and 10 show, there is a significant correlation
between the level of firm emissions and emissions talk, i.e. firms that emit more talk more about emissions. This is
consistent with emissions talk in a risk management context, as firms that emit more face additional risks related to, for
example, the cost of allowances and regulatory risk.

In the context of social responsibility and branding, there is reason to expect a dynamic correlation between emissions
talk and emission performance. Firms that are successful in reducing emissions may want to stress this achievement in
their annual report, whereas firms that are not successful may want to downplay emissions-related figures. However,
this correlation is weakened if firms engage in greenwashing and "cheap talk" (Bingler et al., 2021), i.e. non-material
emissions talk that lacks relevant quantitative measures and is decoupled from actual emission performance.

I find no significant correlation between the initial emission word share and subsequent firm-level changes in emissions
and emission intensity (figures 12 and 13). For a more robust test of the correlation between emissions talk and emission
performance, I estimate a linear regression model with firm and year fixed effects:

Yip = oy + BEy + v + €4 (D

where Y;; is a measure of the emissions of firm ¢ in year ¢, F;; is the emission word share and «; and ~; are a full set of
firm and year fixed effects, respectively. €;; is an error term assumed to be i.i.d. between but not within firms. Using this
specification, I account for time-invariant unobserved factors by restricting the variation in Yj; that is due to within-firm
changes in E;;. /3 represents the expected change in firm emissions associated with a one word per thousand increase in
emissions talk (about 80 percent of the sample mean). This model is conservative, as it requires a contemporaneous
relationship between emissions talk and emissions. To loosen this restriction, I also estimate the model using lags and
leads of E;;. However, increasing lag lengths comes at the cost of reducing the number of observations, leading to more
uncertain estimates.

The estimation results are presented in figure 14 for different lags and leads of emission word share. A lagged effect
suggests that emissions talk is predictive of future emissions, whereas a lead effect means that emissions talk predicts

3For the ETS as a whole, emissions decreased by 20 percent from 2013 to 2019.

“The annual cap was reduced linearly by 1.74 percent.

5These firms are RWE (Germany), EDF (France), Enel (Italy), PPC (Greece), and PGE (Poland). All aforementioned countries
except Poland have announced national coal phase-out plans.



past changes in emissions. In general, I do not find evidence of any within-firm correlation between emissions talk and
actual emissions even though most point estimates have the expected negative sign, i.e. more emissions talk is correlated
with lower emissions. However, for utility firms I find some evidence of a significant correlation between emissions
and contemporary as well as future emissions talk (panel (d) in figure 14). This is consistent with the aggregate trend
for the sector as presented by figures 5 and 8: lower emissions and more emissions talk. The correlation between
lower emissions and more future emissions talk could be interpreted as "bragging", i.e. utility firms that have managed
to lower their emissions highlight this fact in subsequent annual reports. For the sample as a whole, my results are
consistent with Bingler et al. (2021) who find that while the quantity of emissions-related content in annual reports
has increased, the additional information is often non-material to investors and instead focuses on qualitative and
process-related aspects.

The lack of correlation between emissions talk and emissions can partially be explained by the fact that emissions and
emission intensity are almost flat during the sample period for several industries. This is sobering given the increased
attention to climate change, a tightening ETS emissions cap, and higher market prices of allowances. Criticism has been
raised against the ETS for freely allocating more allowances than necessary to protect firms from outside competition
(de Bruyn et al., 2013; Martin, Muils, de Preux, & Wagner, 2014). This practice could explain the lack of emission
reductions in some industries. In my sample, the average share of allowances allocated for free dropped from 73 to 64
percent between 2013 and 2019.'°

To further understand the role of free allowances, I examine the correlation between the share of EUAs that firms
receive for free and their emissions growth during the sample period. According to the Coase (1960) theorem, the initial
allocation of allowances should not matter for the distribution of emissions under a free market with no transaction
costs. Being awarded allowances for free does not lower the opportunity cost of exercising them. In practice, firms that
are under-allocated are forced to trade, while firms that are over-allocated have the option to trade and transaction costs
may prohibit them from doing so. Studies on firms’ trading behavior reveal that a large share of firms do not trade at
all (Baudry, Faure, & Quemin, 2021), even if they have a substantial amount of excess allowances (Martin, Muils, &
Wagner, 2014).

While I cannot provide causal evidence for the impact of free allowances, I find that there is a small but significant
correlation between the share of freely allocated allowances and changes in emissions during the period (figure 15),
with firms that receive a lower share of their allowances for free managing larger emission reductions. However, this
correlation could also reflect industry-specific availability of cost-effective emission abatement measures.

