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Abstract

After an initial optimism for the role of the stock market in the transition to the Green Econ-
omy following the Paris Climate Accords, with corresponding focus on sustainability and ESG
issues by institutional investors, the ESG agenda has had some recent knocks. The war in Ukraine
and the “war on woke” by the US Trump administration are the most obvious examples. In this
paper we investigate these issues. We use data from the Nordic Stock Markets, to first investigate
stock market listings (IPOs), and find that high quality ESG (green) firms are issued at better
terms. However, coinciding with the onset of the Ukrainian war, green IPOs dry up. To investi-
gate whether this can be due to less willingness to fund green investments, we look at the cost of
capital for existing firms. Here too we find that in the period from 2018 to the onset of the war
in Ukraine, ESG properties matter for the crossection of returns, but, immediately after the start
of the war, ESG ceases to matter
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Introduction

Concerns about climate change lead to a drive for economic and social transition towards a zero-
emission society. But the necessary changes, such as transforming energy systems from fossil fuels to
renewables, comes with a need for substantial capital investments. Raising large amounts of capital
is a prime function of stock markets. Stock markets are also key when small, innovative firms want
to scale up. Well functioning stock markets that can both provide capital for large infrastructure
investments and provide risk capital for innovative green investments are therefore key to the success
of a transition to a more sustainable society.

Following the Paris Climate Accord, the worlds capital markets started a transformation in this
direction. ESG issues became central in financial institutions, and issues of corporate social respon-
sibility were at the front of policy discussions. A large literature builds and test theories where ESG
issues matter for stock pricing (i.e. firms cost of capital)[| The empirical ESG literature primarily asks
whether ESG is priced in the crossection. In this paper we first add to this literature by investigating
listings (IPOs). The point at which a firm /Zsz is when it typically raises substantial amounts of zew
capital. There is therefore “real money” changing hands. The IPO price can therefore potentially
identify ESG effects distinct from those implied in the trading in the secondary market.

We view the Nordic (Denmark, Finland, Iceland, Norway and Sweden) and Baltic (Estonia, Latvia,
and Lithuania) stock markets as a good laboratory for investigating these issues. These are relatively
homogeneous societies which agreed on the need to combat climate change following the Paris agree-
ment. They are also close to Ukraine, and therefore particularly exposed to consequences of the war.
The Nordic markets are also well suited to study environmental issues (E), as the other parts of ESG,
S and G, are not varying much in the Nordic context, due to social coherence and strongly regulated
governance. There are also some potential useful crossectional differences. For example, Norway is a
large oil and gas producer. Following the Paris Climate Agreement Norway saw the need to transit the
economy away from oil and gas, and introduced substantial incentives for companies to develop in
alternative, more sustainable directions. However, following the Ukraine war, Norway has focused
on replacing Russian oil and gas to the European market. The other Nordic countries have much
lesser roles in energy production.

We find that in the post-Paris agreement period, starting in 2018, we see a flurry of IPOs activity,
with lots of green stocks listing. However, following the onset of the Ukrainian war, green IPOs dis-
appear. A possible reason behind this is the political backlash against ESG. As pointed out by Bolton
(2026) and|Weder di Mauro| (20206)), various events indicate that the ESG momentum is losing steam.

In the US, the Trump Administration’s “war on woke” for example targeted ESG-based investment

'Starks|(2023) and|[Hong and Shore|(2023) summarizes much of this literature.



criteriaf| In Europe, Russia’s attack on Ukraine has shifted focus to defense and energy security issues,
potentially “crowding out” climate concerns.

In the context of our study of IPOs, it is not possible to use data on properties of IPO firms to
address this issue, as green IPOs almost do not exist in the later part of the period. We therefore turn to
the more traditional method, asking whether ESG is priced in the Nordic cross-section, and whether
this relationship changes. Estimating a cross-sectional asset pricing model of the effect of ESG on the
Nordic cross-section we find that in the period from 2018 to the 2021, the market had a significant
ESG “premium.” After 2021 our estimate of a “green” premium is statistically indistinguishable from
zero, consistent with a view that the market has stopped viewing green investment favorably. This
disappearing ESG bias in the cost of capital is consistent with the drying up of green IPOs.

