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ARTICLE INFO ABSTRACT

Editor: M Bennedsen This study investigates a phenomenon we call “carbon home bias”: the tendency of investors
JEL classification: to disproportionately allocate investments towards domestic carbon-intensive assets. Using a
Gl1 confidential security-by-security euro area holdings database, we show that European investors
G15 favor domestic over foreign carbon-intensive investments. We provide evidence for substantial
G23 carbon home bias, utilizing a newly developed measure of portfolio carbon home bias that
H55 measures domestic carbon bias in excess of home bias. Our study highlights home advantages
Q54 as possible motivation for carbon home bias. Using the introduction of the French Energy Law
Q56

Article 173 as a positive shock to decarbonization incentives, we find that French institutional
investors maintain their domestic carbon-intensive holdings, while other European institutional

ﬁ?’nv:: ﬁzs investors reduce theirs. Higher domestic institutional ownership is associated with about 50%
Institutional ownership lower carbon emissions in the five years after the regulatory change and excess returns of
Carbon footprint about 3% per year. Our results further provide evidence for a foreign carbon premium, while
Divestment the domestic carbon premium is insignificant. Consequently, the phenomenon of carbon home
Securities holdings statistics bias cannot be attributed to differences between home and foreign carbon risk premia.

1. Introduction

Carbon risk management has become increasingly important for investors worldwide. Countries are implementing more measures
to decrease carbon dioxide emissions in accordance with the Paris Agreement ratified in December 2015, raising climate transition
risks for investors. For example, in Europe, the European Union’s Green Deal (2019) package further strengthens intra-EU policies
targeting climate change, prompting investors to measure and manage their carbon exposures.

To reduce exposure to climate risks, investors could divest from firms with high climate risk exposure or tilt towards firms
likely to decrease their exposure to climate risk. However, practical implementation of decarbonization strategies is complicated
by persistent investor biases towards certain industries and markets, most notably home bias. Our first objective of this paper is
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to document the disproportionate investment in carbon-intensive firms within domestic markets, resulting in a phenomenon we
call “carbon home bias”. This tendency to overallocate investment towards relatively carbon-intensive assets in the home market
is important because on average European investors invest almost half of their portfolio at home. Therefore, a large part of their
decarbonization efforts will involve carbon-intensive holdings in the domestic market.

The second objective of this study is to better understand why we might observe carbon home bias. A first motivation for carbon
home bias could be that domestic investors have more information about domestic carbon-intensive firms and easier access to them.
Because information gathering is costly, investors might restrict themselves to a limited set of domestic firms for which they have an
informational advantage (Choi et al., 2017; Jagannathan et al., 2022; Schumacher, 2017; Van Nieuwerburgh and Veldkamp, 2009)
or which they can influence more easily (Dasgupta et al., 2023; Dimson et al., 2021)." A second reason why we could observe
carbon home bias is related to the carbon risk premium (Bolton and Kacperczyk, 2023). Investors might disproportionately allocate
investments towards domestic carbon-intensive assets if the carbon risk premium they earn on domestic assets exceeds the one they
earn on foreign assets.

To accomplish our objectives, we use a confidential security-by-security holdings database prepared by the ECB, which covers
worldwide investment positions in individual stocks held by different euro area investors to first document the existence of carbon
home bias. We find that European investors tilt towards more carbon-intensive firms at home, but tilt away from carbon-intensive
firms abroad. In our total sample around 50% of investors’ carbon footprint comes from domestic stocks and this is about 45% in
a sample of just US and EU stocks. At the portfolio level, we develop a carbon home bias measure that captures the bias towards
carbon-intensive domestic assets in excess of that captured by home bias. Our newly developed carbon home bias measure and home
bias are both significantly positively related to the carbon footprint of investors’ portfolios. At the stock level, we find evidence
for lower ownership of foreign carbon-intensive stocks and higher ownership of domestic carbon-intensive stocks, with the latter
decreasing after the Paris Agreement.

Concerning our second objective to better understand the drivers of carbon home bias, we first assess whether investors with
explicit incentives to decrease their carbon footprint favor foreign carbon divestment over domestic carbon divestment. To test
this, we use a plausibly exogenous shock to investors’ propensity to decarbonize. We exploit the effects of the enactment of the
French Energy Law concerning investors’ carbon disclosure, specifically Article 173, which mandates French institutional investors
to measure and publicly disclose their portfolio carbon footprint. We find that after Article 173 French institutional investors keep
their holdings of domestic carbon-intensive stocks constant, whereas other European institutional investors decrease their domestic
carbon-intensive holdings.

One reason why French institutional investors may refrain from divesting carbon-intensive domestic stocks after Article 173 is
their home advantage. They may have a better understanding of French firms’ efforts to reduce carbon emissions and the associated
opportunities to create value, and might engage more in active ownership of French firms. We show that French firms with higher
French institutional ownership substantially reduce their carbon emissions after Article 173. After the enactment of Article 173,
French stocks with high French institutional ownership decrease their self-reported carbon emissions 48% more than stocks from
other countries and stocks with low French institutional ownership. In a further test that confirms the informational advantages we
find that French institutional investors’ carbon-intensive portfolios outperform with 3.3% (Jensen’s alpha) on an annual basis. By
comparison, the portfolio holdings of other European investors in French carbon-intensive stock do not outperform.

Finally, we consider whether there are general differences, for all investors and stocks, between foreign and domestic carbon
premia, which might explain carbon home bias. We analyze whether carbon-intensive stocks in the euro area earn excess returns
and we test whether European investors earn a higher carbon premium on their domestic stock portfolios, but we find no evidence
of either. If anything, only foreign investments carry a small positive carbon premium. Therefore, carbon home bias does not appear
to be driven by differential home-foreign carbon risk premia.

Our study contributes to climate finance literature that shows investors are actively divesting from high-emission firms, but with
considerable heterogeneity in the extent of portfolio decarbonization. Investors that decarbonize most are pension funds that are PRI
signatories (Boermans and Galema, 2019), institutional investors that are CDP signatories (Atta-Darkua et al., 2023), low-carbon
mutual funds (Ceccarelli et al., 2024) and the largest three asset managers in the world—BlackRock, Vanguard, and State Street
Global Advisors (Azar et al., 2021). Our contribution to this literature is to document carbon home bias, utilizing a newly developed
portfolio measure to capture its effect on investors’ carbon footprint beyond that of home bias.

Our work also contributes more generally to related work on the informational advantage thesis (Van Nieuwerburgh and
Veldkamp, 2009). Investors concentrate their investments based on domestic market characteristics to benefit from acquired home
market informational advantages and earn excess returns (Choi et al., 2017; Jagannathan et al., 2022; Schumacher, 2017). Our
findings are consistent with domestic institutional investors having better information about domestic carbon-intensive firms.
Although we do not explicitly test this channel, our findings are also consistent with literature on active ownership (e.g. Dyck
et al.,, 2019; Ilhan et al., 2023; Lewellen and Lewellen, 2022; McCahery et al., 2016). Active ownership may enhance portfolio
performance by reducing firms’ climate risk (Gillan et al., 2021; Hoepner et al., 2024). Some argue that active ownership is more
effective than divestment (Berk and Van Binsbergen, 2025; Broccardo et al., 2022) and findings from Dasgupta et al. (2023) suggest
engagement may be more effective for domestic firms than for foreign firms.

1 Anecdotally, the largest Dutch pension fund, ABP, for many years held large stakes in the oil firm Royal Dutch Shell. They argued that engagement with
Shell would be more productive than divestment. By 2022, after Shell moved its headquarter from the Netherlands to the United Kingdom, ABP announced their
engagement strategy was not successful and fully divested from Shell and other fossil fuel producers.
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Several papers analyze the impact of the French Article 173. Mésonnier and Nguyen (2021) show that French institutional
investors subject to Article 173 reduce their financing of fossil energy companies. Ilhan et al. (2023) show that firms with relatively
high French institutional ownership increase their disclosure rate after French Article 173. Whereas Mésonnier and Nguyen (2021)
focus on fossil energy companies, we consider investors’ full portfolio holdings of all worldwide stocks. Whereas Ilhan et al. (2023)
focus on the effect of Article 173 on disclosure, we are interested in the differential impact of Article 173 on ownership of domestic
versus foreign carbon-intensive firms and the associated carbon footprints of investors.

Our paper is also related to the literature that studies the emergence of a carbon premium. Stocks with higher carbon emissions
earn higher stocks returns both in the US (Bolton and Kacperczyk, 2021) and internationally (Bolton and Kacperczyk, 2023; Hsu
et al., 2023), although the carbon premium is still debated in the literature (see e.g. Andersson et al., 2016; Aswani et al., 2024;
Fernando et al., 2017; Trinks et al., 2018). Our evidence is consistent with a global carbon premium as in Bolton and Kacperczyk
(2023), but we fail to find evidence for a European carbon premium associated with the portfolios of euro area investors in our
sample.

Finally, our paper is also relevant to the broader literature on home bias (Cooper et al., 2013; Tesar and Werner, 1995) which is
strong among European investors (Coeurdacier and Rey, 2013; De Santis and Gérard, 2009), by showing that home bias combined
with tilting carbon-intensive domestic stocks gives rise to a significant and economically sizable carbon home bias. Next to carbon
emissions, our results show significantly larger domestic investment for several other characteristics, including domestic sales,
domestic employment and firm’s strategic domestic importance. Although these characteristics do not capture the effect of carbon
home bias, they provide interesting perspectives to the home bias literature and the international diversification motives driving
domestic and foreign investments.

This paper proceeds as follows. Section 2 presents the data and the measurement of some of our main variables. Section 3
presents the results and finally Section 4 concludes.

2. Data and measurement
2.1. Data

We use a confidential security-by-security holdings dataset prepared by the ECB referred to as the Securities Holdings Statistics
Sectoral (SHS-S), which covers all investment positions in individual stocks worldwide across euro area investors. National central
banks from the euro area collect granular holdings data mostly from direct reports and based on harmonized reporting principles.
Positions are recorded on a quarterly basis at market value over the period 2013Q4-2021Q4 and they are aggregated to the investor
sector, investor country level. The initial sample has 6,534,195 observations covering 48,295 unique stocks. By end-2021 total stock
investments are 3.426 trillion euro.?

In our analysis we focus on the ten largest investor countries to ensure that domestic stock markets have a sufficiently large
number of stocks available for investment and are adequately diversified, thus allowing for much variation in firm-level carbon
intensity in the home market. The holder countries included are Austria, Belgium, Finland, France, Germany, Greece, Italy, the
Netherlands, Portugal and Spain (to which we refer as EMU). We group the data by distinguishing the following investor sectors:
banks, investment funds, insurance companies, pension funds, other financial intermediaries, governments, non-financial firms
and households. For some analyses, including the differences-in-differences analyses, we focus on institutional investors defined
as investment funds, insurance companies, pension funds and other financial intermediaries. Non-institutional investors include
households, governments, non-financial firms and banks.

We match the stock holdings with firm-level data of 11,901 firms from Refinitiv when all relevant variables are available. Our
main variable of interest relates to carbon emissions of firms. Refinitiv provides yearly carbon emission levels which are in line
with Greenhouse Gas Protocol, Kyoto Protocol or EU Trading Scheme. This carbon data includes direct and indirect equivalents
of emissions: Scope 1 and Scope 2.° We control for standard firm-level characteristics, similar to Bolton and Kacperczyk (2021)
and Bolton and Kacperczyk (2023). We obtain two digit NACE industry classifications from the ECB Centralised Securities Database
(CSDB) and distinguish between 15 different industry categories. Table A.1 provides details on all variables used in this study. After
merging this gives 3,776,406 investor-time observations in the final sample. The total holdings at the end of the sample period
(2021-Q4) are 3.1 trillion euro, which cover 90.4 percent of the holdings in the initial sample.*

2 The SHS have been collected since the start of 2014 under a mandatory reporting framework: Regulation (EU) No 1011/2012 (ECB/2012/24). Boermans
(2022) shows that this dataset is by now widely used.

3 We include both self-reported and estimated carbon emissions. In addition, we winsorize outliers at one percent on the upper tail and ipolate yearly data
back and forward up to one year. See Bajic et al. (2023) and Swinkels and Markwat (2023) for challenges with carbon data. Ours were retrieved on 20 October
2022.

4 The most restrictive factor matching the holdings data with our other variables is carbon data. In addition, we perform several cleaning steps to reach our
final sample. We drop holdings in major financial centers and offshore destinations. We exclude penny stocks, positions in individual stocks of less than EUR
1000, direct investment positions where the investor holds more than ten percent of the firm, and investor sectors at country level with fewer than EUR 50
million invested in stocks at a given period. Except for households, we exclude third-party holdings reporting by custodians for different holder sectors across
holder countries because of possible custodian bias, which would create double counting.
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2.2. Measurement

Carbon footprint. We measure the carbon footprint associated with the stock portfolio of each investor i, where an investor is the
unique combination of a holder country and a holder sector. In our main analyses we divide the CO, emissions of the firm by sales
to obtain the relative carbon intensity of a firm in terms of pollution in tonnes per unit of output. We then calculate a portfolio
value-weighted average of the output-adjusted CO, emissions to reflect the size of the stock positions of each investor. Specifically,
the carbon footprint, CF P, ,, of each investor i equals the portfolio-weighted average of the ratio of CO, emissions in tonnes to sales
at time 7. Summation over all the stocks held in the portfolio by investment positions gives the investor’s carbon footprint, CF P,
in line with Andersson et al. (2016) and Boermans and Galema (2019), which we further breakdown in two components related to
domestic and foreign portfolios:

N D N
CFP,»J = Zwi,j,rxxj,x = Zw,-,jvtxxjy,+ Z Wiy X Xj, (D)
j=1 j=1 Jj=D+1
f )
CFplome CF I,I{Inre,gn

where w; ; , indicates the quarterly adjusted portfolio weight of a value-weighted portfolio for N firms j and x;, is defined as carbon
emissions divided by sales. So CFP,, captures the weighted average of how many units of CO, are emitted per unit of sales for
each euro invested in stocks by investor i at time ¢.° Total CF P is calculated over N firms, and can be split into CFP”””“ which is
calculated for the D firms that are domestic and CFPf oreign caleulated for the N — D firms that are foreign. Likewise, as benchmark
we compute CF P for the value-weighted global market benchmark portfolio, which for each investor i can be split into H domestic
firms and M — H foreign firms:

M H
1d
BCFP =% v, xx;, = Y hy; XX+ Z Fija XX @)
j=1 Jj=1 Jj=H+1
BCF phome BCFPiftareign

where v;, is the quarterly updated weight in the global market portfolio. The global market benchmark, BCF Pwortd s split into
BCF P"‘”"e and BCF Pf oreig" " depending on the home country of investor i. The portfolio weights in domestic and foreign firms are
1nd1cated by A, ;, and f, j.1» TEspectively.®
Home bias. We calculate home bias as the differential between the home weight, the portfolio weight of an investor in its home
country, and the home country market capitalization weight in the global market portfolio. The global market portfolio is calculated
based on the stocks included in our sample. So home bias is defined as:
TNA;z;)me MVi’i;ome

Home bias;, = —— — 3
‘T TNa, MYV,

where for investor i at time ¢, TN Aff;""e indicates the total portfolio value of stock investments in the home country and TN A;,

indicates total portfolio value, both in euros. For our universe of stocks, M Vi,’;”me indicates the total market value of home stocks,

associated with the home country of investor i, and MV, indicates the value of all stocks in the global market benchmark portfolio,

both in euros. A positive (negative) home bias shows that an investor is overweighted (underweighted) in the home market portfolio

compared to the global market portfolio.” Analogously to our home bias measure, we define carbon-based home bias as the fraction

of the portfolio’s carbon footprint that is domestic relative to the same fraction computed for the investor’s global market portfolio:
CFphome  BCF phome

Carbon-based home bias;, = CFI" - BCFP';"’”" 4)
it ,

So our Carbon-based home bias measure captures both home bias and the extent to which investors are biased towards more
carbon-intensive assets in domestic markets.

Carbon home bias. On average, investors have considerable home bias, so to better isolate domestic carbon biases from home bias
we derive a measure we call “carbon home bias”. This measure adjusts the benchmark used in Egs. (2) and (4) by using weights
that reflect investors’ home bias instead of market weights, thereby keeping home bias constant. As such, it is able to capture the
tendency of investors to disproportionately allocate investments towards domestic carbon-intensive assets, irrespective of their home

5 In robustness checks we define x;, as carbon emissions not scaled by sales in line with Bolton and Kacperczyk (2021) and Bolton and Kacperczyk (2023).

6 There are in total M firms, where an investor’s global portfolio consists of N < M firm holdings. For an investor there are in total H domestic firms,
where the investor’s domestic portfolio consists of D < H domestic firm holdings.