The rationale behind free allowances lies in the implicit threat of offshoring emissions and jobs to countries where
emissions are less costly. To investigate the prevalence of carbon leakage, I make use of the fact that some firms opt to
disclose a geographic breakdown of their scope 1 emissions.!” For this subset of firms, I examine the relative share
of their emissions originating within the EU versus the rest of the world over time (figure 16). While the share of
within-EU emissions decreased by about five percentage points for the sample as a whole, this effect can be attributed
to lower emissions from the utility sector. As most of my utility firms operate solely within the EU, lower utility
emissions will mechanically decrease the share of within-EU emissions. When I exclude utility firms (figure 17), the
share of within-EU emissions is roughly constant at around 40 percent. For these firms, there was no aggregate leakage
of emissions-intensive operations. This suggests that the free allowance policy was successful in mitigating leakage.
However, we do not know the counterfactual outcome under a less generous scheme.

Using the aforementioned geographic breakdown of scope 1 emissions, I am also able to shed some light on the drivers
behind emission reductions. For firms that disclose a regional breakdown, I compare their self-reported emissions
originating within the EU to same-plant ETS emissions. As figure 18 shows, same-plant ETS emissions make up around
70 percent of scope 1 EU emissions. The residual covers emissions stemming from activities not covered by the ETS,
e.g. transportation, as well as emissions from plants that the firms did not operate throughout the period due to, for
example, acquisitions or divestment. A different way of visualizing this data is to examine which emission component
contributed to annual within-EU emissions growth. As figure 19 shows, the fall in emissions during 2018 and 2019 can
be largely attributed to lower same-plant ETS emissions. This suggests that firms, in particular in the utility sector, were
either operating plants at lower capacity and/or at higher emissions efficiency.'®

!6The drop is due to a phase-out of free allowances to industries not on the Carbon Leakage List.
1757 firms, around 40 percent of my sample, disclose a regional breakdown every year during the sample period.
"8For example, coal-fired power plants can be converted to run on gas or biomass for a higher CO; efficiency.



4 Conclusion

I document trends and correlations related to emissions and emission disclosure for a sample of large publicly traded
firms active within the EU ETS. In line with previous work on the efficacy of the ETS, I find that corporate emissions
decreased significantly during its third phase. However, the emission reduction is largely driven by the utility sector,
highlighting the need for future reductions to be broad-based. The average firm in 2019 is negligibly more efficient in
terms of emissions than in 2013, in spite of the rising cost of emission allowances.

My main finding is that firm annual reports contain an increasing share of emissions-related information and that there
is a significant correlation between my measure of emissions talk and the level of firm emissions. However, there is
little to no within-firm correlation between emissions talk and actual emissions. This means that a firm disclosing more
emissions-related information in their annual report is, in general, not indicative of past or future emission reductions.
In 2021, the European Commission adopted a proposal for a new Corporate Sustainability Reporting Directive (CSRD).
Their motivation includes the need for more reliable climate-related reporting:

The current legal framework does not ensure that the information needs |[...] are met. This is because
some companies from which users want sustainability information do not report such information,
while many that do report sustainability information do not report all the information that is relevant
for users. When information is reported, it is often neither sufficiently reliable, nor sufficiently
comparable, between companies. The information is often difficult for users to find and is rarely
available in a machine-readable digital format. (European Commission, 2021, p. 2)

What specific disclosures will become mandatory should the proposal become a directive remains to be decided at the
time of writing. This study lends support to the argument that the new directive should, at the very least, require firms
to consistently report basic measures of GHG emissions.
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Sample firms by industry group.
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Figure 3
In-sample ETS emissions as a share of all emissions from stationary installations reported to the ETS.
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Self-reported emission volumes by industry.
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Figure 5
EU ETS emission volumes by industry for self-reporting firms.



Emission intensity by sector, self-reported
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Self-reported emissions per unit of revenue by sector, unweighted means across firms (2013=100).
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Distribution of the shares of emission related words in annual reports
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The share of emissions-related words in annual reports over time by sector.
EWS and ETS emission levels, 2019
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Figure 9
ETS emissions and firm emission word share in 2019. Note the logarithmic x-axis.
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Emission word share (per 1000 words)
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EWS and self-reported emission levels, 2019

[
4 P-value = 0.034; R-sq = 0.048
® 0
3 . ° . Revenue (MEUR)
e 100
[ ] ® 1000
® ® 10000
[ ] ° [}
2 [ ]
) Sector
e L)
e © ® ° ° Energy
S, ) * Materials
A W e Utilities