The object of main interest in IPOs is the difference in the price at which the stock list (either the
issue price or the opening price), and the equilibrium price after some trading, typically the close price
on the first day, but alternatively for example the close price after the first week of trading. This dif-
ference is the underpricing associated with an IPO. Typically, this underpricing is substantial, stocks
issue at a price way below the later close price. The common theories used for motivating substantial
underpricing are based on information asymmetries between the IPO company, underwriters, and
potential investors. These theories can be adjusted to bring in ESG issues, by for example assuming
uncertainty about the willingness to subsidize green investments. As we will show, these types of
theories involve more underpricing to elicit revelation of this information.

However, we also argue that the traditional IPO theories based on informational asymmetries
may not be the most relevant in the context of ESG. Many ESG properties are observable. The en-
vironmental properties of a wind farm are obvious. Instead, we argue that there are potential issues
with supply and demand: Following the Paris Accords, the financial management industry saw a large
growth in interest in mutual funds labeled as green/environmentally friendly. These firms need to find
investable equities that match their green criteria. If there is an under-supply of such stocks, institu-
tions will be looking hard at green IPOs, potentially overbidding in the pre-issue auctions to secure
their slice.

Our results are in fact supportive of this second type of theory. We actually estimate that the
IPOs in this period are slightly overpriced, with green IPOs more overpriced, consistent with a under-
supply explanation. Additional support for under-supply is provided by the post-IPO trading. The
green stocks have lower turnover (i.e. are traded less) the first day and week, potentially due to more
of these stocks getting locked into institutional “climate friendly” portfolios.

As mentioned, we turn to the crossection of existing firms (ie. firms active in the whole period
2018-2026, not firms that do IPOs in the period), and evaluate whether there are changes to the cost
of capital implied by the continuous trading in the secondary market. We do this two ways. One

is an estimation in a system, in a formulation that builds on |Gibbons| (1982). This formulation will

*See e.g.|Williams| (2026) for details on the US anti-ESG agenda.



maximize the econometric efficiency of the estimation. It is with this formulation we find a that ESG
properties are priced in the Nordic cross-section in the period 2018—2022. As a second econometric
formulation we consider a variation on the classical Fama and MacBeth|(1973) “rolling beta” estima-
tion. While this method is less econometric efhicient, it allows us to investigate time series variation in
the ESG relationship, as the estimation is done on one cross-section at a time. Here we find that times
with nonzero coefficient estimates on the ESG score is the period 2020-2022, also the period with the
most concentration of green IPOs. It is also remarkable how this effect disappears immediately upon
the onset of the Ukrainian war.

We can summarize our contributions as two: First, in the aftermath of the Paris Agreement, green
IPOs seem highly sought after, with issues overpriced. Data from the primary market thus confirms
the evidence that ESG matters for stock prices in the crossection. Second, early evidence that the
political noise around ESG is reflected in actual market behavior.

The structure of the paper is as follows. Sectionsummarizes literature and develops hypotheses.
Section [2] describes the market and provide some summary statistics. Section [3|investigates Nordic

IPOs. Sectionlooks atenvironmental effects in the Nordic crossection. We finally ofter a conclusion.

1 Literature and hypothesis development

This work intersects several financial research fields. In the following, we attempt to summarize the
two key subplots of particular relevance (ESG linked asset pricing and IPOs) before looking at the

intersection of the two and develop the hypotheses to be tested.

.1 ESG and asset pricing

Our research questions concern whether differences in corporate environmental stance are linked to
differences in IPO outcomes. A necessary condition for this is that firm’s cost of capital varies with
environmental issues, or more generally, ESG. Are there theoretical frameworks that allow us to make
this case? To simplify the discussion, let us label stocks with high-quality ESG “green” and those
with low-quality ESG “brown.” There are two theoretical approaches to generating a price (return)
difference between brown and green stocks.

The first is a mispricing argument. With this view, current stock prices do not fully reflect the
ESG consequences of firms’ choices, which could be due to brown stocks’ prices not endogenizing
the future climate consequences, or because the stock market does not appreciate the potential higher
future returns for green firms “preparing for the new circular economy.” A possible theoretical ap-
proach that generates such results is the classical short-termism argument of e.g. Stein| (1989). While
the short-termism argument s general, a prime source of disagreement in the context of ESG concerns
tuture regulation. This is particularly the case for environmental issues. As countries must adapt to

international agreements such as the Paris Climate Accords, firms may face intrusive regulation of



climate-related aspects of their operations. Disagreement about the degree of intrusion will trans-
late into different views on future cash flow. If the short-term view does not fully incorporate future
negative climate consequences, long term returns will be higher for green firms.