7 There is a wide range of home bias measures in the literature, see e.g. Cooper et al. (2013) for an overview. We argue that our measure is most suitable
because we do not have extreme cases where the domestic market has a very large or very small share of the value of all stocks in the global market portfolio.
In addition, in all countries considered, the fraction of the total portfolio value of stock investments in the home country dominates the share of the domestic
stocks value in the global market portfolio.
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bias. Specifically, we define the adjusted CF P global benchmark portfolio as:

M
Adj.BCFPY = Zh,,,x;cj,+ DAL (5)
j=H+1

Adj.BCFPlome  Aqj CFploreisn

where 7; i =My X i, and fi ji = ®iy X fi ;- That is we scale the benchmark weights in the home and foreign subportfolios such

that they reflect the home bias of investor i at time ¢. A typical investor with (positive) home bias has n > 1 and ¢ < 1. Specifically,
<TNAfT;‘m"/TNAi<r>

the fraction investor i 1nvests in the domestic market at time #: Z hij;, =TN Aff;””e /TN A;,. The foreign weights are scaled with

_ I=(TNAM™ TN A; )
bis = W
These adJustrnents result in our preferred carbon home bias measure, which nets out home bias:
CFPlome  Adj.BCF phome

Carbon home bias;, = CFl;‘ - - u’w)rld 6)
Adj.BCFP!

we define 7;, = which implies that the sum of weights (h;, ;) in the adjusted benchmark portfolio exactly equals

such that the weights in the adjusted global market portfolio still sum to one: Zle VRt Z,Ai o Jija =1

So carbon home bias of investor i at time ¢ is measured as the fraction of the portfolio’s carbon footprint that is domestic relative
to what that fraction would be for a market portfolio that is proportionally adjusted to have the same fraction invested at home as
investor i at time . It is home bias neutral, because the adjusted benchmark portfolio (Adj.BC FP'“”M ) has exactly the same home
bias as investor i at time ¢. Carbon home bias increases when investors, compared to a market benchmark with the same home bias,
tilt towards carbon-intensive domestic firms and tilt away from carbon-intensive foreign firms.

3. Results

In this results section, Section 3.1 presents descriptives on home bias of euro area investors and the carbon footprints of their
portfolios. Next we more formally analyze the relationship between portfolio carbon footprint and (carbon) home bias of investors at
both the portfolio level (Section 3.2) and the stock level (Section 3.3). Using the introduction of the French Energy Law on investors’
carbon disclosure, Article 173, we test whether this regulatory change has a differential impact on the ownership of carbon-intensive
assets from the home country in Section 3.4. In Section 3.5 we test whether institutional ownership in the home country affects
carbon emissions, also in the context of Article 173. In Section 3.6 we assess whether French institutional investors achieve excess
returns by investing in domestic carbon-intensive stocks. Finally, we assess whether there are differences in carbon premia between
euro area investors’ domestic and foreign stock holdings in Section 3.7.

3.1. Descriptives

Fig. 1 shows how carbon footprint and (carbon) home bias evolve over time. In the top graph of Fig. 1 we average over investors
(i.e. holder countries and holder sectors) to present a bar graph with the average carbon footprint per quarter. In the beginning of
the sample period the average carbon footprint fluctuates between 250 and 300, but as of 2019 the average C F P sharply declines
towards 150 by the end of 2021. The bottom graph shows average carbon home bias, carbon-based home bias and home bias.
European investors display considerable bias towards carbon-intensive domestic stocks with 45% to 50% of the portfolio carbon
footprint emanating from home market stocks. Carbon-based home bias is consistently higher than home bias, and the size of carbon
home bias is comparable to the difference between carbon-based home bias and home bias.® Overall, the graphs show a positive
carbon home bias, with domestic carbon footprint somewhat decreasing as a share of the total portfolio over time.

Our (carbon) home bias measures use a world portfolio as benchmark, but this could overstate domestic carbon bias for instance
due to valuation effects or due to some investors having a more limited investment mandate. For robustness, in Fig. B.2 we recreate
Fig. 1 for equally weighted portfolios (top graph)’ and for a smaller investment universe of EU and US stocks from the MSCI World
index (bottom graph). These graphs both show a bias towards carbon-intensive domestics stocks like the one observed in Fig. 1,
although it is smaller in size.

Table 1 presents descriptives on the variation in home bias, carbon-based home bias and carbon home bias, where we average
each variable for holder countries over the different holder sectors and time periods. Panel A describes the extent of home bias. %
In world market is equal to a country’s total stock market capitalization as percentage of total world market capitalization, which is
quite small for most countries except France (4%) and Germany (4%). The column EMU shows that European countries together
comprise about 11% of the global market portfolio. % Invested at home indicates the average percentage of the portfolio of investor
sectors that is invested in the domestic stock market, which is around 46% for our total EMU sample. Finally, % Home bias reflects
the difference between % Invested at home and % In world market.

8 In Fig. B.1 we decompose carbon home bias into its two components, CFP"" /CFP and Adj.BCF P"" /Adj.BCF P4 which shows that they are both
declining over time with the latter declining somewhat more as of 2020Q1, increasing carbon home bias.

9 Note that we refrain from calculating carbon home bias for equally weighted portfolios, because scaling equally weighted benchmarks such that they have
the same percentage invested domestically might result in unrealistic benchmark weights for small stocks.
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Fig. 1. Carbon footprint and (carbon) home bias.

This figure presents graphs based on the holder-country-holder-sector portfolio sample. The top figure shows carbon footprint (CFP): The portfolio-weighted
average of carbon emissions divided by sales averaged each quarter, sometimes referred to as the ‘weighted average carbon intensity’ (W ACIT) (ECB, 2024).
The bottom figure shows Carbon home bias, which is the percentage of the portfolio’s carbon footprint that is domestic minus the same fraction computed for
a global benchmark portfolio with the same percentage invested at home as each investor, Carbon-based home bias, which is the percentage of the portfolio’s
carbon footprint that is domestic minus the same fraction computed for an (unadjusted) global benchmark portfolio and Home bias, which is the percentage
invested in domestic stocks minus the percentage of the global benchmark portfolio that is composed of domestic stocks. These measures are calculated for each
holder-country-holder-sector-quarter portfolio and subsequently averaged each quarter to create the bottom graph. The y-axis of the bottom graph contains a
break, as indicated by the double slash.

Table 1 Panel B describes the percentage of carbon (footprint) across holder countries. % Carbon in world is calculated as carbon
emissions associated with a holder country as a percentage of worldwide carbon emissions, which shows that most countries stock
market carbon emissions are only a small percentage of carbon emissions in world markets. Next, % Carbon home and % CFP home
indicate respectively carbon and carbon footprint from domestic investments as percentage of their respective portfolio totals. In
most countries these portfolio measures of carbon home bias are fairly close to each other and show sizable variation across holder
countries. Comparing Panel B with Panel A shows that countries with relatively high (low) home bias also tend to have relatively
high (low) % CFP home.

Table 1 Panel C provides summary statistics for our carbon-based home bias measure and our preferred carbon home bias
measure. Due to the relatively small size of countries’ stock markets in the world market portfolio, carbon-based home bias is very
close to % CFP home and also appears to be correlated with home bias. By contrast, carbon home bias appears to be uncorrelated
with home bias, which is partly by construction.'” Carbon home bias is on average 5%, which is of the same order of magnitude as
the average difference between carbon-based home bias and home bias. Carbon home bias is statistically significantly larger than
zero in the EMU as a whole and in all individual countries except Austria and Portugal.

10 Fig. B.3 confirms that carbon-based home bias is highly correlated with home bias (p = 0.86), whereas carbon home bias is practically uncorrelated with
home bias (p = —0.03). This indicates that our carbon home bias measure successfully nets out the home bias variation from our carbon-based home bias measure.
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Table 1
Descriptive statistics portfolio (carbon) home bias and carbon footprint.
AT BE DE ES FI FR GR IT NL PT EMU

Panel A: Home bias
% In world market 0% 1% 4% 1% 0% 4% 0% 1% 2% 0% 11%
% Invested at home 47% 30% 51% 43% 48% 52% 81% 39% 20% 52% 46%
% Home bias 47% 30% 47% 41% 48% 48% 81% 38% 18% 52% 45%
Panel B: Carbon (footprint)
% Carbon in world 0% 0% 5% 1% 0% 3% 0% 2% 0% 0% 11%
% Carbon home 29% 12% 51% 35% 41% 55% 72% 47% 5% 50% 40%
% CFP home 46% 26% 53% 45% 57% 50% 96% 46% 9% 66% 50%
Panel C: Carbon home bias
% Carbon-based home bias 45% 26% 51% 43% 56% 48% 96% 45% 8% 65% 49%
% Carbon home bias (CHB) -1% 7% 11% 4% 7% 10% 9% 5% 1% —2% 5%
P-val.: CHB > 0 0.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.99 0.00
Panel D: CFP decomposition
Portfolio CFP total 240 158 227 216 185 192 735 217 178 295 257
Portfolio CFP home 152 45 143 105 120 94 715 99 11 233 166
Portfolio CF P foreign 88 113 84 110 64 98 20 118 167 62 91

This table documents for each holder country the average (carbon) home bias for different portfolios as used the regression Table 3. The columns refer to the
holder countries: Austria (AT), Belgium (BE), Germany (DE), Spain (ES), Finland, (FI), France (FR), Greece (GR), Italy (IT), the Netherlands (NL) and Portugal
(PT). The final column (EMU) presents the total mean for all ten holder countries. Panel A analyses the role of the domestic stocks and home investments.
Specifically, it shows % In world market, which is the mean total ‘domestic’ market value of stocks from a particular holder country as a percentage of the
total market value of world stocks in our sample. % Invested at home indicates the market value of holdings from a particular holder country as a share of the
market value of all stocks from that particular holder country. % Home bias as defined in Eq. (3) indicates the average home bias per holder country. Panel
B documents percentages of carbon in portfolios, where % Carbon in world is the total carbon emissions (Scope 1+2) from a particular holder country’s stock
market as a percentage of the total carbon emissions of world stocks in our sample. % Carbon home indicates carbon emissions from investments in the home
country as a percentage of total portfolio carbon emissions, averaged per holder country. % CFP home, indicates the carbon footprint (CF P) from investments
in the home country as a percentage of total carbon footprint, averaged per holder country. Carbon footprint is the portfolio weighted average of tonnes of CO,
per millions euros of sales. Panel C presents Carbon-based home bias and Carbon home bias as defined in respectively Egs. (4) and (6). It also provides a p-value
for a one-sided t-test to test if Carbon home bias is larger than zero. Panel D provides a decomposition of the holder country’s average total portfolio carbon
footprint in terms of the carbon footprint of domestic (home) and foreign subportfolios.

Table 1 Panel D presents the average total carbon footprint and displays different sub-components that add up to Portfolio CFP
total. Carbon footprints vary substantially across holder countries, ranging from 158 in Belgium to 735 in Greece. We split up total
carbon footprint in a part that represents stocks from the domestic market (Portfolio CFP home) and a part that represents stocks
from abroad (Portfolio CFP foreign).!' On average (Column EMU) domestic carbon footprint is larger than foreign carbon footprint.
Combined these summary statistics show carbon home bias is significant and varies across holder countries.

3.2. Portfolio carbon footprint analyses

Next we provide additional evidence for carbon home bias by analyzing the relationship between (carbon) home bias and
investors’ portfolio carbon footprints. Specifically, we relate the carbon footprint (CF P) of investor i’s stock portfolio at time ¢,
where investor i is defined as a unique holder sector by holder country combination, to (carbon) home bias of the investor by
estimating:

log(CF P);, = By + By Carbon home bias, , + f, Home bias;, + f, Controls; , +€;, )

where Home bias indicates the fraction investor i invests at home at time ¢t compared to the market value of the home portfolio as
a fraction of the world portfolio. Carbon home bias as defined in Eq. (6) is the fraction of the portfolio’s carbon footprint that is
domestic relative to the same fraction computed for the investor’s global benchmark portfolio, where this benchmark is adjusted
such that it has the same fraction invested at home as investor i at time ¢. We include investor (i.e. holder country x holder sector)
fixed effects and time fixed effects in our most stringent specifications, as well as several control variables indicated with Controls; ,.
Standard errors are clustered at the investor level throughout.

When analyzing the role of (carbon) home bias on the investor’s carbon footprint, possibly, these measures might capture some
form of industry bias (both at home and abroad). Schumacher (2017) finds evidence that investors specialize at home and abroad
in similar industries. In addition, because carbon emissions are largely driven by industry, we control for Industry bias global, which
is calculated following Choi et al. (2017). We also include Active share (Cremers and Petajisto, 2009) to control for the fact that
investors in holder countries with more carbon-intensive stocks markets might choose to deviate from the market portfolio to hedge

11 Note that %CFP home is not exactly equal to Portfolio CFP home divided by Portfolio CFP total, because in Panel B we first compute this ratio, before we
average across holder sectors and quarters.
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Table 2
Summary statistics.
Mean SD plo po0 N

Panel A: Portfolio variables
CFP 256.83 247.08 103.48 454.80 2,376
log(CFP) 5.29 0.69 4.64 6.12 2,376
Carbon home bias 0.05 0.15 —-0.09 0.21 2,375
Home bias 0.45 0.27 0.10 0.82 2,376
Industry bias global 0.27 0.15 0.10 0.49 2,376
Active share 0.51 0.08 0.40 0.62 2,376
log(CF P home benchmark) 5.36 0.70 4.35 6.33 2,376
log(CF P world benchmark) 5.50 0.18 5.16 5.67 2,376
Total holdings (bln) 31.37 69.80 0.33 80.90 2,376
log(Holdings) 22.51 2.05 19.61 25.12 2,376
B/M 0.63 0.25 0.42 0.92 2,376
ROE 10.63 4.37 5.22 15.81 2,376
Leverage 0.23 0.05 0.17 0.29 2,376
Invest/A 0.03 0.01 0.02 0.04 2,376
log(PPE) 13.24 1.73 11.00 15.06 2,376
Excess returns 1.87 8.16 -7.15 11.29 2,376
log(CF P constant) 5.33 0.68 4.72 6.21 2,376
log(CF P home) 5.23 1.03 4.00 6.48 2,375
log(CF P foreign) 4.98 0.55 4.40 5.57 2,372
log(Carbon) 15.30 0.69 14.38 16.02 2,376
log(Carbon home) 14.76 1.33 13.20 16.26 2,376
log(Carbon foreign) 15.33 0.68 14.58 16.01 2,372
Panel B: Ownership analyses
log(Hold) 12.93 2.92 9.02 16.80 3,776,406
Ownership (mln EUR) 17.16 140.31 0.01 19.77 3,776,406
log(Carbon/sales) 3.63 2.05 1.27 6.50 3,776,406
log(Carbon/sales) (before Paris) 4.01 1.92 1.79 6.72 3,332,234
Home 0.03 0.17 0.00 0.00 3,776,406
log(Carbon) 11.55 2.83 7.94 15.34 3,776,406
log(Carbon) (before Paris) 11.82 2.70 8.37 15.52 3,345,240
log(Sales) 7.92 1.91 5.51 10.34 3,776,406
Dirty industry dummy 0.11 0.31 0.00 1.00 3,776,406
log(MV) 22.16 1.69 19.96 24.33 3,776,406
log(Firm size) 15.66 2.01 13.14 18.24 3,776,406
Inverse of price 0.26 1.09 0.01 0.48 3,776,406
Momentum 0.01 0.03 —0.02 0.05 3,776,406
B/M 0.71 0.74 0.12 1.44 3,776,406
Beta 0.86 0.72 0.02 1.76 3,776,406
Volatility 0.09 0.06 0.05 0.16 3,776,406
Volume 0.04 0.06 0.00 0.16 3,776,406
No foreign sales 0.27 0.45 0.00 1.00 3,470,175
Log(Domestic employees) 6.66 2.60 2.89 9.75 1,413,636
Domestic employee ratio 0.37 0.37 0.00 1.00 1,299,850
No foreign institutional owners 0.72 0.45 0.00 1.00 3,706,169
Critical sector dummy 0.18 0.39 0.00 1.00 3,776,406
Panel C: Ownership: French IO Differences in Differences
log(Hold) 13.99 2.74 10.27 17.47 1,670,193
Ownership (mln EUR) 25.23 161.39 0.03 38.65 1,670,193
POST 0.78 0.41 0.00 1.00 1,670,193
FRO 0.16 0.36 0.00 1.00 1,670,193
High carbon 0.52 0.50 0.00 1.00 1,670,193
Home 0.03 0.17 0.00 0.00 1,670,193

Panel D: Carbon (disclosure) and French Article 173

Log(CO,) 12.22 2.63 8.99 15.76 29,034
Disclosure 0.43 0.49 0.00 1.00 50,602
High French IO 0.69 0.46 0.00 1.00 29,034
POST 0.69 0.46 0.00 1.00 29,034
FR 0.03 0.18 0.00 0.00 29,034
log(Firm size) 15.77 1.74 13.74 18.07 29,034
B/M 0.80 0.79 0.18 1.61 29,034
ROE 10.77 17.25 -3.04 26.35 29,034
Leverage 0.26 0.17 0.03 0.49 29,034
Invest/A 0.05 0.04 0.00 0.10 29,034

(continued on next page)
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Table 2 (continued).

log(PPE) 13.91 1.95 11.39 16.31 29,034
Delta French 10 -0.05 0.83 -0.47 0.31 28,967
Disclosure 2015 0.64 0.48 0.00 1.00 29,034

Panel E: Stock return analyses

Excess returns 3.34 23.17 -19.40 26.16 224,164
log(Carbon) 10.96 2.85 7.33 14.77 224,164
log(Sales) 7.22 1.91 4.81 9.63 224,164
log(Firm size) 14.98 1.97 12.52 17.52 224,164
B/M 0.78 0.79 0.15 1.58 224,164
Leverage 0.25 0.18 0.01 0.50 224,164
Momentum 0.01 0.03 -0.02 0.05 224,164
Invest/A 0.04 0.04 0.00 0.09 224,164
log(PPE) 12.92 2.35 9.83 15.80 224,164
Beta 0.77 0.76 -0.10 1.73 224,164
Volatility 0.12 4.84 0.05 0.17 224,164
ROE 8.16 21.52 -9.43 27.25 224,164

This table reports summary statistics. Table A.1 provides variable definitions.

climate risks (Andersson et al., 2016). We include the natural logarithm of total holdings in euros (log(Holdings)) to control for
investor size.