1 Y 3 4 L4 Other

° °

[ J
° o, ¢ e
[ J
0 °
1 10 100
Emission level in (Mt CO2e)
Figure 10
Self-reported scope 1 emissions and firm emission word share in 2019. Note the logarithmic x-axis.
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Figure 11
Historical spot price of an EUA.
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Change in log scope 1 emissions 2013 to 2019
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Figure 12
Firm emission word share in 2013 (x-axis) and subsequent change in self-reported emissions.
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Figure 13
Firm emission word share in 2013 (x-axis) and subsequent change in self-reported emission intensity.
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Effect of EWS on ETS emissions Effect of EWS on self-reported emissions
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Figure 14

Estimation of equation 1. Standard errors clustered at the firm level.
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Emissions and free allocations by sector
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Figure 15
Firm-level free allocation (as share of ETS emissions) and changes in ETS emissions during the sample period.
Self-reported emissions by geographic origin
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Figure 16
Self-reported emissions by region, within EU versus rest of the world. Yellow bars indicate the total volume of emissions,
including firms that do not provide a geographic breakdown.
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Figure 17

Self-reported emissions by region excluding utility companies, within EU versus rest of the world. Yellow bars indicate the
total volume of emissions, including firms that do not provide a geographic breakdown.
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Figure 18

Self-reported EU emissions and same-plant ETS emissions for firms (N=57) that disclose a geographic emissions
breakdown.
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Figure 19

Scope 1 within-EU emissions (blue line) with annual growth decomposed into same-plant ETS emissions and the residual
component for all firms that disclose EU emissions (N=57).
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DANMARKS NATIONALBANK
ANALYSES

Climate change is impacting society already today
and will have further consequences in the future. A
successful green transition will require unprecedented
efforts, both in Denmark and abroad.

As a case in point, climate change and the transition
to a greener economy will impact corporate earnings
and economic activity. This may compromise price and
financial stability in Denmark, which it is Danmarks
Nationalbank’s objective to ensure. It is therefore
essential that Danmarks Nationalbank increases its
knowledge of how, and by how much, the climate
challenges will impact various parts of the economy.

Against this backdrop, Danmarks Nationalbank will
focus on climate challenges in a series of publications.

CO, concentration in the atmosphere
800,000 BCE to 2019 ACE

CO, (parts per million)

CLI
TE

o

The chart shows the number of carbon
dioxide molecules per million molecules
of dry air.

440

400
360

320
280

240 —— ¢

200 L] | \ ofan A
160 :

-800,000 -600,000

Highest CO, concentration before 1900

-400,000

DANMARKS
NATIONALBANK

Highest CO, concentration before 1950

-200,000 0

Highest CO,; concentration before 2000

Source: National Oceanic and Atmospheric Administration (until 1957) and
National Aeronautics and Space Administration (from 1958).




PUBLICATIONS

Ol

NEWS

News offers quick and accessible insight into an Analysis,
an Economic Memo, a Working Paper or a Report from
Danmarks Nationalbank. News is published continuously.

ANALYSIS

Analyses from Danmarks Nationalbank focus on economic
and financial matters. Some Analyses are published at
regular intervals, e.g. Outlook for the Danish economy

and Financial stability. Other Analyses are published
continuously.

REPORT

Reports comprise recurring reports and reviews of the
functioning of Danmarks Nationalbank and include, for
instance, the Annual report and the annual publication

Danish government borrowing and debt.

ECONOMIC MEMO

An Economic Memo is a cross between an Analysis

and a Working Paper and often shows the ongoing
study of the authors. The publication series is primarily
aimed at professionals. Economic Memos are published
continuously.

WORKING PAPER

Working Papers present research projects by economists
in Danmarks Nationalbank and their associates. The series
is primarily targeted at professionals and people with

an interest in academia. Working Papers are published
continuously.

DANMARKS NATIONALBANK
LANGELINIE ALLE 47
DK-2100 COPENHAGEN @
WWW.NATIONALBANKEN.DK

DANMARKS
NATIONALBANK

As a rule, Working Papers are not translated, but are available in
the original language used by the contributor.

Danmarks Nationalbank's Working Paper are published in PDF format
at www.nationalbanken.dk. A free electronic subscription is also
available at the website. The subscriber receives an e-mail notification
whenever a new Working Paper is published.

Text may be copied from this publication provided that the source is
specifically stated. Changes to or misrepresentation of the content are
not permitted.

Please direct any enquiries directly to the contributors or to Danmarks
Nationalbank, Communications, Kommunikation@nationalbanken.dk.
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