This first theoretical argument is framed in a traditional risk-return framework. The second type
of theoretical argument moves beyond this by introducing non-pecuniary preferences, where the ESG
component of a firm directly affects utility functions. The argument of e.g. Pistor, Stambaugh, and
Taylor|(2021) is that when a subset of investors gets utility from green stocks beyond their pure mon-
etary return, green stocks can sustain lower returns There is, however, a trade-off. The higher ex-
pected returns for brown firms also translate to higher capital costs for these firms. Thus, when fi-
nancing new investments, brown firms will face a steeper hurdle rate than green firms. These brown
firms will then have an incentive to become greener to access cheaper capital. In equilibrium, this will
be a true trade-off, where greener firms can sustain lower costs of capital.

There is a voluminous empirical literature that provides estimates of a green return premium with
various assumptions as to what ESG aspect is relevant, and variations in asset choice. Hong and Shore
(2023) summarizes much of this literaturef| Most studies find negative estimates of the green return
premium. For example|Chaval (2014), using a sample of environmental firms, finds a premium in the
range (—0.7% to —1.4%). Similarly, Bolton and Kacperczyk!(2021) finds a premium in the range (—1.5%
to —3.6%) related to Carbon, and |Pistor, Stambaugh, and Taylor| (2022)) estimates a green premium
of —1.4%. We conclude that the empirical evidence predominately points to a negative estimate of the

green return premium.

1.2 Stock Market Listings

The Initial Public Offer (IPO) is one of the most important events in a firm’s life, where the company
moves away from being closely held to a wide ownership of liquid equity. In a traditional IPO, the
firm raises new capital as part of the listing process. The issue price is typically the outcome of a
bargaining process. Recently, we have seen the various stock markets innovating with the form of
the IPO. Some companies choose to list without raising new capital (pure listing). Others combines a
pure listing with a private placement (ie. with a less formal bargaining process leading up to the setting
of anissue price). These innovations are attempts by stock exchanges to make the listing process easier,
presumably as a reaction to the decline in listed firms, particularly in the US (Doidge, Karolyi, and
Stulz, 2013;|Gao, Ritter, and Zhu, 2013).

Exchanges have also lowered the cost of the traditional listing by introducing lower-cost listing

possibilities, creating a menu of tiered markets within an exchange. The lower-cost alternatives lower

3Models with similar results include Pedersen, Fitzgibbons, and Pomorski| (2021) and|Zerbib)(2022).

*Other surveys of empirical studies of ESG and performance include/Coqueret|(2021),Whelan, Atz, and Clarki(2021),
and|Atz, Van Holt, Liu, and Bruno|(2023)).

’See[Huang, Ritter, and Zhang(2023)) and[Huang and Zhang|(2022)) for surveys.



listing requirements, such as the amount of financial information necessary for listing and the number
of distinct owners. Euronext is an example of an exchange that has taken the step of creating separate
markets with lower listing requirementsE]

A company’s way to an exchange listing is facilitated by investment banks that acts as underwrit-
ers. As part of the listing process a prospectus is filed with the the relevant financial authority. The
prospectus is partly standardized, containing historical accounts, legal statements and so on. But the
prospectus also details the business plan of the company.

During the first day of trading, stocks starts trading at the beginning of the day, either from the
issue price, or set in an opening auction. The price then evolves as interested buyers are able to trade
the stock during the day. If there is a large pent-up demand for the stock, this will be pushing up the
price during the first day of trading. The closing price at the first trading day is often viewed as an
estimate of the “true” (efficient) price of the stock. The difference between these two prices is called
(first day) underpricing. This underpricing represents a cost for the firm, because the firm’s stock
could theoretically have been issued at the “true” price and still not been under-subscribed. Note
that for an issuing firm, underpricing is only part of the cost of listing. The firm will additionally be
paying fees to underwriters. There may also be other ways the underwriters are remunerated.

Historically underpricing has been substantial. For example,|Lowry, Michaely, and Volkova)(2017)
find an average of 17% first day return for US IPOs in the period 1973-2016. The research on the IPO
process is therefore primarily concerned with the cause of underpricing The focus is on asymmetric

information models of underpricing in the setting of bookbuilt IPOs.