Next to portfolio characteristics we include a set of standard firm controls (Bolton and Kacperczyk, 2021, 2023), including
log(Firm size), B/M, ROE, Invest/A, Leverage and log(PPE) of which we take a value-weighted portfolio average. Except for the
natural logarithm of PPE, all firm controls are winsorized at 2.5% before taking their portfolio-weighted average. In selected
specifications, we include the natural logarithm of CFP home benchmark and CFP world benchmark, which are value-weighted
benchmarks computed analogously to log(C F P). We expect their main effects to be partially subsumed by the included fixed effects,
but we also interact these variables with home bias to test whether the effect of home bias on CF P is driven by home markets being
either “cleaner” or “dirtier” than world markets as measured by carbon intensity. Panel A of Table 2 provides summary statistics
and Table A.1 provides variable definitions.

Table 3 presents the results. Panel A presents our main results, where we investigate both the effect of carbon home bias and
home bias on portfolio carbon footprint. In Column (1) we only include carbon home bias, which is significantly positively correlated
with log(C F P): An increase in carbon home bias of 10 percentage points is associated with a 16.6% increase in C F P. In Column (2)
we include home bias, which is also significantly positively correlated with log(CF P) at the 1% level of significance. The effect of
carbon home bias remains positive and statistically significant at the 1% level of significance. In Column (3) we further add portfolio
characteristics that may affect CF P, including Industry bias, Active share and log(Holdings). Industry bias is negatively related to
portfolio CF P, which suggests that given (carbon) home bias, if investors have a bias towards certain industries, it is towards less
carbon-intensive ones. Active share is negatively related to portfolio CF P, suggesting that investors who deviate more from the
world market portfolio have a lower carbon footprint. log(Holdings) is insignificant. In Column (4) we add firm-level characteristics
for which we calculate a value-weighted average to aggregate them to the portfolio level and in Column (5) we also add holder
country x holder sector fixed effects to estimate a within-investor across time effect. Comparing Column (5) with Column (4), the
effect of home bias and carbon home bias is considerably smaller and carbon home bias is only significant at the 10% level in
Column (5). This suggests that a substantial part of the effect of carbon home bias and home bias on portfolio carbon footprint
is explained by (unobserved) investor heterogeneity that is constant over time. Consistent with firm-level evidence (Bolton and
Kacperczyk, 2023), from the positive sign on log(PPE) in Column (5) it is mostly portfolios that have more capital-intensive firms
that have higher CF P.

In addition to carbon home bias, also home bias is strongly positively correlated with portfolio CFP. To further evaluate the
effect of home bias, we analyze it separately and assess to what extent its effect differs depending on the carbon intensity of domestic
stock markets. Panel B of Table 3 presents the results. As a baseline, Column (1) only includes home bias together with time and
holder country x holder sector fixed effects, highlighting a significant association between home bias and CF P. In Column (2) we
also add a full set of control variables, omitting their coefficients for the sake of brevity. The effect of home bias remains positive
and significant at the 1% level in both specifications.

Next, in Columns (3) to (4) of Table 3 we test to what extent the main effect of home bias is driven by holder countries with
relatively carbon-intensive stock markets as a potential explanation for the cross-sectional variation among investor countries. In
principle, investors that are home-biased could still choose to divest from carbon-intensive firms even if their home stock market
is relatively carbon-intensive. Therefore, in Column (3) we include /og(CFP home benchmark) and log(CFP world benchmark) which
are the CF Ps calculated for the domestic market portfolios and global market portfolio, respectively. Controlling for these carbon
intensity benchmarks does not change the positive association between home bias and CF P. In Column (4) we interact home bias
with CFP of the home benchmark. This interaction is positive and significant, whereas the main effect of home bias becomes
negative and insignificant. This confirms our findings from Table 1 that investors’ CFP closely follows the domestic benchmark
CF P, which implies that holder countries with higher home bias will have higher portfolio C F P conditional on the carbon intensity
at home. In Column (5) we include the interaction of home bias with the CF P of the global market portfolio to control for the
effect being driven by variation in (global) CF P over time. Results show that the interaction between home bias and log(CFP home
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benchmark) remains positive and significant and the main effect of home bias remains insignificant. This suggests that the effect of
home bias is driven by variation in carbon intensity across domestic stock markets.

Summarizing Table 3, Panel A shows that carbon home bias has a positive effect on portfolio CF P in addition to the positive
effect of home bias. Panel B shows that the effect of home bias on portfolio carbon footprint is stronger in countries with “dirtier”
domestic stock markets.

As a robustness check we take the portfolio-weighted average of Carbon as a dependent variable (instead of Carbon/Sales) and
we separately include the natural logarithm of Sales as a control variable. We also recalculate Carbon home bias on the basis of
absolute carbon emissions instead of carbon intensities. Results are reported in Table B.1 and are qualitatively very similar to the
results presented in Table 3. This suggests that both investors’ absolute carbon emissions and carbon intensities are positively related
to carbon home bias and home bias.

3.3. Stock ownership analyses

The previous results suggest carbon-intensive stocks are held more by domestic investors. Next, we move from the portfolio level
to the investor’s holdings in individual stocks. We construct a stock-investor panel dataset to test to what extent stocks with similar
carbon emission levels and observable characteristics have different ownership. Our stock level regression specification is:

log(Own); s, = Py + py Home dummy; ., + p, log(Carbon/sales),
+ Py Home dummy; ;, X log(Carbon/sales),, (€)]

+ B Controls , + ¢,

where the dependent variable log(Own), ;, is defined as the aggregate ownership of investor i in stock s at time ¢ and investor i is
the combination of holder country and holder sector. Home is an indicator variable equal to one when the country of investor i is
equal to the statutory country associated with stock s and zero otherwise. Control variables are similar to those commonly used in
ownership studies (Bolton and Kacperczyk, 2021, 2023; Hong and Kacperczyk, 2009) and include log(MV), log(Firm size), Inverse
of price, Momentum, B/ M, Beta, Volatility and Volume. All variables are described in Table A.1. All specifications include holder
country fixed effects, holder sector fixed effects and industry-time fixed effects. Standard errors are clustered at the investor-stock
level.

Table 4 presents the results. Column (1) only includes main effects, controls and fixed effects. As expected, the dummy indicating
whether a stock’s country equals the investor country (Home) is positive and significant as well as large: home stocks on average
have domestic ownership that is more than three times higher than that of stocks that are not from the domestic market, a finding in
line with empirical studies on home bias (Coeurdacier and Rey, 2013; Cooper et al., 2013; De Santis and Gérard, 2009; Jagannathan
et al., 2022; Schumacher, 2017). Interestingly, consistent with previous literature (Bolton and Kacperczyk, 2023), carbon intensity
(log(Carbon/sales)) is negatively associated with ownership. The effect size is small: a ten percent increase in (log(Carbon/sales)) is
only associated with a 0.46 percentage decrease in ownership.

In Table 4 Column (2) we add the interaction of Home and log(Carbon/sales). This interaction is positive and significant: when a
stock is from the home market a ten percentage increase in Carbon/sales is associated with a 0.46 percentage increase in ownership.
The main effect of log(Carbon/sales) remains negative and statistically significant. For stocks not from the home market a ten
percentage increase in Carbon/sales is associated with a 0.5 percentage decrease in ownership. Possibly our effect could be partially
driven by variation in firm revenue, so in Column (3) we add log(Carbon) instead of Carbon/sales and control for log(Sales), a
decomposition of sales and carbon emissions in relationship to ownership similar to Atta-Darkua et al. (2023). Here we find that
the effect of absolute carbon is also negative and similar in size to the effect of Carbon/sales. In Column (4) we add the interactions
between Home and log(Sales) and Home and log(Carbon), which are similar to the results reported in Column (2): carbon emissions
are positively related to ownership of domestic stocks, while they are negatively related to ownership of foreign stocks.

As an alternative measure of carbon risk, we define a dummy variable equal to one when a stock belongs to one of the top-3
industries with the highest Scope 1 and 2 emissions and zero otherwise: Mining and Quarrying, Petrochemical manufacturing, and
Electricity, gas, steam (see Alessi and Battiston, 2022; Mésonnier and Nguyen, 2021, for similar approaches). While such a proxy
does not allow for much firm-level variation, one benefit of using NACE-2 classifications is that we can apply this measure to the
full portfolio holdings data, doubling the number of observations and more than tripling the number of firms from 9995 to 38,737.

In Table 4 Columns (5) and (6), instead of carbon intensity we introduce this variable, Dirty industry dummy and interact it with
Home. Note that the main effect of the Dirty industry dummy is subsumed by the Industry x time fixed effects. Consistent with our
results on carbon and carbon intensity, the interaction effect is positive and significant at the 1% level: Stock ownership in dirty
industries is about 40 percent higher for domestic stocks than for foreign stocks, both when applying a broader sample in Column
(5) and a similar sample as for our carbon analysis in Column (6) that includes a full set of firm controls. So ownership bias towards
dirty industries in the home market is substantial.

Finally, in Table 4 Columns (7) and (8) we consider a sample split of institutional owners (IO, Column 7) and all other
investors (non-I0, Column 8). Arguably, institutional investors could be more sophisticated and therefore less prone to biases. On
the other hand, institutional investors may have better information about domestic firms and easier access to their management.
The coefficients on the interaction between Home and Carbon/sales are both positive and very similar in size, but the coefficient is
only statistically significant for the subsample of institutional investors.

We consider two additional robustness checks. First, the results in Table 4 could be driven by valuation effects, even though we
control for stock price revaluations with the log(MV) variable. Therefore, we redo all analyses in Table 4 for the extensive margin.
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Table 3
Portfolio carbon footprint and (carbon) home bias (portfolio regressions).
@™ 2) 3) “@ 5)
Panel A: Carbon home bias
Carbon home bias 1.663*** 1.708** 1.817*+ 1.408*** 0.493*
[0.479] [0.564] [0.503] [0.310] [0.282]
Home bias 0.741* 1.533*** 1.271% 0.942%*
[0.230] [0.267] [0.206] [0.233]
Industry bias global —1.483*** —2.323"* —2.121%*
[0.466] [0.370] [0.362]
Active share —2.749%* —1.500"** -0.931
[0.480] [0.444] [0.599]
log(Holdings) —-0.037 —-0.033 0.021
[0.029] [0.023] [0.057]
log(Firm size) —-0.069 —0.238*
[0.090] [0.063]
B/M 0.866*** 0.304*
[0.187] [0.167]
ROE —0.006 —0.000
[0.013] [0.009]
Leverage 2.120 —2.112%*
[1.535] [0.747]
Invest/A 22.683*** —-0.045
[5.780] [2.991]
Log(PPE) 0.003 0.156***
[0.046] [0.027]
Observations 2375 2375 2375 2375 2375
Adjusted R? 0.185 0.272 0.418 0.608 0.850
Time FE Yes Yes Yes Yes Yes
Holder country x Sector FE No No No No Yes
Panel B: Home bias
Home bias 0.668*** 0.869*** 0.935** -1.091 —0.095
[0.246] [0.232] [0.237] [0.825] [1.736]
log(C F P home benchmark) 0.174** 0.006 -0.014
[0.053] [0.073] [0.068]
log(CF P world benchmark) 0.938 0.894* 0.993**
[0.161] [0.163] [0.208]
Home bias x 0.372* 0.422%*
log(CF P home benchmark) [0.155] [0.146]
Home bias x —-0.230
log(CF P benchmark) [0.302]
Observations 2376 2376 2376 2376 2376
Adjusted R* 0.270 0.478 0.490 0.499 0.500
Time FE Yes Yes Yes Yes Yes
Holder country x Sector FE Yes Yes Yes Yes Yes
Controls No Yes Yes Yes Yes

This table reports the results of estimating Eq. (7) where the dependent variable is the natural logarithm of portfolio carbon footprint (CF P). Panel A reports
estimations for carbon home bias. Panel B reports estimations for home bias, also interacted with CFP benchmarks. Columns (2) to (5) in Panel B , have the
same controls as Columns (2) to (5) in Panel A, but they are not reported for the sake of brevity. Table A.1 provides variable definitions. Standard errors are
clustered at the holder country x holder sector (i.e. investor) level and are reported in parentheses and ***, **, * correspond to the 1%, 5%, and 10% level of
significance.
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Table 4
Stock ownership and carbon home bias (stock level regressions).
@ (2 3 “ (5) 6) @) 8
10 non-I10
Home 3.710%* 3.573"* 3.709** 3.928** 3.179%* 3.659*** 3.232% 3.993**
[0.037] [0.069] [0.037] [0.158] [0.023] [0.037] [0.082] [0.116]
log(Carbon/sales) —0.046"* —0.047** —0.053*** —0.044**
[0.003] [0.003] [0.004] [0.004]
Home x 0.040"* 0.048** 0.049
log(Carbon/sales) [0.018] [0.021] [0.030]
log(Carbon) —0.045*" —0.046**
[0.003] [0.003]
log(Sales) 0.086"** 0.088***
[0.006] [0.006]
Home x 0.041**
log(Carbon) [0.018]
Home x —0.087**
log(Sales) [0.026]
Home x 0.402** 0.388"**
Dirty industry [0.115] [0.141]
log(MV) 0.727*** 0.727*** 0.723*** 0.724** 0.675** 0.723*** 0.849*** 0.645"**
[0.006] [0.006] [0.006] [0.006] [0.002] [0.006] [0.009] [0.009]
log(Firm size) 0.088*** 0.089*** 0.054*** 0.054*** 0.080"** 0.073*** 0.102**
[0.005] [0.005] [0.007] [0.007] [0.005] [0.007] [0.007]
Inverse of price —0.048"* —0.048*** —0.048*** —0.047*** —0.052*** —0.072*** —0.030%**
[0.004] [0.004] [0.004] [0.004] [0.004] [0.006] [0.006]
Momentum 0.071 0.069 0.083 0.079 0.188** 1.167** —0.854***
[0.078] [0.078] [0.078] [0.078] [0.077] [0.109] [0.105]
B/M —0.022"* —0.022*** —-0.019** —0.019* —0.023*** 0.009 —0.040***
[0.008] [0.008] [0.008] [0.008] [0.008] [0.012] [0.012]
Beta 0.073*** 0.073*** 0.072*** 0.073*** 0.076*** 0.144*** 0.040***
[0.004] [0.004] [0.004] [0.004] [0.004] [0.006] [0.006]
Volatility 0.223*** 0.226*** 0.284** 0.300%** 0.027 —2.887*** 2.018**
[0.072] [0.072] [0.072] [0.072] [0.072] [0.101] [0.093]
Volume 0.422%** 0.420%** 0.430"** 0.402** 0.550%** —1.849** 2.641%*
[0.107] [0.107] [0.106] [0.106] [0.106] [0.134] [0.163]
Constant —5.608"* —5.604*"* —5.337%* —5.367** —3.432"* —5.818"* —8.332%* —4.087**
[0.115] [0.115] [0.120] [0.120] [0.050] [0.108] [0.159] [0.158]
Observations 3,776,406 3,776,406 3,776,406 3,776,406 6,245,873 3,863,641 1,851,685 1,924,721
Adjusted R? 0.468 0.468 0.469 0.469 0.468 0.466 0.484 0.370
Holder country FE Yes Yes Yes Yes Yes Yes Yes Yes
Holder sector FE Yes Yes Yes Yes Yes Yes Yes Yes
Industry-time FE Yes Yes Yes Yes Yes Yes Yes Yes

This table reports the results of estimating Eq. (8) where the dependent variable is the natural logarithm of euro ownership of stocks. Columns (1) to (4) and
(6) report results for the main sample with control variables, Columns (5) for the full sample, and, Columns (7) and (8) report results for the main samples of
institutional and non-institutional investors (with control variables), respectively. Home is an indicator variable equal to one when a stock is from the holder’s
home country and zero otherwise. Table A.1 provides variable definitions. All estimations include holder country, holder sector and industry x time fixed effects.
Standard errors are clustered at the holder country x holder sector x stock level and are reported in parentheses and ***, **, * correspond to the 1%, 5%, and
10% level of significance.

That is, instead of holdings as dependent variable we define a dummy equal to one when an investor invests in a stock and zero
otherwise. Table B.2 presents the results which are highly consistent with those in Table 4. Second, some investors may have a more
limited investment mandate which may not allow them to completely diversify internationally. Table B.3 re-estimates the results
for a small subsample of stocks from the MSCI World Index, only considering stocks from the European Union (EU) and the United
States (US). The findings are qualitatively similar when restricting the universe of investable stocks.