r.2.0 ESG and capital raising — empirical evidence

Several empirical studies link ESG to IPO outcomes. For example, in cross-country studies, Baker,
Boulton, Braga-Alves, and Morey|(2021) and|Boulton|(2024)) find that underpricing tends to be lower
in countries with more transparent financial disclosures and higher liability standards. Economidou,
Gounopoulos, Konstantios, and Tsiritakis| (2022)) find that disclosure of ESG information prior to
an IPO increases the level of underpricing, increasing the cost of capital for companies revealing ESG
performance. The study does not take into account the content of the ESG disclosure, just its exis-
tence. Similarly, but with the opposite conclusion, |Ferri, Tron, Colantoni, and Savio|(2023) find that
in their sample of European stocks ESG disclosure is related to lower IPO underpricing compared
with companies that do not provide ESG disclosure. |(Chen, Khoo, and Peng|(2023) find that climate
change disclosures are associated with lower IPO underpricing. The study which is closest to our pa-
per, Feniliand Raimondo|(2021), also use text analysis of the prospectuses and links it to underpricing,

finding that the amount of ESG disclosures is negatively associate with IPO underpricing.

GEmpirically, Kaserer and Trebel (2023)) investigate the consequences of the simplified listings, specifically the EU
growth prospectus, and find that simplified listing is less complex and streamline the listing process. However, they find
no robust evidence that the simplified process caused an increase in IPO activity for small and medium companies.

7See Ritter|(2o11) and|[Lowry et al.{(2017) for overviews of much of this literature.



Where our analysis differ from the above analysis is the theoretical starting point. Our analysis
starts with the cost of capital consequences of ESG. The literature discussed above generally views
disclosure as a general reduction in information asymmetry, without linking it to the raising of capital
for green investment. (See e.g.|Zazzaro, Oliviero, and Rondinella (2024) for a discussion of availability
for capital to green investment.)

Related to the issue of asymmetric information, ESG disclosure is found to reduce idiosyncratic
volatility and downside tail risk. Reber, Gold, and Gold|(2022) further find that higher ESG ratings
have lower firm-specific volatility and downside tail risk the first year of trading after listing. [Wang
and Xul (2023) investigate IPOs for the Hong Kong stock market and find that ESG is a key driver for
price stability.

Investigating US SEOs, Feng, Chen, and Tseng| (2018) find that firms with high corporate social
responsibility (CSR)) scores experience fewer adverse reactions to SEOs than firms with lower scores.
Firms with high ethical scores decrease SEO underpricing through extensive information disclosure,
decreasing information asymmetry. Further, they differentiate the types of CSR concerns and find
that environmental concerns or improving the rights of minorities and women are the most effective

in reducing negative announcement returns and underpricing.

1.3 Prior work on Nordic listings

There is little academic work specifically on Nordic listings. One exception is Axenrod, Bienz, and
Cornelli/(2024)), who investigate an innovation in Nordic IPO markets, Cornerstone Investors, which
are investors that pre-commit to invest. Their analysis looks at the period 2014—2018, and their focus
is on the dynamics of the price setting before the first date. They do however provide some statistics
on underpricing, where their full sample has a mean (median) underpricing of 8.3% (4.4%).
International investigations of IPO crossections typically include Nordic companies. For example
Banerjee, Dai, and Shresthal (2011) investigates IPOs in the period 2000 to 2006, and find an average
of underpricing for Norway of 4.33%. Norway has the lowest average underpricing in their sample of

36 countries.

1.4 Hypothesis development

Let us now develop the hypotheses to be tested. We are concerned with the stock pricing at the IPO
stage. We are asking whether ESG properties of the firm will matter. The channel for ESG to matter
is cost of capital. All else equal, the lower the cost of capital, the higher the issue price can be.

In IPO theory it is common to assume information differentials involving the investment bank
setting the price and the potential buyers of stocks in the IPO. We therefore start by the two common
theoretical approaches in the IPO literature, partial adjustment and neglected demand. We follow

Rau, Sandvik, and Vermaelen|(2024)), and adjust these theories to accommodate ESG issues.



In the partial adjustment type of argument suppose some potential investors are better at eval-
uating the environmental stance than the investment banker setting the price. Under an asset pricing
model where good environmental stance can support a higher price (and lower return), this means
these investors have private information about valuation. To elicit that information, the investment
banker must give the “good” case more in terms of price difference between the price set and the
“true” price. With this argument (first-day) underpricing will be higher the better the environmental
ranking of the listing firm.

With the neglected demand type of argument, the investment banker is unaware of the (addi-
tional) value that investors puts on more environmentally sound firms. The ESG aspect is therefore
not reflected in the issue price. The first day of trading will therefore induce a price increasing in
environmental quality.

Both these theories predict that underpricing will be increasing in the firm’s environmental qual-
ity, which leads to our formulation of:

Hypothesis 1: Measures of underpricing increases with the firm’s environmental quality.

Both the above theories rely on an assumption of asymmetric information about the effect of
ESG on the firm’s cost of capital. It is however questionable if this is a good assumption. Most ESG
properties are observable, which means that the investment banker setting the price will have the
same opinion about the value of ESG as the potential buyers. There is an alternative approach that
can explain ESG-linked differences in the IPO: under-supply of green stocks. In the period we are
investigating, the financial industry saw a tremendous growth in “environmentally friendly” funds.
These funds would either overweight “good ESG,” or be limited to just invest in stocks with high
environmental credentials. Then IPOs of “good ESG” firms will see a high demand, in a situation
where there (as yet) are few firms able to fit into a “green” portfolio. While this under-supply may be
short lived, this theoretical argument still leads to:

Hypothesis z: Measures of underpricing decreases with the firm’s environmental quality.

2 Economic Environment and Data

We use data from the Nordic (Denmark, Finland, Iceland, Norway and Sweden) and Baltic (Esto-
nia, Latvia and Lithuania) exchanges. Of these, all but Norway have national exchanges as part of
NASDAQ. Norway had an independent exchange in the period 2018-2020, before it was bought by
Euronext. The IPO sample is provided by Federation of European Securities Exchanges (FESE)P)|
For each firm we gather data on stock prices and other company specific information from Euronext,
LSEG Workspace, Yahoo Finance, and other data providers. We also collect the IPO prospectuses

from various public databases. In most cases we will normalize measures across exchanges by convert-

$This line of argument follows Benveniste and Spindt|(1989).
The statistics section at|fese.eu provide detailed lists of all listings at European Exchanges.
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ing to US dollars (USD).

2.1 Listing Sample

Tablefdescribes the starting sample, a total of just above 6oo listings[°|with Sweden having the largest
number of listings, followed by Norway and Finland. The remaining countries have more limited
numbers of listings. The table also breaks the sample down by industry, using the ICB categorization

common among stock exchanges. Industrials (50) has the most listings, followed by Technology (10).
Table 1: The sample of listings on the Nordic Stock Exchanges

Panel A: Country distribution

2018 2019 2020 2021 2022 2023 2024 2025 2026 Allyears

Norway 16 1 52 67 16 6 2 7 8 195
Sweden 27 23 28 2 24 4 30 23 2 273
Denmark 10 4 3 24 2 I 2 o) o) 56
Finland 2 6 4 26 6 o 5 6 2 67
Iceland 2 o o 4 2 I 2 1 o 12
Baltics 2 I 2 9 6 3 2 I o 26
Total 69 45 99 242 56 15 53 38 12 629

Panel B: Industry distribution

2018 2019 2020 2021 2022 2023 2024 2025 2026 AllYears

10 Technology II 10 18 47 8 o 3 3 I 101
15 Telecommunications I o 2 7 2 o o I o 13
20 Healthcare 2 14 21 6 I 7 4 o 69
30 Financials 6 4 21 4 I 8 6 I 54
35 Real Estate 4 3 I 2 o 7 o 2 32
40 Consumer Discretionary 8 10 8 40 6 o 4 6 o 82
45 Consumer Staples 3 I I 16 I 3 5 2 0 42
so Industrials 16 10 19 43 14 5 9 I0 5 31
55 Basic Materials 2 3 9 4 o 2 4 o 26
60 Energy 5 9 2 7 3 7 2 2 49
65 Ultilities I 6 13 1 o I I 23
Total 69 45 97 240 55 3 53 38 2 622

The number of listings on the Nordic Stock Exchange in the period 2018-2026:04. Data source: Federation of European Securities Exchanges (FESE).
Listings on Nasdaq Nordic (Denmark, Finland, Iceland, Sweden, and the Baltics) as well as the Norwegian listings on the Oslo Stock Exchange (2018-
2020) and Euronext/Oslo (2020-2026). Panel A breaks them down by country. Panel B breaks them down by the ICB industry classification.

'*Note that in some of the analyses the number of observations is less, we are missing some of the additional informa-
tion, such as prospectuses.



Let us also look at some further institutional issues. This is a period where these nordic exchanges
attempted to garner interest in listing for smaller companies, by introducing lower tiered market
places, with lower listing requirements. Nasdaq introduced a market place called “First North”, with
various subcategories. Euronext have “Euronext Access” and “Euronext Growth” as lower tiered al-
ternatives to their main markets. Tableshows where companies in our sample list. The clear majority
of firms actually list in the lower tiered markets. The more successful firms will typically later move

up to the main list.