Table 4 shows that home bias is more pronounced for stocks with high carbon or high carbon intensity. Potentially there are
other characteristics for which home bias is more pronounced, which may explain the carbon home bias effect. For instance, Table 4
Column (4) indicates that home bias is stronger for stocks with lower sales. If these characteristics are also related to carbon
intensity, it would be these characteristics that are potentially driving our results. To investigate this further Table 5 considers several
alternative explanations for carbon home bias. In panel A of Table 5 we first consider the baseline, where we include potentially
omitted correlated variables interacted with each of the characteristics indicated in the column headers. In panel B we further add
the interaction Home X log(Carbon/sales) to analyze whether potentially omitted factors are driving the carbon home bias effect. All
estimations include the main effects associated with the interactions as well as full set of fixed effects and firm controls.

First, in Table 5 Column (1) and Column (2) we consider size effects, measured as (i) the natural logarithm of the book value
of assets and (ii) the market value of equity in Column (2). Panel A shows a positive and statistically significant interaction of size
with home, which suggests investors are biased towards larger stocks in the home market. However, when we add the interaction
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Table 5
Stock ownership and carbon home bias: Alternative explanations.
X-variables 1) 2) 3) 4) 5) 6) @)
log(Size) log(MV) No foreign log DomEmp No foreign CS
sales (DomEmp) ratio 10 dummy
Panel A: Baseline
Home x X 0.036** 0.042** 0.501** 0.092*** 0.822*** 0.420"** 0.543***
[0.016] [0.020] [0.091] [0.015] [0.117] [0.064] [0.091]
Observations 3,863,641 3,863,641 3,548,518 1,460,488 1,343,531 3,790,645 3,863,641
Adjusted R? 0.466 0.466 0.469 0.460 0.465 0.472 0.466
Controls + FE Yes Yes Yes Yes Yes Yes Yes

Panel B: Alternative explanations

Home x 0.042** 0.041** 0.054** 0.038** 0.059*** 0.039** 0.037**
log(Carbon/sales) [0.018] [0.018] [0.018] [0.018] [0.018] [0.018] [0.018]
Home x X 0.025 0.024 0.522*** 0.088"** 0.914*** 0.437*** 0.523***
[0.017] [0.020] [0.092] [0.015] [0.118] [0.065] [0.091]
Observations 3,776,406 3,776,406 3,470,175 1,413,636 1,299,850 3,706,169 3,776,406
Adjusted R? 0.469 0.469 0.471 0.462 0.466 0.475 0.469
Controls + FE Yes Yes Yes Yes Yes Yes Yes

This table reports the results of estimating Eq. (8) where the dependent variable is the natural logarithm of euro ownership of stocks. The columns indicate the
X-variables that are used in each respective interaction shown in the rows of the first column. Home is an indicator variable equal to one when a stock is from
the holder’s home country and zero otherwise. All estimations include holder country, holder sector and industry x time fixed effects as well as firm control
variables. log(Size) is the natural logarithm of firms’ total assets. log(M V') is the natural logarithm of stock market valuation. No foreign sales is equal to one if
a firm has no foreign sales and zero otherwise. log(DomEmp) indicates the natural logarithm of domestic employment. DomEmp ratio is domestic employment
scaled by total employment. No foreign IO is equal to one if there are no foreign block shareholders and zero otherwise. CS dummy equals one if a firm is
from a critical sector and zero otherwise. See Table A.1 for details on the variable definitions. Standard errors are clustered at the holder country x holder
sector x stock level and are reported in parentheses and *** * correspond to the 1%, 5%, and 10% level of significance.

Home X log(Carbon/sales) in Panel B, the interactions with size are no longer statistically significant whereas the interaction with
log(Carbon/sales) remains significant.

Second, we consider the extent to which firms are oriented towards the domestic market. If relatively carbon-intensive firms
would sell their products mostly in the domestic market and home bias is larger for more domestically oriented firms, this may
be driving our effect. To test this, we create a dummy variable No foreign sales, which is equal to one if a firm does not have any
sales abroad and zero if it does have revenues in foreign countries. Panel A shows a positive interaction with Home, which indicates
home bias is larger for domestically oriented firms. When we add Home X log(Carbon/sales) in Table 5 Column (3) of Panel B, the
interaction remains positive and significant, so domestic orientation does not capture the carbon home bias effect.

Third, another alternative explanation for carbon home bias is that domestic carbon divestment might produce unwanted side
effects which domestic investors would want to avoid. One example we consider is that this might create a decrease in domestic
employment. If firms are responsible for creating considerable domestic employment also tend to be more carbon-intensive, then
this may explain our carbon home bias effect. In Table 5 Column (4) we consider the interaction between Home and the natural
logarithm of domestic employment. To gauge the relative importance of domestic employment, in Column (5) we also consider the
Domestic employee ratio, which is domestic employment scaled by total employment. In Panel A the baseline effects of the interaction
between Home and the domestic employment variables are both positive and statistically significant, indicating that firms with a
high absolute and/or a high relative number of domestic employees attract more domestic investment. In Panel B we also add
Home X log(Carbon/sales), which remains positive and significant, so the carbon home bias effect does not appear to be explained
by firms’ importance in terms of domestic employment.

A final alternative explanation for carbon home bias we consider is the fact that certain firms may be of strategic importance
to countries and therefore have relatively more domestic ownership. If these strategically important firms are relatively carbon-
intensive this might capture our carbon home bias effect. First, based on ownership data from Thomson Eikon we create a variable
No foreign institutional owners, which is a dummy variable equal to one when a firm does not have any foreign institutional owners
with an ownership of at least 5%. This variable is also defined for firms outside the ten EMU holder countries in our sample of ECB
portfolio holdings data. We would expect that firms of strategic importance are more likely to lack foreign blockholders. Second, to
proxy this strategic importance more directly we define CS dummy to be equal to one when a firm belongs to one of the EU critical
sectors according to the EU Critical Entities Directive 2022/2557, and zero otherwise. Although this directive was ratified after our
sample period, we expect that EU member states recognized the national importance of these sectors also before 2022. In panel A of
Table 5, respectively Columns (7) and (8) show that both interactions of Home with No foreign IO and CS dummy are significantly
positively correlated with ownership. This suggests that home bias is larger for firms of domestic strategic importance. When we
also add Home x log(Carbon/sales) in Panel B, we observe that it remains positive and significant. So although strategic ownership
plays a role in home bias, it does not capture the carbon home bias effect.

Now we have established carbon home bias and have considered alternative explanations, we further investigate its dynamics
over time. Remember from the discussion of Fig. 1 that domestic carbon footprint as share of the total carbon footprint is decreasing
over time, especially in the later half of the sample. We now investigate this more formally in Table 6. We expect that especially
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Table 6
The dynamics of carbon home bias.
@ (2 3) 4 ©)] (6)
POST Paris x log(Carbon/sales) 0.001 0.002
[0.003] [0.003]
Home x POST Paris —-0.032"*
log(Carbon/sales) [0.016]
Home x 0.064***
log(Carbon/sales) [0.021]
Home x -0.013 0.097 0.245*
POST Paris [0.070] [0.060] [0.138]
POST Paris x log(Carbon/sales) —0.002 —0.000
(before Paris) [0.003] [0.003]
Home x POST Paris —0.035**
log(Carbon/sales) (before Paris) [0.014]
Home x 0.084***
log(Carbon/sales) (before Paris) [0.021]
POST Paris x log(Carbon) (before Paris) —0.027*** —0.026**
[0.002] [0.002]
Home x POST Paris —0.024**
log(Carbon) (before Paris) [0.011]
Home x 0.059***
log(Carbon) (before Paris) [0.021]
log(Carbon/sales) —0.047** —0.049"**
[0.004] [0.004]
log(Carbon/sales) (before Paris) —0.056*** —0.059***
[0.004] [0.004]
log(Carbon) (before Paris) —0.005 —0.008**
[0.004] [0.004]
Home 3.710%* 3.588"** 3.721%* 3.433* 3.736™* 4.041*
[0.037] [0.091] [0.042] [0.092] [0.042] [0.219]
Observations 3,776,406 3,776,406 3,332,234 3,332,234 3,345,240 3,345,240
Adjusted R? 0.468 0.469 0.474 0.474 0.474 0.474
Controls + FE Yes Yes Yes Yes Yes Yes

This table reports the results of estimating Eq. (8) where the dependent variable is the natural logarithm of euro ownership of stocks. POST Paris is a dummy
variable equal to one from 2016Q1 onwards and zero otherwise. All estimations include holder country, holder sector and industry x time fixed effects as well
as firm controls. Home is an indicator variable equal to one when a stock is from the holder’s home country and zero otherwise. log(Carbon/sales) is the natural
logarithm of carbon emissions divided by sales. log(Carbon) is the natural logarithm of carbon emissions. When measuring /og(Carbon) statically using its first
measurement value available from before 2016Q1, then we label it with before Paris. Table A.1 provides variable definitions. Consistent with Columns (3) and (4)
from Table 4, estimations for Columns (5) and (6) also include (but not report) log(Sales) and log(Sales) plus its interaction with Home, respectively. Standard
errors are clustered at the holder country x holder sector x stock level and are reported in parentheses and ***, **, * correspond to the 1%, 5%, and 10% level
of significance.

after the enactment of the Paris Agreement in 2015, investors are likely to start decarbonizing their portfolio. Therefore, in Column
(1) of Table 6 we interact the natural logarithm of Carbon/sales with POST Paris, which is an indicator variable equal to one from
2016Q1 onwards and zero otherwise. We include the same fixed effects and firm controls as in Table 4, which we do not report
for the sake of brevity. Column (1) shows that European investors invest less in carbon-intensive firms, because log(Carbon/sales)
is negative and significant, but this relationship does not change after the Paris Agreement because POST Paris X log(Carbon/sales)
is not statistically significant.

In Table 6 Column (2) we add a triple interaction between Home, log(Carbon/sales) and POST Paris. This interaction measures to
what extent carbon home bias changed in the period after the Paris Agreement. We also include the associated double interactions.
The results in Column (2) show that the double interaction between Home and log(Carbon/sales) is still positive and statistically
significant, like in Table 4. However, the triple interaction between Home, log(Carbon/sales) and POST Paris is negative and
significant, indicating that carbon home bias decreases after the Paris Agreement. The double interaction between POST Paris and
log(Carbon/sales) in Column (2) now captures decarbonization of specifically foreign assets. Like in Column (1) this coefficient is
insignificant, so here we find no evidence that after the Paris agreement, investors divest more from foreign carbon-intensive stocks.

Possibly, our results concerning domestic decarbonization could be due to domestic firms reducing their carbon emissions, even
without investors changing their portfolios. To test whether such a downward trend in domestic carbon emissions might be driving
our results, we measure log(Carbon/sales) statically as the first time we observe this variable before 2016Q1. Table 6 Columns (3) and
(4) repeat our analyses from Columns (1) and (2) where we replace the time-varying measure of log(Carbon/sales) with the static
log(Carbon/sales)(before Paris). Results are qualitatively similar to those in Columns (1) and (2), which shows that time-variation
in carbon emissions does not appear to drive our results.

Finally, in Table 6 Columns (5) and (6) instead of scaled emissions, we consider the effect of absolute carbon emissions, which
we also measure statically before 201601 to isolate the holdings effect form possible time-variation in emissions. Interestingly, in
Column (5) we now find that for absolute emissions, holdings of high-carbon stocks are lower post-Paris. In Column (6) we find that
the triple interaction between Home, log(Carbon) and POST Paris is negative and significant as before. Also the double interaction

14



M.A. Boermans and R. Galema Journal of Corporate Finance 92 (2025) 102748

between Home and log(Carbon) is again positive and significant. So also for absolute emissions, there is carbon home bias, but this
decreases after the Paris Agreement. Interestingly, the double interaction between Paris and log(Carbon) is negative and significant.
This indicates that, after the Paris agreement, investors also divest more from foreign stocks with high carbon emissions.

Combined these results suggest that after the Paris Agreement investors start decarbonizing more via their domestic portfolios,
by reducing carbon home bias, both for carbon emissions scaled by sales and absolute carbon emissions. This pattern is qualitatively
consistent with the portfolio results shown in Figs. 1 and B.1. After Paris, investors also decarbonize more via their foreign holdings
when we consider absolute emissions, whereas we find no evidence for more decarbonization of foreign holdings when we consider
scaled carbon emissions.

3.4. French climate risk disclosure article 173

So far we have shown that investors tend to be biased towards carbon-intensive stocks in the home market. To better understand
what drives this effect, we test for a causal effect between carbon-intensive home stocks and ownership by analyzing the impact of a
regulatory shock. Specifically, we use a French regulation on climate disclosures by institutional investors to estimate a differences-
in-differences (DiD) model. The Energy Transition for Green Growth Act was passed by French parliament on 22 July 2015, which
mandates French institutional investors, including investment funds, other financial intermediaries, insurance corporations, and
pension funds, to disclose climate risk exposures. The primary objective of French lawmakers was to raise awareness among
institutional investors regarding the carbon emissions associated with their investments and the related financial risks stemming
from climate change. The regulation outlines reporting standards for voluntary decarbonization targets and their alignment with
both national and international climate goals. Additionally, investors are expected to specify the measures necessary to attain these
targets, such as adjustments to investment policies, divestment, and engagement activities. Article 173 only applies to investors and
as such has no direct bearing on firms’ incentives to reduce carbon emissions.

The implementation Decree for Article 173 was published on 31 December 2015, and its provisions entered into force on 1
January 2016. French institutional investors are required to measure the carbon footprint of their investment portfolio and publicly
disclose the associated carbon emissions. Additionally, investors must analyze their exposure to both physical and transition risks.
The former refers to the possibility of suffering losses due to more frequent and severe natural disasters triggered by climate change,
such as damage to non-financial firms’ physical assets that have been invested in. The latter pertains to the risk of suffering losses
due to stricter environmental policies aimed at mitigating climate change, such as the potential for stranded assets of invested firms
operating in the fossil energy sector. Furthermore, investors are expected to evaluate their contribution towards combating climate
change by disclosing information regarding whether their portfolio is in alignment with a 2-degree trajectory of global climate
temperatures and calculating the proportion of their investments in low-carbon versus high-carbon firms or industries. Hereby, the
French Energy Law does not distinguish between domestic and foreign assets. The regulation functions on a “comply or explain”
basis, requiring investors that do not provide the necessary numerical climate and carbon reporting to explain their reasons for
non-compliance with the law. The first reporting by investors was required by 30 June 2017 over the reporting year 2016 on a
comply or explain basis (see also Ilhan et al., 2023; Mésonnier and Nguyen, 2021).

The idea of using this shock is that, as a result of the new regulation, French institutional investors are motivated to reduce their
carbon footprint. This can be done in at least two ways, either by divesting from carbon-intensive firms or refraining from divestment
in expectation that firms will reduce their carbon emissions. Arguably, institutional investors are likely to have more knowledge
about domestic firms and more opportunities to access their management and influence them to reduce emissions, which makes
divestment less appealing for domestic firms. Therefore, we hypothesize that the decarbonization shock will be associated with
French institutional investors decreasing their ownership of foreign carbon-intensive stocks to a greater extent than their ownership
of domestic carbon-intensive stocks. To test our conjecture, we estimate the following specification:

log(Own); s, = fy + py POST, X FRO; X High carbon,
+ p,POST, X FRO; + p; POST, X High carbon
+ P4 FRO; X High carbong, + fisHigh carbon

+ feHome dummys,, + ﬂ;{ControlsS +€i5s

©)]

where the dependent variable log(Own), ;, is defined as the aggregate ownership of institutional investor i in stock s at time 7,
and investor i is the combination of holder country and holder sector. Article 173 only applies to French institutional investors,
which makes other euro area institutional investors a natural control group. POST, is defined as an indicator variable equal to one
after 2015Q4 and zero otherwise. FRO is a dummy variable equal to one for French owners and zero otherwise. High carbon is
a dummy variable equal to one when carbon emissions are higher than the sample median of carbon emissions based on the first
measurement of carbon emissions before 2016Q1. We measure High carbon as a static variable before the regulation takes effect to
prevent time-variation in carbon-emissions driving our results. We include holder country fixed effects, holder sector fixed effects and
industry-time fixed effects in all specifications. All other (control) variables are the same as in Eq. (8). Standard errors are clustered
at the investor-stock level. Overall we expect f, to be negative: As result of the decarbonization shock, French institutional investors
on average divest from carbon-intensive assets. Consistent with carbon home bias, we expect that this effect is less pronounced for
domestic stocks. That is, we expect f; to be less negative for the sample of only domestic investments than for the sample of foreign
investments.

Table 7 presents the results. In Column (1) we estimate Eq. (9) for the full sample. The coefficient of interest is POST X F RO x
High carbon, which is negative and significant. This indicates that after the regulatory shock of Article 173, French institutional
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Fig. 2. Dynamic effect of treatment estimates.