Table 2: Main market vs lower tiered markets

Main Mkt Growth mkt

Denmark 9 48
Finland 18 49
Norway 43 152
Sweden 64 209
All 136 494

The table counts the number of listings in various market tiers. For the Nasdaq markets, the “growth” category is firms listing in the “First North”
markets. For Oslo, it is firms listing in either “Euronext Access” or “Euronext Growth”.

Another issue is the method for getting onto the market. The traditional IPO involve bookbuild-
ing for an issue of new capital, with changing prices reflecting the interest in the bookbuilding process,
before the issue price is set just before the listing. We see that for our sample, there are a number of
alternatives. One is to just list, without issuing new capital. Another involves new capital, but which
is formally done by raising capital as private equity, just before the stocks list. In table 3 we show
the distribution of IPOs (raising capital, either just before, or as part of the listing), and pure listing.
Norway is the country with the largest fractions of pure listings, but it is also common in the Nasdaq

markets.

Table 3: IPO/Listing by country

IPO Listing

Denmark 52 5
Finland 58 9
Iceland 8 4

Norway 18 77
Sweden 228 45
Baltics 24 2

All 488 142

The table counts the number of listings using different processes for listing. IPO is a listing where the company raises new capital, either through a
private placement coinciding with the listing, or as part of the IPO. Listings just start trading on the exchange, without any new stocks being issued.
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For some perspective on the magnitude of the firms listing on these exchanges, Table[g]summarizes

the market capitalization of the firm at the listing point.

Table 4: Market Capitalization of IPO firms

Min Mean Median Max n

Norway 4.8 4385 151 13088 195
Sweden 0.5 144 50 m3 25l
Finland 7.4 181 111 818 64
Denmark 6.6 98 30 1060 55
Iceland 16.8 362 185 965 9
Baltics 3.6 75 18 598 25

The table describes the market capitalization of firms listing at the Nordic exchanges in the period. The market capitalization is estimated at the listing
point. Market capitalization measured in million US dollars (USD).

II



2.2 Underpricing

Let us now turn to the object of main interest in our analysis of listings: The initial underpricing, mea-
sured as the difference between the first price (£y) and the market price after some trading (P ),
such as the close the first day, or the close after a week of trading. The first price is the issue price
(from either a public bookbuilding process or a private placement), or the opening price, which on
these exchanges are set in an opening auction.

Table [s] gives some summary statistics for these two estimates of underpricing, broken down by
country. What should surprise the reader the most is that the estimates of underpricing are negative,
which, since we are measuring underpricing, means that we are really looking at overpricing, the initial

price is higher than the various close prices.

Table s: Estimates of underpricing

Panel A: First day underpricing (in %)

Mean Median n

Denmark 0.9 -0.9 31
Finland -2.4 L2 52
Iceland -2.6 -1.O 7
Norway -1.6 -1.6 195
Sweden -4.2 L2 190
Baltics -5.9 -1.8 17
All 2.7 L2 492

Panel B: First week underpricing (in % USD)

Mean Median n

Denmark -6.3 -9.7 31
Finland 3.2 1.2 54
Iceland 2.5 -2.9 7
Norway -4.0 -2.8 193
Sweden -5.5 3.6 192
Baltics -0.7 -Ls 19
All -4.5 -3.0 496

Averages and medians for underpricing at listings at Nordic stock exchanges in the period 2018-2026:04. Underpricing for stock 7 is measured as:
Underpricing; = (Pjpost — Pipre) | Piposts where Py ppe is the initial price (Either the issue price in the IPO, or the opening price), and P; , is a close
price. For the daily underpricing it is the close price on the first day of trading. For the weekly underpricing it is the close after a week of trading. The
weekly underpricing is measured in USD. Numbers in percent.

This will look surprising for readers familiar with the US markets, where for example Huang et al.
(2023) report an average (first-day) underpricing of 41.6% for all IPOs in the US in 2020. There are a
number of issues. First, the typical IPO underpricing in the Nordic markets are substantially lower
than the US, as already mentioned Scandinavian markets have typical underpricing in the 4-5% re-

gion. An additional factor is that many of these cases are pure /istings, where we look at the difference
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between the open and close prices. That still does not explain what looks like overpricing. But that
means that our listings in Nordic markets seem special, and make them interesting objects for crossec-
tional analysis.

Let us also connect the undepricing with the market place. Is it different between listings on the
Main market relative to the growth markets? Tableprovides the average underpricing for the largest
markets. On average, the underpricing is negative in the growth market, and zero in the main markets.

In later regression we will therefore control for market place.
Table 6: Underpricing by market place

Panel A: Daily Underpricing

Main Mkt Growth mkt

Denmark 4.8 0.6
Finland -4.5 -1.6
Norway -0.7 -1.9
Sweden L3 -5.9
All -0.3 3.4

Panel B: Weekly underpricing

Main Mkt Growth mkt

Denmark 5.8 -7.2
Finland L3 -4.8
Norway 0.3 -5.3
Sweden -0.5 7.1
All 0.0 5.8

Averages of underpricing at listings at Nordic stock exchanges in the period 2018-2026:04, grouped by whether the listing is at the main market,
or one of the lower tier markets. (Nasdaq: First Nordic, Euronext: Access or Growth). Underpricing for stock 7 is measured as: Underpricing, =
(Pipost = Pipre) | Pipost, where Py is the initial price (Either the issue price in the IPO, or the opening price), and P;y is a close price. For the daily
underpricing it is the close price on the first day of trading. For the weekly underpricing it is the close after a week of trading. The weekly underpricing
is measured in USD. Numbers in percent.

2.3 Liquidity

Another object of interest in listings concerns the trading in the after-market. To measure that we
calculate the turnover, the fraction of the company’s shares outstanding traded, either the first day,
or the first week. Table[7|provides some descriptive statistics. We note that Sweden is the market with

the most post-issue trading.

2.4 Non-IPO sample

In alater part of the paper we will look at the crossection of existing stocks in the Nordic markets. For

this sample we use the largest stocks on these exchanges, and restrict the sample to stocks continuously

3



Table 7: Estimates of Turnover

Panel A: Turnover (first day) (%)

Mean median n
Denmark 9.4 63 28
Iceland 6.6 3.1 51
Finland L9 L7 4
Norway 4.4 L7 188
Sweden 9.9 4.8 174
Baltics L2 0.6 17
All 6.9 3.2 462

Panel B: Turnover (first week) (%)

Mean Median n

Denmark 14.1 10.4 28
Iceland 8.3 45 52
Finland 3.5 3.6 4
Norway 7.3 3.7 190
Sweden 5.2 7.4 174
Baltics 2.0 LI 17
All 10.6 5.4 465

The tables show averages of turnover for Nordic listings in the period 2018-2026:04. Turnover is measured as: Quantity traded in period/Shares
outstanding. Numbers in percent.
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traded in the period 2018-2026:04. Since all these stocks were traded in 2018, they are therefore distinct

from our sample of firms listing in 2018 or later.

IS



3 Environmental effects in listings

We now turn to the analysis of listings and ESG, where we want to link listing outcomes (underpric-

ing, trading) with ESG properties. The first challenge is then measurement of ESG.

3.1 Measuring the greenness of the firms listing

At the IPO stage firms usually do not have the typical ESG rating provided by rating agencies. We
want to characterize ESG in ways that would have been possible for market participants at the time.
The information available is primarily what is in the prospectus. We therefore use the prospectus to

construct two proxies for a firms’ ESG properties.

3.1 Grouping by greenness categories

First, we use a very rough grouping where we look at the business model of each firm. We manually
go into each firm’s business plan, attempting to identify firms that are clearly in a sustainable category
(green), or clearly in a non-sustainable category (brown), such as oil and gas. Specifically, we putin the
green category firms that work in areas like renewable energy, sustainability innovation, and circular
economy. The brown category is chiefly oil and gas related firms. Firms that are not easily categorized,
such as financials, are putin a neutral category. Figurebreaks down the firmsin the IPO sample using

this rough categorization

3.2 Inferring environmental properties from prospectus

One second method for classifying the environmental properties of companies tries to create a finer
categorization in the ESG dimension. We use natural language processing on the prospectus text to
rank firms. Suppose we want to capture to what extent a given company prospectus is concerned
with environmental issues. Can we rank the degree to which each prospectus talks about environ-
mental issues? To estimate such a ranking we construct dictionaries of relevant words. We then rank
prospectuses based on their use of these words, relative to the rest the prospectuses. This process is
made somewhat complex by the fact that the languages of the prospectuses differ. The majority is in
English, but as Table 8| shows, most of the regions’ languages are represented. We therefore have to
translate the dictionaries to match the languages of the prospectuses, before doing the ranking We

will consider a number of different dictionaries, potentially capturing different firm properties. Panel

Bof Table provides a list.