This figure presents estimations of Eq. (9) for the sample of domestic holdings in which we include lead and lag indicators instead of POST and interact them
with FRO x High carbon, where FRO refers to French ownership. Specifically, we include a set of indicators (T'reat,,;) each equal to one only in quarter 7+,
where ¢ indicates for the quarter before or after 201604, and equal to zero otherwise. We consider five indicators corresponding to values for i equal to —4 to
and including 0, where 7 = 0 is 2016Q1, the quarter in which French Article 173 comes into effect. We add an interaction with an indicator Treat,,,, that is
equal to one for all quarters greater or equal than 7+ 1. The dots indicate the coefficient of each triple interaction together with a 90% confidence interval.

investors have significantly lower ownership of high-carbon stocks in comparison to other euro area institutional investors and
low-carbon stocks. This is consistent with French institutional investors being more motivated to reduce their carbon footprint as
a result of the law. On aggregate they do so by divesting from high-carbon firms, which is in line with findings by Mésonnier and
Nguyen (2021) who also use Article 173 for identification, but only study its impact on energy-intensive stocks. The magnitude
of our estimated effect is meaningful, with French institutional ownership of high carbon stocks after Article 173 being 15.8%
lower compared to ownership by other European institutional investors. Consistent with Table 6 Column (5), POSTxHigh carbon
is negative and significant, so institutional ownership of high carbon stocks decreases after the Paris Agreement.

Next in Table 7 Columns (2) and (3) we split the sample in institutional investors’ holdings in home market stocks (Column 2) and
their holdings in foreign stocks (Column 3). In terms of number of stocks, investors’ portfolios contain fewer domestic than foreign
stocks, which considerably reduces the sample in Column 2. Most interestingly, we find a positive sign on POSTXF ROXHigh carbon
in Column (2) and a negative sign in Column 3. This indicates that after Article 173 French institutional investors have significantly
lower ownership in foreign carbon-intensive firms, whereas they have higher ownership in domestic carbon-intensive firms compared
to other EMU institutional investors and low carbon stocks. Economically, the effect in the foreign sample in Column (3) is
comparable to the overall effect in Column (1), with 17.1% lower French institutional ownership in high carbon stocks. The effect
in the domestic sample in Column (2) is almost twice as high: after Article 173, French ownership of high-carbon domestic stocks
is 32.0% higher compared to other euro area institutional investors and low-carbon stocks.

Finally, in Table 7 Column (4) we again consider the entire sample but also interact the three-way interaction with Home dummy.
The coefficient of interest here is POST x FRO X High carbonx Home dummy, which is more difficult to interpret but is—consistent
with the results from Columns (2) and (3)—positive and significant. Also the economic effect of the quadruple interaction is
comparable in size to that of the triple interaction in Column (2).'2

To give a causal interpretation to the results presented in Table 7, before the Article 173 regulation came into effect we should
not see an impact of treatment, i.e. the triple interaction POST X FRO X High carbon. To test for this common trend assumption we
re-estimate Eq. (9) for the sample of domestic holdings (comparable to Column (2) in Table 7) and include lead and lag indicators
instead of POST and interact them with FRO x High carbon. Specifically, we include a set of indicators (T'reat,,;) each equal to
one only in quarter ¢ + i, where ¢ indicates for the quarter before or after 201504, and equal to zero otherwise. We consider five
indicators corresponding to values for i equal to —4 to and including 0, where ¢ = 0 is 2016Q1, the quarter in which Article 173
came into effect. Finally we add and interact with an indicator Treat 5, that is equal to one for all quarters greater or equal than
t+1.

Fig. 2 presents the results. Consistent with a common trend, it shows no significant triple interaction in the periods before Article
173 came into effect. The triple interaction is insignificant in the four quarters before 2016Q1 (i.e. r — 4 to and including # — 1). On
2016Q1 the triple interaction becomes positive and significant. Also in the post-period, for all quarters greater than 2016Q1 the
effect is on average positive and significant although slightly smaller than the initial effect. These findings suggest we can give a

12 In a robustness test we consider potentially correlated omitted variables in Table 5 and interact them with FRO. This way we test whether the effect
identified by the triple interaction in Column (2) of Table 7 might be driven by French institutional holders being biased to certain larger and/or domestically
more important firms compared to other EMU investors. Results are robust and displayed in Table B.4.
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Table 7
Differences in differences institutional ownership (Article 173).
@D ©))] 3 “@
Full Domestic holdings Foreign holdings Full
POST x FRO x —0.158"* 0.320* —0.171*** —0.170%**
High carbon [0.037] [0.134] [0.038] [0.038]
POST x FRO —0.052* —-0.154 —0.050* —-0.051*
[0.027] [0.101] [0.027] [0.027]
POST x High carbon —0.047*** —0.352"* —0.040""* —0.042%*
[0.015] [0.081] [0.015] [0.015]
FRO x High carbon 0.405** 0.466"* 0.382*+* 0.394***
[0.048] [0.169] [0.050] [0.050]
Home 3.362%* 3.324%
[0.050] [0.090]
High carbon —0.081** 0.021 —0.094*** —0.073***
[0.020] [0.111] [0.020] [0.020]
POST x FRO x 0.376**
High carbon x Home [0.149]
POST x FRO x 0.128
Home [0.111]
POST x High carbon —0.229***
Home [0.088]
POST x Home 0.065
[0.064]
FRO x Home 0.521***
[0.136]
High carbon x Home —-0.226*
[0.131]
Observations 1,670,193 51,908 1,618,285 1,670,193
Adjusted R? 0.494 0.535 0.492 0.495
Controls + FE Yes Yes Yes Yes

This table reports the results of estimating Eq. (9) where the dependent variable is the natural logarithm of ownership of institutional investors. All estimations
include holder country, holder sector and industry x time fixed effects and firm control variables. Columns (1) and (4) present results for the full sample (Full),
Column (2) presents results for all domestic holdings, i.e. holdings where the holder country equals a stock’s statutory country. Column (3) presents results for
all holdings of foreign stocks, i.e. holdings where the holder country does not equal a stock’s statutory country. POST is defined as an indicator variable equal
to one from 2016Q1 onwards and zero otherwise. FRO is a dummy variable equal to one for French (institutional) owners and zero otherwise. High carbon
is a dummy variable equal to one when carbon emissions are higher than the sample median of carbon emissions based on the first measurement of carbon
emissions before 2016Q1. Home is an indicator variable equal to one when the holder country equals a stock’s statutory country and zero otherwise. Table A.1
provides variable definitions. Standard errors are clustered at the holder country x holder sector x stock level and are reported in parentheses and ***, ** *
correspond to the 1%, 5%, and 10% level of significance.

Table 8
Unpacking the differences in differences impact of Article 173.
(€] 2) 3) “@ (6]
POST x High carbon —0.146** 0.017 —0.178** —0.356*"* —0.054*"*
[0.038] [0.115] [0.038] [0.083] [0.015]
High carbon -0.075 -0.119 -0.074 0.183 —-0.022
[0.056] [0.152] [0.054] [0.118] [0.020]
Observations 261,268 10,253 251,015 41,655 1,367,270
Adjusted R? 0.406 0.768 0.430 0.458 0.534
Holder country(s) France France France Other EMU Other EMU
Stocks All French Non-French Home Foreign
Controls + FE Yes Yes Yes Yes Yes

This table reports the results of estimating Eq. (9) where the dependent variable is the natural logarithm of ownership of institutional investors, where we
consider the interaction between POST and High carbon for several subsamples. All estimations include holder country, holder sector and industry x time fixed
effects and firm controls. Column (1) includes estimates for all (global) stocks held by French institutional investors, Column (2) includes only French stocks
(Home) held by French institutional investors, Column (3) includes all non-French stocks (Foreign) held by French institutional investors, Column (4) includes
all domestics stocks for holder countries other than France, Column (5) includes all foreign stocks for holder countries other than France. Table A.1 provides
variable definitions. Standard errors are clustered at the holder country X holder sector x stock level and are reported in parentheses and ***, **, * correspond
to the 1%, 5%, and 10% level of significance.
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Fig. 3. French versus other EMU ownership of high and low carbon stocks.

This figure presents two graphs of the average Ownership percentage, defined as stock ownership scaled by market values and expressed as percentage. We
calculate Ownership (%) for four groups, comparing French holders with other EMU holders and high carbon stocks with low carbon stocks. The sample is based
on Column (2) from Table 7. The top graph compares the average ownership of French institutional investors in high carbon and low carbon stocks over time.
The bottom graph compares the average ownership of the other EMU institutional investors in their respective domestic high carbon and low carbon stocks.

causal interpretation to the result that after Article 173, compared to other euro area institutional investors, French institutional
investors have relative higher ownership of domestic carbon-intensive stocks. They also indicate that in anticipation of the new law,
French institutional investors did not start adapting their domestic carbon-intensive holdings before Article 173 came into effect.

The results of the differences in differences model presented in Table 7 compare French ownership with ownership by other
EMU institutional investors for high and low carbon stocks in the pre- and post-period. The results in Table 6 show that for the
entire sample, in the post-Paris period carbon home bias is decreasing. To test to what extent the comparison group of other EMU
holdings matters, we present several sample splits and consider the interactions POST x High carbon for each of them. First, in
Table 8 Column (1) we take a sample of all French institutional owners and all stocks. The results confirm those in Column (1) of
Table 7. Overall, French institutional investors have 14.6% lower ownership of carbon-intensive stocks after the enactment of the
Energy Law. In Columns (2) and (3) we split the results of French institutional owners in subsamples of French (‘Home’) stocks and
Non-French (‘Foreign’), respectively. Interestingly, we find that the effect of POST X High carbon is insignificant for French (‘Home’)
stocks in Column (2), while for Non-French (‘Foreign’) stocks in Column (3) the effect is negative and significant. This indicates
that French institutional holders only divest their foreign carbon-intensive holdings while they leave their domestic carbon-intensive
holdings unchanged.'®

Next we consider subsamples of all other EMU investors except France, and consider their domestic investments in Table 8
Column (4) and their foreign investments in Column (5). Column (4) shows that other EMU institutional investors reduce their

13 The sample in Table 8 Column (2) is relatively small compared to the other subsamples, which may result in a lack of power. Therefore we also run
specifications of Table 8 Column (2) without fixed effects and without firm controls. In results available upon request we find that POST x High carbon remains
insignificant.
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Table 9
Carbon emissions (disclosure) and euro area institutional ownership.
log(CO,) Disclosure
@™ (2) 3) “@ ) 6) @) ®)
Total Foreign EMU EMU Total Foreign EMU EMU
10 —0.022** -0.027** -0.015* 0.015*** 0.025*** 0.009***
[0.0071 [0.012] [0.008] [0.001] [0.002] [0.001]
10 home -0.015 0.007***
[0.013] [0.002]
log(Firm size) 0.183*** 0.169*** 0.255%** 0.228"** 0.098*** 0.095*** 0.104** 0.107***
[0.034] [0.037] [0.083] [0.083] [0.003] [0.003] [0.008] [0.008]
B/M 0.019 0.019 0.076 0.089 —0.033*** —0.029"** —0.052%* —0.057**
[0.033] [0.037] [0.064] [0.065] [0.004] [0.005] [0.010] [0.011]
ROE —0.003*** —0.003*** —-0.005* —-0.005* 0.000 0.000 0.000 0.001**
[0.001] [0.001] [0.003] [0.003] [0.000] [0.000] [0.000] [0.000]
Leverage 0.034 0.148 -0.746* —0.897** —0.105*"* —0.093"** —0.181** —0.174**
[0.152] [0.162] [0.445] [0.439] [0.017] [0.018] [0.053] [0.055]
Invest/A 2.528*** 1.975** 7.170%* 6.750"* 0.011 —-0.002 0.248 0.227
[0.678] [0.691] [2.353] [2.472] [0.075] [0.078] [0.249] [0.258]
log(PPE) 0.766*** 0.775*** 0.718** 0.744** 0.028*** 0.027*** 0.034** 0.035"**
[0.033] [0.036] [0.083] [0.082] [0.003] [0.003] [0.007] [0.007]
Constant -1.561*"* —1.445"* -2.170"* —2.132%* —1.407** -1.366"** —1.483** —1.500%**
[0.224] [0.250] [0.537] [0.555] [0.025] [0.027] [0.060] [0.062]
Observations 39,583 33,390 6193 5866 68,460 60,202 8258 7874
Adjusted R* 0.674 0.675 0.670 0.662 0.389 0.382 0.427 0.410
Industry-time FE Yes Yes Yes Yes Yes Yes Yes Yes
Statutory country FE Yes Yes Yes Yes Yes Yes Yes Yes

This table reports the results of estimating Eq. (10) where the dependent variable is /0og(CO,) in Columns (1) to (4) and Disclosure in Columns (5) to (8).
Columns (2) and (6) cover only firms from non-EMU holder countries (‘Foreign’). Disclosure is a variable equal to one if a firm publishes carbon emissions and
zero otherwise. Estimations with Disclosure as dependent variable are based on a linear probability model. “IO” is a variable that measures the percentage of
institutional ownership by euro area investors. “IO home” is a variable that measures the percentage of institutional ownership by euro area investors in their
home country. All estimations include industry x time and statutory country fixed effects. Table A.1 provides variable definitions. Standard errors are clustered
at the stock level and are reported in parentheses and ***, **, * correspond to the 1%, 5%, and 10% level of significance.

investments in high carbon domestic stocks by 35.6% in the post-period compared to the pre-period. Together with the results in
Column (3), this suggests that the positive coefficient for POST x F ROx High carbon in Table 7 Column (2) is due to the fact that
the comparison group of other EMU institutional investors divests from domestic carbon-intensive stocks whereas the French do
not. Finally, Column (5) confirms that like French institutional investors other EMU institutional investors also divest from foreign
high carbon stocks in the post period.

Fig. 3 shows additional descriptive evidence of the institutional ownership in high and low carbon stocks, comparing French
with other EMU holders. Whereas in the regressions we control for market values, in these graphs we adjust for valuation effects by
scaling ownership by market values.!* The top graph of Fig. 3 shows the average percentage ownership over time in high carbon
versus low carbon stocks of French institutional investors. They appear to confirm the regression results in Column (3) of Table 8.
After 2015 the ownership of high and low carbon stocks follows a very similar pattern, with the difference in % ownership between
high and low carbon stocks being 0.1%. Only as of 2020 they start to diverge, with average ownership of high carbon stocks at
the end of 2021 being 0.38 percentage points higher than that of lower carbon stocks. In contrast, the lower graph shows that the
average percentage ownership by other EMU holders in high and low carbon stocks tends to diverge. That is, in 2015q4 average
domestic ownership of low carbon stocks is 0.25 percentage points higher than that of high carbon stocks, growing to a difference of
0.45% in 2021q4. This difference may appear modest, but is non-trivial compared to the average ownership (%) of about 1.3%. This
confirms the results in Column (4) of Table 8. Together with the results in Table 8 these graphs show that the other EMU institutional
investors increase their holdings of low carbon stocks and decrease their holdings of high carbon stocks, whereas after the enactment
of the French Energy Law, French institutional investors refrain from decarbonizing their domestic portfolios, maintaining similar
domestic holdings in high and low carbon stocks.

3.5. Domestic institutional ownership and carbon emissions
The French Article 173 mandates institutional investors to disclose their carbon footprint. This is subsequently associated with

French institutional investors reducing their investments in carbon-intensive stocks, but only for foreign stocks and not for domestic

14 Re-estimating Column (2) of Table 7 with ownership scaled by market values as dependent variable (instead of controlling for market values) provides a
coefficient on the triple interaction POST X FROx High carbon that is comparable in magnitude to the changes observed in Fig. 3. To reduce the impact of
outliers, we control for market values in our main regressions instead of scaling the dependent variable with market values.
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Table 10
Carbon emissions and French Article 173.
@ (2 3 4@ 5) (6)
POST x FR —-0.004 0.416"* 0.781 % 0.781%** 0.774**
[0.076] [0.081] [0.178] [0.180] [0.179]
High French 10 0.440** 0.447** -0.072 -0.073 -0.076
[0.088] [0.088] [0.064] [0.064] [0.063]
POST x -0.018 -0.014 —-0.024 —0.022 —-0.025
High French 10 [0.031] [0.032] [0.025] [0.025] [0.025]
POST x FR x —0.448"* —0.759"** —0.778** —0.775**
High French 10 [0.110] [0.187] [0.189] [0.188]
FR X High French IO —3.358"** —2.993* -2.963* -2.873*
[0.856] [1.583] [1.587] [1.595]
FR X 4 French IO 0.057
[0.062]
FR X Disclosure 2015 —-0.294
[0.324]
Delta French 10 0.009
[0.036]
Disclosure 2015 0.166**
[0.066]
Constant 12.218"* 12.005*** 12,112 —-0.734** —0.741* —-0.561*
[0.035] [0.056] [0.060] [0.314] [0.316] [0.320]
Observations 30,760 30,760 30,760 29,034 28,967 29,034
Adjusted R? 0.350 0.354 0.355 0.667 0.667 0.668
Industry-time FE Yes Yes Yes Yes Yes Yes
Statutory country FE Yes Yes Yes Yes Yes Yes
Controls No No No Yes Yes Yes

This table reports the results of estimating Eq. (11) where the dependent variable is 1og(CO,). POST is defined as an indicator variable equal to one from 2016
onward and zero otherwise. Control variables include log(Firm size), B/M, ROE, Leverage, Invest/A, and, log(PPE). FR is a dummy variable equal to one when
the statutory country associated with a stock is France and High French IO is a dummy variable equal to one when French institutional investment is above the
median in 2015 and zero otherwise. All estimations include industry x time and statutory country fixed effects. Table A.1 provides variable definitions. Standard
errors are clustered at the stock level and are reported in parentheses and ***, **, * correspond to the 1%, 5%, and 10% level of significance.

stocks. Possibly, French institutional investors have either better knowledge of the plans of French firms to reduce their carbon
emissions or they might find it easier to influence domestic firms to reduce emissions or both.

Because this may also hold for institutional investors in general, as a benchmark we first test whether EMU institutional ownership
is related to carbon emissions (disclosure). Specifically, we take a stock-year panel and regress actual emissions and emissions
disclosure on EMU institutional ownership. We estimate:

Ysu = Bo + B IO, + p,Controls, , + ¢, (10)

where y , of stock s in year ¢ is either defined as actual reported carbon emissions /og(CO,) or as Disclosure, which is a dummy
variable equal to one when a stock discloses its carbon emissions and zero otherwise.'> We regress /og(CO,) and Disclosure on
institutional ownership (10;,) by European investors, where we include industry-time fixed effects and country fixed effects in
all specifications and standard errors are clustered at the stock level. For Disclosure as dependent variable estimations are based
on a linear probability model. Our baseline estimates should be interpreted as correlations, which potentially capture both our
assertions that (i) institutional owners select stocks expected to have lower emissions (Ceccarelli et al., 2024) and/or higher emissions
disclosure (ii) institutional owners pressure firms to report and lower their emissions (see for related general channels Ilhan et al.,
2023; Dyck et al., 2019).

Table 9 presents the results, where Columns (1) to (4) present results with /og(CO,) as dependent variable and Columns (5) to (8)
present results with Disclosure as dependent variable. In Column (1) we present estimations for the total sample of stocks, where we
regress a stock’s carbon emissions on euro area institutional ownership (/0). As expected we find that they are negatively related:
a one percentage point higher 70 is associated with 2.2% lower carbon emissions. In Columns (2) and (3) we split the sample into
two subsamples of foreign (non-EMU holder countries) and euro area stocks, respectively. For both we find a negative relationship
between institutional ownership and carbon emissions. The effect size for 10 for the foreign sample appears to be bigger, but this
is likely due to a selection effect: We find in Table 4 Column (7) that carbon emissions are associated with lower foreign ownership
and higher domestic ownership. In Column (4) we replace euro area institutional ownership with IO home, which is for each stock
defined as the domestic institutional ownership of its respective country (i.e. one of the ten EMU holder countries in our sample).
Arguably, this variable more directly measures the effect of domestic institutional ownership. The coefficient in Table 9 Column

15 We only code Disclosure equal to one when in the raw self-reported carbon data from Refinitiv a firm reports either Scope 1 or Scope 2 emissions, or
both. Estimated carbon emissions are excluded from this.
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Fig. 4. Excess returns of high and low carbon French stock portfolios.

This figure presents two graphs of cumulative excess returns for French stocks based on portfolios held by French institutional investors versus non-French
institutional investors from the EMU. We distinguish high carbon stocks from low carbon stocks, where High carbon stocks are based on the definition of High
carbon also used in Table 7. The top graph compares the cumulative excess returns of investments in French high carbon stocks between French institutional
investors and non-French institutional investors from the EMU. The bottom graph compares the cumulative excess returns of investments in French /ow carbon
stocks between French institutional investors and non-French institutional investors from the EMU. Monthly cumulative excess returns are in US dollars and
value-weighted portfolios are rebalanced quarterly.

(4) is negative and of similar size as in Column (3), but likely due to lower power in the smaller sample, no longer statistically
significant.

Next, in Table 9 Columns (5) to (8) we consider the same specifications as in Columns (1) to (4), but we replace the dependent
variable with Disclosure, which is an indicator variable that measures whether a firm reports carbon emissions suggesting it is taking
climate mitigation action. Column (5) shows that a one percentage point increase in 70 is associated with the likelihood of a firm
reporting carbon emissions increasing with 1.5%. Consistent with the carbon emissions estimates in Columns (2) and (3), we find
that the size of the effect is larger for foreign stocks than for euro area stocks. Part of this difference is likely due to a selection
effect: Euro area institutional investors could have a preference for foreign firms that report carbon emissions. In Column (8) we
find that also domestic institutional ownership is positively related to the likelihood of reporting emissions.

The results reported in Table 9 give an indication of the overall effect of EMU-wide institutional ownership in our sample
but they may suffer from endogeneity. Therefore, we return to the differences-in-differences analyses outlined in Section 3.4 and
we assess whether after Article 173, domestic firms with high French institutional investment subsequently reduce their carbon
emissions more. Arguably, Article 173 is an exogenous shock to the demand for emissions reduction (Ilhan et al., 2023). The
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Table 11
Jensen’s alpha’s French stock portfolios.

Investors
1) (2) 3
France Other EMU Total

Panel A: Total sample

Carbon

Low 0.146 0.142 0.147
[0.178] [0.178] [0.167]

High 0.271** 0.210 0.243*
[0.134] [0.127] [0.126]

High-Low 0.125 0.069 0.096
[0.186] [0.191] [0.171]

Panel B: Before 2016

Carbon

Low 0.018 0.038 0.023
[0.342] [0.264] [0.298]

High 0.033 0.111 0.066
[0.243] [0.211] [0.210]

High-Low 0.015 0.073 0.043
[0.405] [0.409] [0.379]

Panel C: After 2015

Carbon

Low 0.108 0.069 0.100
[0.202] [0.212] [0.191]

High 0.310* 0.196 0.259*
[0.156] [0.144] [0.145]

High-Low 0.202 0.127 0.159
[0.214] [0.224] [0.196]

This table reports monthly Jensen’s alphas of French stock portfolios. We sort the institutional investors’ holdings of holder
country France and the combined other EMU holders on high versus low carbon as defined by the variable High carbon, which
is also used in the analyses presented in Table 7. Panel A presents the total sample, Panel B is a subsample of the months
before 2016 and Panel C is a subsample of the months after 2015. We calculate value-weighted monthly portfolio returns.
Portfolios are rebalanced quarterly based on the holdings data in quarter  — 1 and a high-low carbon split, which is based on
the (time-constant) High carbon dummy. For all portfolios returns are available from January 2014 to and including December
2021. To compute Jensen’s alpha’s we regress excess returns of each portfolio on a constant, a market factor (RM, — RF,) and the
Fama-French European market factors including SMB,, HML, and W ML,. All returns are measured in US dollars, consistent
with the Fama-French factors. Robust standard errors are reported in parentheses and ***, **, * and correspond to the 1%, 5%,
and 10% level of significance.

differences-in-differences specification based on a stock-year panel dataset we test is:
Vsy = Bo+ B POST, X FR; X High French 10

+ ppPOST, X FR; + p3POST, x High French 10, 11
+ puFR; X High French 10, + fsHigh French 10, + ﬂ,’(Controlsw + €,

where for stock s in year ¢, y,, is log(CO,), which is defined as the natural logarithm of (raw) self-reported Scope 1 and Scope 2
carbon emissions. POST; is defined as an indicator variable equal to one from 2016 onwards and zero otherwise. FR, is a dummy
variable equal to one when the statutory country associated with stock s is France and High French IO, is a dummy variable equal
to one when French institutional investment is above the median in 2015 and zero otherwise. We measure High French IO as a static
variable before Article 173 is enacted to prevent time variation in French institutional ownership and resulting selection effects from
possibly driving our results. Firm controls include B/M, ROE, Leverage, Momentum, Invest/A and log(PPE).'° All specifications
include industry-time fixed effects and statutory country fixed effects. The main effects of POST and FR are subsumed by these
fixed effects. Standard errors are clustered at the stock level.

Table 10 reports the results of estimating Eq. (11). First, in Column (1) we test whether after French Article 173, French stocks
in general changed their carbon emissions more than stocks from other countries in our sample. If Article 173 would also lead to
all French listed firms stepping up their efforts to reduce emissions, e.g. due to the political climate changing as a result of Article
173, this could have possible confounding effects with the ownership channel. The interaction of POST x FR is insignificant in

16 Especially the differences-in-differences estimations that have carbon emissions as dependent variable might suffer from a “bad controls” problem (Angrist
and Pischke, 2009). That is, ex post the treatment is likely to have an effect on some of the covariates. For instance, carbon reductions might require
additional investments and additions (or reductions) in property plant and equipment. Therefore, when we take /0g(CO,) as dependent variable in the
differences-in-differences estimations, we measure all controls statically in 2015Q4.
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Table 12
Cross-section of stock-level excess returns.
@ @ ©)] 4 (5) (O] ©] (€]
Full Full Foreign EMU France Foreign EMU France
log(CO, /sales) 0.039 0.059* -0.075 -0.071
[0.032] [0.035] [0.084] [0.168]
log(CO,) 0.077** 0.104*** —0.068 —-0.020
[0.033] [0.035] [0.085] [0.165]
log(Sales) 0.358"** 0.362** 0.280 0.914**
[0.072] [0.077] [0.183] [0.366]
log(Firm size) —0.418*** —0.720"** —0.417*** —0.345" 0.302 —0.737*** —0.496*** -0.379
[0.052] [0.072] [0.056] [0.136] [0.323] [0.076] [0.188] [0.395]
B/M 1.662** 1.706** 1.706** 1.292%= 2.327** 1.750** 1.318*+ 2.415"*
[0.097] [0.099] [0.106] [0.197] [0.813] [0.108] [0.203] [0.815]
Leverage —2.082*** —2.010*** —2.022*** -1.918* -3.070 —1.986*** -1.699* -2.917
[0.287] [0.289] [0.304] [0.834] [2.375] [0.305] [0.832] [2.410]
Momentum 7.777** 8.042*** 7.579"** 13.884* -21.330 7.842% 14.119* -21.702
[2.276] [2.280] [2.434] [6.217] [18.579] [2.438] [6.203] [18.596]
Invest/A —3.445" -2.984* -3.936"* 2.754 —8.550 —3.423* 2.932 —6.792
[1.615] [1.622] [1.695] [5.222] [9.445] [1.704] [5.235] [9.773]
log(PPE) —-0.063 —0.154*** —-0.053 -0.150 -0.736" —0.152*** -0.195 —0.885"**
[0.048] [0.050] [0.052] [0.141] [0.296] [0.054] [0.144] [0.301]
Beta 0.166* 0.151* 0.130 0.196 0.866* 0.113 0.196 0.869*
[0.088] [0.089] [0.096] [0.227] [0.520] [0.096] [0.227] [0.520]
Volatility —-0.002 —-0.002 —-0.002 8.466* 7.212 —0.002 8.449* 8.590
[0.004] [0.004] [0.004] [4.856] [8.233] [0.004] [4.859] [8.190]
ROE —0.006* —0.010*** —-0.010" 0.036"** 0.083*** —0.014*** 0.034*** 0.074***
[0.004] [0.004] [0.004] [0.010] [0.020] [0.004] [0.010] [0.021]
Observations 224,164 224,164 199,954 24,210 4356 199,954 24,210 4356
Adjusted R? 0.205 0.205 0.198 0.315 0.358 0.198 0.315 0.359
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
N countries 73 73 63 10 1 63 10 1
N stocks 9864 9864 8777 1089 221 8777 1089 221

This table reports the results of estimating Eq. (12) where the dependent variable is stock excess returns. Columns (1) and (2) show results for the full sample
of stocks. Columns (3) and (6) show results for non-euro area stocks (Foreign) and Columns (4) and (7) show results for stocks from the ten EMU holding
countries in our sample (EMU). Columns (5) and (8) focus specifically on French stocks only. Table A.1 provides variable definitions. All estimations include
time fixed effects, industry fixed effects and country fixed effects. N countries indicates the number of distinct countries in the sample. N stocks indicates the
number of stocks in the sample. Standard errors are clustered at the stock level and are reported in parentheses and ***, **, * correspond to the 1%, 5%, and
10% level of significance.

Column (1), which suggest that in general French stocks did not reduce emissions more after the passing of Article 173 than stocks
from the other countries in our sample.

Next, Table 10 Column (2) includes the main effect of High French IO and its interaction with POST. The interaction is
insignificant, which indicates that after Article 173 high ex ante French institutional ownership is not associated with a change
in emissions for all stocks. The triple interaction added in Column (3), POST x FRx High 10, however, is negative and significant.
This indicates that after the enactment of Article 173, French stocks with (ex ante) above median French institutional ownership
(i.e. the treated) have significantly lower carbon emissions than stocks from other countries and stocks with below median French
institutional ownership. The associated reduction is also sizable, with reported carbon emissions in the treated group being 44.8%
lower. The interaction POST X FR now becomes positive and significant, which suggests that French stocks with relatively low
French institutional ownership increased their carbon emissions after Article 173. In Table 10 Column (4) we add a full set of control
variables. The triple interaction POST x FR x High 10 is again negative and significant, indicating that French stocks’ reported
carbon emissions reduce significantly ex post when ex ante French institutional ownership is above the median.'”

Our estimates may partly reflect selection effects. Specifically, under Article 173 French institutional investors are required to
measure and report their climate risk exposure, which may motivate them to divest from stocks with high carbon emissions and
invest in stocks with low carbon emissions. Although the previous results in Table 8 and Fig. 3 suggest the influence of selection
is limited, we measure High French IO before the event. To further control for possible selection effects, Column (5) includes the
change in average French institutional ownership from before to after Article 173’s enactment and its interaction with FR. The
triple interaction POST x FR x High IO remains negative and significant and the magnitude of the effect is very comparable to

17 As an alternative specification we also consider Disclosure as dependent variable, which is equal to one if a firm reports its own carbon emissions and zero
otherwise. The results are reported in Table B.5. Only when we consider the holdings larger than 0.5%, do we find results that are qualitatively similar to the
results reported in Table 10.
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that in Column (4). The variable AFrench IO and its interaction with FR are both statistically insignificant. These results suggest
that omitted variables correlated with changes in French institutional ownership around the introduction of Article 173 are unlikely
to bias our estimations.

Selection effects are likely strongest for French firms that already reported their carbon emissions before the reform took place.
That is, for these French firms institutional investors would have most accurate carbon emissions data. To assess this, in Column
(6) we include the interaction of FR with Disclosure 2015, which is a dummy variable equal to one if a firm discloses its carbon
emissions by then end of 2015 and zero otherwise. The interaction F Rx Disclosure 2015 is statistically insignificant and the triple
interaction POST X F Rx High IO remains negative and significant. So selection effects due to French institutional investors divesting
from French firms that already reported their emissions before Article 173 do not appear to affect our results.

Overall we observe that the reported effect sizes of the triple interaction are surprisingly large, although we have to keep in
mind that firms self-report their carbon emissions. So with the caveat that all firms’ carbon emissions are self-reported, we conclude
that the positive shock to French investors’ demand for carbon emission reduction is subsequently associated with lower reported
carbon emissions and selection effects do not appear to drive this effect.

3.6. Domestic institutional ownership and stocks returns

French institutional investors have kept their holdings in domestic high carbon stocks relatively constant, while we also find that
stocks with high French institutional ownership ex ante show a larger decrease in carbon emissions ex post. Combined these findings
suggests that French institutional holders may have an advantage in investing in domestic firms. That is, French institutional holders
may have kept their holdings in domestic carbon-intensive stocks constant, because they had better information about which firms
were more likely to reduce their carbon emissions or which firms could be more easily influenced to reduce their emissions after
Article 173.

To further assess whether French institutional investors have an information advantage for carbon-intensive stocks, in Fig. 4 we
compare the excess stock returns of French institutional investors with those of other EMU institutional investors for portfolios of
French stocks. We create four value-weighted portfolios of excess returns, where excess returns are defined as stock returns in excess
of the risk-free rate. We create high and low carbon portfolios for French institutional investors and for other EMU institutional
investors. The high versus low carbon portfolios are based on the High carbon dummy also used in the differences in differences
analyses in Tables 7 and 8. Portfolios are rebalanced quarterly and returns are compounded monthly.

The top graph of Fig. 4 compares the cumulative excess returns in high carbon stocks between French institutional investors
and other EMU institutional investors. It shows that in their domestic market French institutional investors outperform other EMU
institutional investors and this outperformance starts to emerge mostly in the second half of the sample. The lower graph makes a
similar comparison but then for low carbon stocks. Here we find no visible evidence for French institutional investors outperforming
their other EMU counterparts in the French market.

We also more formally test the performance differences between institutional investors identified in Fig. 4. Specifically, we
calculate Jensen’s alphas from a Fama—-French model with European factors. All returns and factors are measured in dollars. Table 11
displays the results. Panel A considers the same four French stock portfolios as in Fig. 4 as well as a high minus low carbon portfolio
and a total portfolio. Column (1) shows that the high-carbon French stock portfolio held by French investors has a significantly
positive Jensen’s alpha of 0.271% or about 3.3% on an annual basis. By contrast, Column (2) shows that the high-carbon French
stock portfolio held by other EMU investors does not have a significantly positive Jensen’s alpha. In Column (3) we consider the
combined portfolios of all EMU investors. Here we also find a positive Jensen’s alpha for the high-carbon French stock portfolio.
Given the insignificant results for the high-carbon French stock portfolio for EMU investors excluding France, this is likely mostly
driven by the French holdings of carbon-intensive French stocks. Finally, in Panel B and Panel C we split the results in respectively
before 2016 and after 2015. Consistent with the results in Fig. 4, the positive Jensen’s alpha of the high-carbon French stock portfolio
held by French investors only emerges in the period after 2015.

Together these results show that French institutional investments in domestic carbon-intensive stocks significantly outperformed,
especially after 2015. This suggests that an informational advantage may have motivated French institutional investors to refrain
from divesting carbon-intensive domestic stocks after 2015.

3.7. Stock return analyses

The previous analysis shows that French investors may have benefited from not divesting from high carbon stocks in their
home market. Next, we ask more generally for the entire sample of stocks and investors whether a domestic carbon premium
might motivate carbon home bias. To investigate this, we first assess whether carbon-intensive euro area versus foreign stocks are
associated with higher excess returns. Second, as a robustness check, we test whether more carbon-intensive portfolios earn excess
returns, where we again distinguish between foreign and domestic subportfolios.

For our stock excess return estimations we follow Choi et al. (2017) and collapse the ownership panel to the stock-quarter level
and estimate the following equation:

R,, — RF, = fy + p; log(Carbon/sales), , + p Controls , + €, 12)
where R, — RF, indicates excess returns and firm controls include B/M, Leverage, M omentum, Invest/A, log(PPE), Beta, Volatility

and ROE as defined in Table A.1. We also include log(Sales) in specifications in which we include log(Carbon) instead of
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log(Carbon/sales). We include industry, country and time fixed effects in all specifications. Standard errors are clustered at the
stock level.'®

Table 12 presents the results. Columns (1) and (2) show the effect of log(Carbon/sales) and log(Carbon), respectively. Here we
find that only log(Carbon) in Column (2) is significantly positively related to excess returns, whereas the effect of log(Carbon/sales)
is insignificant. These results are consistent with those from Bolton and Kacperczyk (2023) and Aswani et al. (2024). In Columns
(3) to (8) we consider sub-samples of stocks from the euro area countries, all stocks from foreign countries globally with euro area
investments and finally French stocks. Here we only find a positive significant relationship between carbon emissions and excess
returns for the Foreign subsamples in Columns (3) and (6): In Column (6) the effect is significant at the 1% level for log(Carbon) and
in Column (3) it is significant at the 10% level for log(Carbon/sales). For the EMU subsamples in Columns (4) and (7) the effect
is insignificant and similarly so for Columns (5) and (8) for French stocks. Combined, these results suggest that—if anything—a
domestic carbon premium is unlikely to motivate investors to hold on to carbon-intensive assets from the home market.

As a robustness check, we also further test whether differential carbon premia might be an explanation for carbon home bias.
Specifically, we analyze the relationship between portfolio performance and carbon emissions. For our portfolio analyses we estimate
a standard four-factor model on the same panel we used in the carbon footprint analyses, where we regress portfolio excess returns
on portfolio CFP. The results reported in Table B.6 show that portfolio carbon (footprint) is significantly positively correlated with
excess returns. However, consistent with the results in Table 12, this seems to be mostly driven by investors’ foreign subportfolios.'”
Therefore, a domestic carbon premium is unlikely to drive carbon home bias. If anything, carbon home bias implies investors fail
to earn part of the foreign carbon premium.

4. Conclusion

This paper analyzes the existence and consequences of the tendency of investors to overinvest in carbon-intensive firms from
their domestic market, by introducing a new measure: “carbon home bias”, which measures domestic carbon bias in excess of
home bias. European investors have significant carbon home bias: Within their domestic markets they tilt their portfolio towards
carbon-intensive stocks whereas in foreign markets we observe divestment from carbon-intensive assets.

Our results suggest investors are actively decarbonizing their portfolios via two channels. First, European investors divest from
carbon-intensive foreign stocks, and after the Paris Agreement, they also reduce their bias towards carbon-intensive domestic stocks.
Second, higher domestic institutional ownership is associated with firms reducing their carbon emissions more. These results are
corroborated by several differences-in-differences analyses, in which we use a shock to French institutional investors’ demand for
portfolio decarbonization. Specifically, after the enactment of the Energy Law Article 173 we find that French institutional investors
refrain from divesting French carbon-intensive stocks whereas they do divest foreign carbon-intensive stocks. In two additional
differences-in-differences analyses we show that high French institutional ownership is associated with lower carbon emissions and
positive excess returns on a portfolio of domestic (French) carbon-intensive stocks. These results suggest that due to their home
advantage even investors with explicit incentives to divest from carbon-intensive stocks may refrain from doing so in their domestic
market.

Finally, we also investigate an alternative return-based explanation for the observed carbon home bias. Specifically, we test for
differential home-foreign carbon risk premia. If anything, from a European perspective, the foreign carbon premium is higher than
the domestic carbon premium, so we conclude that carbon premium differentials are unlikely to drive the observed carbon home
bias.
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Appendix A. Variable definitions

Table A.1
Variable definitions.

Variable

Definition

Panel A: Portfolio analyses

Carbon footprint (CFP)
Carbon
Carbon home bias

Home bias

Industry bias global
Active share

CF P home benchmark

CF P world benchmark
Total holdings (bln)
log(Firm size)

B/M

ROE
Leverage

Invest/A

log(PPE)

Excess returns
log(CF P constant)

log(CF P home)
log(CF P foreign)
log(Carbon home)
log(Carbon foreign)
Mkt — RF

SMB

HML

WML

NACE industries

CFP is defined in Eq. (1) and measured in terms of tonnes of CO, per millions euros of sales.

Portfolio-weighted Scope 1 and Scope 2 carbon emissions, measured in tonnes

The fraction of the portfolio’s carbon footprint that is domestic minus the same fraction computed for the investor’s
world benchmark portfolio, where this world benchmark is adjusted such that it has the same fraction invested at
home as the investor’s portfolio at any point in time, as defined in Eq. (6).

The fraction of the portfolio defined in home stocks minus the fraction of the world portfolio that is composed of
home stocks, as defined in Eq. (3).

Following (Choi et al., 2017), the absolute difference between actual industry weights and global market-value
industry weights of investor i at time ¢, divided by two to scale from zero to one.

Defined at the stock-level as the sum of absolute difference between the portfolio weight in a stocks and its weight in
the world portfolio.

Value-weighted average of holder country Carbon/sales based on market values of the respective stocks from a certain
holder country. Portfolio weights are adjusted quarterly.

Value-weighted average of Carbon/sales of all world-wide stocks in the sample. Portfolio weights are adjusted quarterly.
Defined as the total size of portfolio of investor i at time 7, measured in billions of euro’s.

The natural logarithm of total assets measured in euros.

The portfolio-weighted book-to-market ratio: the ratio of book value of equity to market value of equity, winsorized at
2.5%.

The portfolio-weighted return on equity measured as a percentage and winsorized at 2.5%.

Portfolio-weighted leverage ratio, measured as the ratio of book value of total debt to book value total assets,
winsorized at 2.5%.

Portfolio-weighted CAPEX divided by the book value of assets and winsorized at 2.5%.

Portfolio-weighted natural logarithm of property, plant and equipment.

The portfolio’s value-weighted returns minus the risk-free rate as defined by Fama-French.

The portfolio-weighted sum of Carbon/sales, where Carbon/sales is held constant by taken its mean over the sample
period.

Natural logarithm of CFP of the home subportfolio, reweighted such that weights sum to one.

Natural logarithm of CFP of the foreign subportfolio, reweighted such that weights sum to one.

Natural logarithm of carbon emissions of the home subportfolio, reweighted such that weights sum to one.

Natural logarithm of carbon emissions of the foreign subportfolio, reweighted such that weights sum to one.

The Fama-French quarterly return on the value-weighted stock portfolio of developed markets minus the risk-free rate.
The quarterly return on the portfolio long small-cap stocks and short large cap stocks.

The quarterly return on the portfolio long value stocks and short growth stocks.

The monthly return on the portfolio long 12-month stock winners and short 12-month past losers.

We include the following industry categories based on NACE two digit categories: B. Mining and quarrying; C1.
Petrochemical manufacturing; C2. Pharmaceutical manufacturing; C3. Other manufacturing; D. Electricity, gas, steam;
E. Water supply; sewerage, waste management; F. Construction; G. Wholesale and retail trade; H. Transportation and
storage; I. Accommodation and food service activities; J. Information and communication; K. Financial and insurance
activities; L. Real estate activities; M. Professional, scientific and technical activities; Z. Other. Industry Z. ‘Other’ is
created and consists of the following industries with limited stock market presence: A. ‘Agriculture, forestry and
fishing’, N. Administrative and support service activities, O. ‘Public administration and defense; compulsory social
security’, P. ‘Education’, Q. ‘Human health and social work activities’, R. Arts, entertainment and recreation and S.
‘Other service activities’.

Panel B: Ownership analyses

log(Hold)

Ownership

POST Paris

POST

FRO

log(Carbon/sales)
log(Carbon/sales) (before
Paris)

Home

The natural logarithm of ownership.

The euro value of a stock held by a holder-country-holder-sector (investor) at time 7.

An indicator variable equal to one from 2016Q1 onwards and zero otherwise.

An indicator variable equal to one from 2016Q1 onwards and zero otherwise.

An indicator variable equal to one for French owners and zero otherwise.

The natural logarithm in terms of tonnes of CO, per millions euros of sales.

The natural logarithm in terms of tonnes of CO, per millions euros of sales, measured as the first time data is
available for this variable before 2016Q1.

An indicator variable equal to one if the holder country is equal to the statutory country associated with the stock,
and zero otherwise.

(continued on next page)
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High carbon

Log(Carbon)
Log(Carbon) (before Paris)

log(Sales)
Dirty industry dummy

log(MV)
log(Firm size)
Inverse of price
Momentum
B/M

Beta

Volatility

Volume
Leverage
No foreign sales

Log(Domestic employees)
Domestic employee ratio

No foreign institutional
owners (10)
Critical sector (C.S) dummy

An indicator variable equal to one when carbon emissions are higher than the sample median of carbon emissions
based on the first measurement of carbon emissions before 2016Q1.

The natural logarithm of carbon emissions in terms of tonnes of CO,

The natural logarithm of carbon emissions in terms of tonnes of CO,, measured as the first time data is available for
this variable before 2016Q1.

The natural logarithm of total sales in euros

Indicator variable equal to one when a stock belongs to one of the NACE two industries and zero otherwise: B. Mining
and Quarrying, C1. Petrochemical manufacturing and D. Electricity, gas and steam.

The natural logarithm of stock total market value in euros

The natural logarithm of firms’ total assets.

The inverse of a firm’s share price measured at the end of year-quarter 1.

The rolling average of twelve month stock returns, measured at the end of each year-quarter ¢ and winsorized at 0.5%.
The stock book-to-market ratio winsorized at 2.5%.

The CAPM beta of a firm in year-quarter f, calculated using daily return data and winsorized at 0.5%.

The rolling standard deviation of monthly stock returns, measured at the end of each year-quarter + and winsorized at
0.5%.

Daily trading volume in billions of euros over each year-quarter r.

The ratio of book value of total debt to book value total assets, winsorized at 2.5%.

Dummy variable equal to one when a firm does not have any sales outside its domestic country and zero otherwise.
Based on a foreign sales variable (WC08731) collected from Worldscope.

Natural logarithm of the number of employees of the domestic unconsolidated firm.

Ratio of the number of employees from the (domestic) unconsolidated firm relative to a firm’s total number of
employees.

Dummy variable equal to one when a firm does not have any foreign institutional owners with an ownership of at
least 5%.

Dummy variable equal to one if a firm belongs to one of the critical sectors as defined by the EU critical entities
resilience directive 2022/2557 of the European Parliament. Specifically, based on details in the directive, critical
sectors are mapped to NACE classification numbers (between parentheses): Electricity (D.35.1, D.35.11, D.35.12,
D.35.13, D.35.14), District hating and cooling (D.35), Oil (H.49.5, B.06.1, C.19.2, B.09.1), Gas (D.35.21, D.35.22,
D.35.23, D.35.2), Hydrogen (C.20.11), Transport (H.49), Air (H.51, H.52.2, H.52.23), Rail (H.49.1, H.49.2), Water
(H.50.1, H.50.2, H.52.22), Road (H.52.21), Public Transport (J.62.09), Banking (K.64.19), Financial market
infrastructure (K.66.11, K.66.12), Health (Q.86.1, C.21.1, C.21.2, C.32.5, G.46.46), Drinking water (E.36), Waste water
(E.38.11), Digital infrastructure (J.61, J.61.1, J.63.11, J.63.12, J.61.2), Public administration (0.84.11, 0.84.22), Space
(C.30.3), Production, processing and distribution of food (H.52).

Panel C: Stock-level analyses

1log(CO,)
Disclosure

10

10 home

High French 70 dummy
POST

FR

Excess returns
log(Carbon/sales)
log(Carbon)

Delta French 10

Disclosure 2015
log(Sales)
Momentum
log(Firm size)
B/M

ROE

Invest/A
log(PPE)

Beta

Volatility

The natural logarithm of Scope 1 and Scope 2 carbon emissions, taking into account only the (raw) emissions as
reported by firms themselves.

Dummy variable equal to one when firms disclose Scope 1 and Scope 2 carbon emissions as reported by firms
themselves, and zero otherwise.

The percentage of institutional ownership by euro area investors.

The percentage of institutional ownership by euro area investors in their home country.

Dummy variable equal to one when French institutional investment is above the median in 2015 and zero otherwise.
Indicator variable equal to one from 2016 onwards and zero otherwise.

An indicator variable equal to one when the statutory country associated with a stock is France and zero otherwise.
The portfolio’s value-weighted returns minus the risk-free rate as defined by Fama-French.

The natural logarithm in terms of tonnes of CO, per millions euros of sales.

The natural logarithm of carbon emissions in terms of tonnes of CO,.

The difference between the average French institutional investment from 2016 and the average French institutional
investment before 2016.

Dummy variable equal to one if a firm self-disclosed its Scope 1 and Scope 2 emissions in 2015 and zero otherwise.
The natural logarithm of total sales in euros.

The rolling average of twelve month stock returns, measured at the end of each year-quarter ¢ and winsorized at 0.5%.
The natural logarithm of total assets measured in euros.

Book-to-market ratio: the ratio of book value of equity to market value of equity, winsorized at 2.5%.

Return on equity measured as net income as a percentage of total equity.

CAPEX divided by the book value of assets, winsorized at 2.5%.

Natural logarithm of property, plant and equipment.

The CAPM beta of a firm in year-quarter ¢, calculated using daily return data and winsorized at 0.5%.

The rolling standard deviation of monthly stock returns, measured at the end of each year-quarter + and winsorized at
0.5%.

This table provides a definition for the variables used in the regression analyses.
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Appendix B. Additional analyses and robustness checks
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Fig. B.1. Domestic carbon footprint and decomposition of carbon home bias

This figure presents graphs based on the holder-country-holder-sector portfolio sample. The top figure shows domestic carbon footprint (C F P"*"¢): The portfolio-
weighted average of carbon emissions divided by sales averaged each quarter, for the domestic part of the portfolio only. The bottom figure shows Carbon home
bias, which is the percentage of the portfolio’s carbon footprint that is domestic (CF P"*"¢/CFP) minus the same fraction computed for a global benchmark
portfolio with the same percentage invested at home as each investor (Ad;j.BCF P /Adj.BCF P*’'?). Based on Equation (6), the bottom graph also splits
average carbon home bias into its two components: CF P /CFP and Adj.BCF P""/Adj.BCF P and shows them separately. All measures are calculated
for each holder-country-holder-sector-quarter portfolio and subsequently averaged each quarter to create the bottom graph. The y-axis contains of the bottom
graph contains a break, as indicated by the double slash.
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Fig. B.2. Carbon footprint and (carbon) home bias for the MSCI world universe

This figure presents graphs of Carbon home bias, which is the percentage of the portfolio’s carbon footprint that is domestic minus the same fraction computed
for a global benchmark portfolio with the same percentage invested at home as each investor, Carbon-based home bias, which is the percentage of the portfolio’s
carbon footprint that is domestic minus the same fraction computed for an (unadjusted) global benchmark portfolio and Home bias, which is the percentage
invested in domestic stocks minus the percentage of the global benchmark portfolio that is composed of domestic stocks. The top graph shows Carbon-based
home bias and Home bias on equally weighted (EW) portfolios and benchmarks. The bottom graph shows value-weighted (VW) Carbon home bias, Carbon-based
home bias and Home bias calculated for a more restricted sample of stocks from the MSCI world that are from 14 European Union countries and the US. This
sample is also used in Appendix Table Table B.3. All measures are calculated for each holder-country-holder-sector-quarter portfolio and subsequently averaged
each quarter to create the bottom graph. The y-axis contains of the bottom graph contains a break, as indicated by the double slash.
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Fig. B.3. Home bias versus Carbon-based home bias and Carbon home bias

This figure presents scatter plots of Carbon-based home bias and Carbon home bias versus Home bias based on the holder-country-holder-sector portfolio sample.
All variables are in percentages. Carbon-based home bias is the percentage of total investor CF P that is due to domestic stocks minus the percentage of domestic
CF P relative to world CFP. Carbon home bias is the percentage of total investor CF P that is due to domestic stocks minus the home-bias-adjusted percentage
of domestic CFP relative to world CFP. The top graph presents a scatter plot of Carbon-based home bias versus Home bias. The lower graph presents a scatter
plot of Carbon home bias versus Home bias. For each graph, p indicates the correlation coefficient between the two variables.
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Table B.1
Portfolio carbon emissions and (carbon) home bias (portfolio regressions).
(€D 2) 3) “@ 5)
Panel A: CO, home bias
CO, home bias 0.630 1.151% 1.094*+ 0.811*** 0.806***
[0.539] [0.248] [0.251] [0.205] [0.217]
Home bias 0.573*** 0.966"** 0.662"** 0.845***
[0.148] [0.271] [0.225] [0.316]
log(Sales) 0.819*** 0.835"** 0.601*** 0.631***
[0.094] [0.099] [0.145] [0.095]
Industry bias global —0.456 —1.085*** —1.602***
[0.474] [0.399] [0.357]
Active share -1.138" —-0.306 0.078
[0.544] [0.510] [0.658]
log(Holdings) 0.010 —-0.007 -0.016
[0.027] [0.024] [0.065]
log(Firm size) 0.034 -0.161*
[0.128] [0.094]
B/M —-0.022 0.011
[0.234] [0.166]
ROE —0.027** —0.015*
[0.012] [0.008]
Leverage 1.249 —-2.169**
[1.047] [0.848]
Invest/A 9.487** 2.540
[4.391] [3.205]
Log(PPE) 0.080* 0.100***
[0.043] [0.035]
Constant 15.646"** 7.162** 7.287** 8.002*** 11.918**
[0.083] [0.975] [0.948] [1.448] [1.911]
Observations 2376 2376 2376 2376 2376
Adjusted R? 0.0895 0.571 0.591 0.663 0.873
Time FE Yes Yes Yes Yes Yes
Holder country x Sector FE No No No No Yes
Panel B: Home bias
Home bias 0.616"* 0.644** 0.626** —3.799* 4.438
[0.283] [0.291] [0.292] [1.651] [5.030]
log(CO, home benchmark) 0.077 -0.041 -0.063
[0.047] [0.048] [0.044]
log(CO, world benchmark) 1.063*** 1.023*** 1.314%*
[0.131] [0.131] [0.179]
Home bias x 0.291* 0.353**
log(CO, home benchmark) [0.102] [0.109]
Home bias x —-0.589*
log(CO, world benchmark) [0.345]
Observations 2376 2376 2376 2376 2376
Adjusted R? 0.437 0.523 0.526 0.533 0.538
Time FE Yes Yes Yes Yes Yes
Holder country x Sector FE Yes Yes Yes Yes Yes
Controls No Yes Yes Yes Yes

This table reports the results of estimating Eq. (7) where the dependent variable is the natural logarithm of portfolio carbon emissions, which is the portfolio-
weighted average of firm’s Scope 1 and Scope 2 carbon emissions. Panel A reports estimations for CO, home bias, for which we recalculate Carbon home bias with

absolute carbon emissions instead of emissions scaled by sales. Panel B reports estimations for home bias, also interacted with CO, benchmarks. Columns (2) to
(5) in Panel B have the same controls as Columns (2) to (5) in Panel A, but they are not reported for the sake of brevity. Table A.1 provides variable definitions.
Standard errors are clustered at the investor level and are reported in parentheses and ***, ** * correspond to the 1%, 5%, and 10% level of significance.
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Table B.2
Extensive margin of stock ownership and carbon home bias.
@ (2 3) 4 (5) (6) (7) 8
10 non-10
Home 19.308"* 17.057*** 19.325"* 37.231%* 5.785** 19.370** 16.399"** 18.294**
[0.386] [0.719] [0.386] [1.613] [0.296] [0.401] [1.020] [1.052]
log(CO, /sales) —0.339"** —0.358*** —0.502*** —0.224***
[0.036] [0.037] [0.053] [0.051]
Home x 0.666*"* 1.241% 0.098
log(Carbon/sales) [0.182] [0.254] [0.272]
log(CO,) —0.357*** —0.383"**
[0.037] [0.037]
log(Sales) —0.186** —-0.089
[0.077] [0.077]
Home x 0.749%**
log(Carbon) [0.180]
Home x —3.438***
log(Sales) [0.269]
Home x 8.282** 0.662
Dirty industry [1.313] [1.401]
Constant —39.180*** —39.143* —42.810*** —44.523** 60.837*+* —40.257*** —79.846*** —10.972%*
[1.254] [1.254] [1.345] [1.350] [0.055] [1.242] [1.961] [1.613]
Observations 3,712,085 3,712,085 3,712,085 3,712,085 6,624,295 3,730,829 1,835,542 1,876,543
Adjusted R? 0.113 0.113 0.113 0.114 0.028 0.113 0.122 0.121
FE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes No Yes Yes Yes

This table reports the results of estimating Eq. (8) where we replace the dependent variable with an indicator variable measuring the extensive margin and
estimate using a linear probability model. The extensive margin dummy is equal to one when we observe an investment and equal to zero otherwise. Following
(Koijen and Yogo, 2019), we define the investment universe for each holder country holder sector in each quarter as stocks that are currently held or ever
held in the previous 12 quarters. Columns (1) to (6) report results for the full sample, Columns (7) and (8) report results for the samples of institutional and
non-institutional investors, respectively. Home is an indicator variable equal to one when a stock is from the holder’s home country and zero otherwise. All
estimations include holder country, holder sector and industry x time fixed effects. Control variables include log(MV), logFirm size), Inverse of price, M omentum,
B/M, Beta, Volatility, and, Volume. Table A.1 provides variable definitions. Standard errors are clustered at the holder country x holder sector x stock level

and are reported in parentheses and

* correspond to the 1%, 5%, and 10% level of significance.

Table B.3
Stock ownership and carbon home bias: MSCI World with only European countries and the United States.
(€] 2) 3) 4 5) (6) [¥] (8) ©)
Home 3.197*** 2.995%** 3.199*** 4.494** 3.533** 2.695* 3.102** 2.312%* 3.811%
[0.070] [0.129] [0.070] [0.437] [0.074] [0.070] [0.076] [0.166] [0.185]
log(CO, /sales) —0.033**" —0.035**" —0.027*** —0.045*"
[0.006] [0.006] [0.008] [0.009]
Home x 0.059* 0.071* 0.066
log(Carbon/sales) [0.032] [0.041] [0.047]
log(Carbon) —0.033*** —0.035***
[0.006] [0.006]
log(Sales) 0.140** 0.150***
[0.015] [0.015]
Home x 0.064*
log(Carbon) [0.033]
Home x —0.227**
log(Sales) [0.058]
Home x 0.556*** 0.533*** 0.670***
Dirty ind. dum. [0.189] [0.177] [0.192]
Constant —15.098*** —15.084*** -14.136*** -14.197*** —8.324*** -10.363*** —15.300*** -11.321*** —19.949***
[0.298] [0.298] [0.318] [0.316] [0.203] [0.339] [0.295] [0.364] [0.446]
Observations 971,804 971,804 971,804 971,804 1,041,037 462,222 972,162 493,143 478,661
Adjusted R? 0.506 0.506 0.507 0.507 0.480 0.506 0.506 0.578 0.430
Sample US+EU US+EU US+EU US+EU US+EU EU US+EU US+EU US+EU
FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes No No Yes Yes Yes

This table reports the results of estimating Eq. (8) restricted to a sample of US and EU stocks from the MSCI world index covering 14 (formerly) European Union
countries (Austria, Ireland, Belgium, Germany, Denmark, Spain, Finland, France, Luxembourg, United Kingdom, Italy, Netherlands, Portugal, Sweden) and the
United States. The sample in Column (6) is further restricted to only European Union stocks. The dependent variable is the natural logarithm of euro ownership
of stocks. Columns (1) to (7) report results for all holder sectors, Columns (8) and (9) report results for the samples of institutional and non-institutional
investors, respectively. Home is an indicator variable equal to one when a stock is from the holder’s home country and zero otherwise. Table A.1 provides
variable definitions. All estimations include holder country, holder sector and industry x time fixed effects. Control variables include log(MV), log(Firm size),
Inverse of price, Momentum, B/ M, Beta, Volatility, and, V olume. Standard errors are clustered at the holder country x holder sector x stock level and are reported
in parentheses and ***, ** * correspond to the 1%, 5%, and 10% level of significance.
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Table B.4
DiD institutional ownership: Effects of French Article 173 on domestic holdings and potentially correlated omitted variables.
X-variables (€8] 2 3) ()] (5) (6) @)
log(Size) log(MV) No foreign log DomEmp No foreign CS
sales (DomEmp) Ratio 10 dummy
FRO x X 0.261** 0.425%* —0.485** 0.0505 —0.338 —0.340"* 0.412**
[0.04471 [0.0502] [0.193] [0.0323] [0.285] [0.125] [0.181]
X —-0.0150 0.746"** 0.0907 —-0.0269 -0.0792 0.0785 -0.185
[0.0661] [0.0591] [0.113] [0.0243] [0.152] [0.0747] [0.113]
POST x FRO x 0.325"* 0.314* 0.324** 0.241* 0.242* 0.311* 0.326**
High Carbon [0.133] [0.131] [0.141] [0.134] [0.134] [0.137] [0.134]
POST x FR —-0.200** —0.198** —-0.140 —-0.190* -0.191* -0.141 —-0.154
[0.102] [0.0985] [0.108] [0.102] [0.102] [0.104] [0.101]
POST x —0.341%** —0.342%** —0.374** —0.233"* —-0.236"* —0.356"* —0.352***
High Carbon [0.0811] [0.0808] [0.0838] [0.0852] [0.0853] [0.0827] [0.0813]
FR x 0.0659 —0.0166 0.481** 0.228 0.179 0.492%* 0.454*
High Carbon [0.182] [0.168] [0.174] [0.182] [0.187] [0.170] [0.169]
Observations 51,908 51,908 48,771 43,010 42,840 50,721 51,908
Adjusted R? 0.539 0.543 0.539 0.600 0.600 0.534 0.535
Controls + FE Yes Yes Yes Yes Yes Yes Yes

This table reports the results of estimating Eq. (9) where the dependent variable is the natural logarithm of ownership of institutional investors, for a sample of
domestic holdings i.e. holdings where the holder country equals a stock’s statutory country (like in column (2) of Table 7). The columns indicate the X-variables
that are used in each respective interaction shown in the rows of the first column. log(Size) is the natural logarithm of firms’ total assets. log(M V) is the
natural logarithm of stock market valuation. No foreign sales is equal to one if a firm has no foreign sales and zero otherwise. log(DomEmp) indicates the natural
logarithm of domestic employment. DomEmp ratio is domestic employment scaled by total employment. No foreign IO is equal to one if there are no foreign block
shareholders and zero otherwise. CS dummy equals one if a firm is from a critical sector and zero otherwise. POST is defined as an indicator variable equal
to one from 2016Q1 onwards and zero otherwise. FRO is a dummy variable equal to one for French (institutional) owners and zero otherwise. High carbon
is a dummy variable equal to one when carbon emissions are higher than the sample median of carbon emissions based on the first measurement of carbon
emissions before 2016Q1. Table A.1 provides variable definitions. All estimations include holder country, holder sector, industry x time fixed effects and firm
controls. Standard errors are clustered at the holder country x holder sector x stock level and are reported in parentheses and ***, ** * correspond to the 1%,
5%, and 10% level of significance.

Table B.5
Reporting carbon emissions and French Article 173.
(€9) (2) 3) 4 ) (6)
FR IO FR IO FR IO
>0.5% >0.5% >0.5%
POST x FR 0.017 —-0.031 -0.019 —0.244**
[0.025] [0.050] [0.028] [0.076]
High French 10 0.069*** 0.069*** 0.044** 0.041**
[0.010] [0.010] [0.017] [0.017]
POST x 0.015* 0.015* 0.053"* 0.057***
High French IO [0.008] [0.008] [0.015] [0.016]
POST x FR x 0.041 0.207**
High French IO [0.057] [0.081]
FR x 0.069* 0.010
High French IO [0.038] [0.047]
log(Firm size) 0.100"** 0.094** 0.094*** 0.106™** 0.102"* 0.102***
[0.004] [0.004] [0.004] [0.006] [0.006] [0.006]
Constant —1.442"+* —1.385"* —1.387*** —1.417*** —1.420" —1.417***
[0.032] [0.032] [0.032] [0.045] [0.045] [0.045]
Observations 50,602 50,602 50,602 12,855 12,855 12,855
Adjusted R* 0.390 0.394 0.394 0.489 0.492 0.492
Industry-time FE Yes Yes Yes Yes Yes Yes
Statutory country FE Yes Yes Yes Yes Yes Yes
Firm controls Yes Yes Yes Yes Yes Yes

This table reports the results of estimating Eq. (11) using a linear probability model. Columns (1) to (3) present results for the full sample, Columns (4) to (6)
report results for a subsample with French institutional ownership (FR IO) larger than 0.5%. The dependent variable is Disclosure, an indicator variable equal
to one when a firm discloses its carbon emissions and zero otherwise. POST is defined as an indicator variable equal to one from 2016 onwards and zero
otherwise. FR is a dummy variable equal to one when the statutory country associated with a stock is France and High French IO is a dummy variable equal to
one when French institutional investment is above the median in 2015 and zero otherwise. All estimations include industry X time and statutory country fixed
effects. Table A.1 provides variable definitions. Standard errors are clustered at the stock level and are reported in parentheses and ***, **, * correspond to the
1%, 5%, and 10% level of significance.
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Table B.6
Portfolio excess return regressions.
@ (@) 3 4 (©)] 6) )
Full Home Foreign Full Full Home Foreign
log(CFP) 0.851**
[0.344]
log(CF P home) 0.132
[0.293]
log(CF P foreign) 0.780**
[0.314]
log(CF P constant) 1.034**
[0.450]
log(Carbon) 0.415
[0.276]
log(Carbon home) -0.105
[0.173]
log(Carbon foreign) 0.551**
[0.242]
Carbon home bias 1.000 2.231 1.883 0.769 1.098 2.835 1.043
[1.262] [1.897] [1.682] [1.297] [1.341] [1.884] [1.478]
Home bias —-0.875 0.814 -1.371 —-0.874 —-0.097 0.949 -1.273
[1.121] [1.300] [1.254] [1.148] [1.214] [1.312] [1.291]
log(Holdings) -0.337* —-0.335* —-0.382"
[0.176] [0.171] [0.172]
log(Holdings home) —0.630"** —0.606***
[0.227] [0.227]
log(Holdings foreign) -0.213 —-0.241
[0.158] [0.168]
Mkt - RF 0.910*** 0.826*** 0.914*** 0.906*** 0.907*** 0.824*** 0.915%**
[0.014] [0.024] [0.015] [0.013] [0.013] [0.024] [0.015]
SMB 0.252*** 0.468"** 0.097*** 0.265*** 0.265*** 0.474*** 0.102***
[0.031] [0.037] [0.026] [0.031] [0.031] [0.036] [0.028]
HML 0.099*** 0.127*** 0.015 0.095*** 0.097*** 0.126*** 0.015
[0.026] [0.037] [0.016] [0.026] [0.026] [0.037] [0.016]
WML —-0.036 —-0.052 —-0.057** —-0.042* —-0.041* —-0.053 —0.058**
[0.024] [0.035] [0.027] [0.024] [0.023] [0.035] [0.027]
Constant 2.900 12.010"** 0.735 1.886 1.732 13.638"** -3.203
[4.840] [4.467] [4.009] [4.999] [6.232] [4.759] [5.238]
Observations 2375 2375 2,371 2375 2375 2375 2,371
Adjusted R* 0.757 0.615 0.813 0.758 0.757 0.615 0.812
Country X Sector FE Yes Yes Yes Yes Yes Yes Yes

This table reports the results of estimating: R;, — RF, = a, + f; log(CFP);,_; + f,Carbon home bias;,_, + f, Home bias;,_, + f;log(Holdings);,_; + f;(RM, — RF,) +
PsSMB, + psHML, + WML, +¢,,, where R,, — RF, is the excess returns on the portfolio of investor i. Returns on portfolios of investor i at year-quarters
t are stacked in a panel. The main variable of interest, log(CFP) is the natural logarithm of CFP. All explanatory variables except the Market factor and
Fama-French factors for developed markets are lagged by one period. Columns (1), (4) and (5) provide estimations for the total portfolio, Columns (2) and
(6) provide estimations for the home subportfolio and Columns (3) and (7) present estimates for the foreign subportfolio. Column (4) provides estimations for
the total portfolio where the mean of carbon/sales over time is taken for each firm in the calculation of CFP. Columns (5), (6) and (7) include /og(Carbon),
which is a measure of portfolio carbon emissions not scaled by sales. The control variables Carbon home bias and Home bias are defined in Egs. (6) and (3),
respectively. The control variable log(Holdings) indicates the size of each (sub)portfolio. Table A.1 provides variable definitions. All estimations include holder
country x holder sector fixed effects. Standard errors are clustered at the investor level and are reported in parentheses and ***, ** * correspond to the 1%,
5%, and 10% level of significance, respectively.
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Data availability

The data that has been used is confidential.
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