"Full details of the procedure for natural language processing is provided in an Appendix.
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Figure 1: IPOs by Green/Neutral/Brown
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Number of IPOs by whether the company’s business can be classified as Green/Neutral/Brown in our rough categorization: Green: Renewable Energy,
Sustainability Innovation, and Circular Economy. Brown: Oil and Gas. Neutral: The rest.
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Table 8: Sample composition and ESG summary statistics

Panel A: Sample composition by language

Language N

English 340
Swedish 207

Finnish 49
Danish 7
Norwegian 9
Estonian 5
Icelandic 3
Total 630

Panel B: Summary statistics — ESG language measures

Variable N Mean SD Median Min  Max
ESG Total (%) 630 0.104 0.084 0.08s o o0.707
Governance (%) 630 0.094 0.076 0.076 o 0.603
Environment (%) 630 0.009 0.034 0.000 o 0.687
Social (%) 630 0.00I 0.003 0.000 0 0.031
Tier1- Regulatory 630 0.024 0.035 0.015 o 0392
Tier 2 — Substantive 630 o.a71  0.173 0.132 o 1846
Tier 3 — Rhetorical 630 o0.204  0.161 0.176 o 1825
Specificity Ratio 630 0.407 o0.178 0.400 0 1.000

Note: All % measures are expressed as a percentage of total tokens after stopword removal. Specificity Ratio = Tier 2 /

(Tier 1 + Tier 2 + Tier 3).
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3.2 Does greenness affect underpricing?

With these two methods for ranking firms in ESG dimensions, we are now ready to ask whether under-

pricing 7slinked to ESG properties. We start with the rough categorization into Green/Neutral/Brown
bucket.

Tableshows averages of underpricing for the three groups. The “green” stocks clearly are those

with the most negative underpricing (i.e. highest overpricing).

Table 9: Underpricing by Greenness

Underpricing (first day)

Green Neutral Brown

Denmark  -5.0 2.0
Finland -8.2 -1.6
Iceland -2.6
Norway -3.9 -0.1 -1.3
Sweden 5.3 -4.2 4.9
Baltics -4.0 -6.5 -0.9
All -4.4 2.4 -1.0

Underpricing (first week)

Green Neutral Brown

Denmark  -6.8 -6.2
Finland -16.9 -Ls
Iceland -2.5
Norway -7.0 -1.9 -3.8
Sweden -6.6 -5.6 10.2
Baltics -10.7 -1.O 22.7
All 7.7 -3.9 2.2

Underpricing for stock 7 is measured as: Underpricing, = (P;por = Pjpre) [ Psposts Where Py py is the initial price (Either
the issue price in the IPO, or the opening price), and 2; s, is a close price. For the daily underpricing it is the close price
on the first day of trading. For the weekly underpricing it is the close after a week of trading. The weekly underpricing is
measured in USD. Numbers in percent.

To more formally confirm these estimates, we embed the estimation of underpricing in a regres-
sion model. We formulate a regression model with dummies for the three different categorizations.
This is estimated in a model without a constant terms. The coefficient on these dummies then has the
interpretation of the estimated underpricing, butin this setting we can also control for other company
properties.

Table[to| presents results of regressions. The estimates in column (1) coincide with the mean esti-
mates, which they should. We then, in column (2), add the market capitalization. This is positive, and
highly significant, which implies that the underpricing is less negative (i.e. less overpriced) for larger

IPOs. But for our purposes, the interesting question concerns the the dummy for “Green” firms. This
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Table 10: Determinants of underpricing, green, neutral & brown

Panel A: First day underpricing

(1) (2) (3) (4) (s)

(L6) (10.0) (10.8) (10.1)  (10.8)
Neutral A & A VAL R WA, Vi
(0.8)  (9.6) (105)  (9.8) (10.6)

(25) (10.3) (1L0o)  (10.7) (11.2)

Main Market —-0.4 —-0.4 —0.4 —0.4
(2.0) (2.0) (2.0) (2.0)
In(MktCap) L7 L7 L7 L7
(0.5) (0.6) (0.5) (0.6)
Fixed country effects N N Y N Y
Fixed industry effects N N N Y Y
Adj. R? 0.0 0.1 0.1 0.1 0.1
Num. obs. 492 469 469 469 469

**p < 0.025;*p < 0.05;*p < 0.1

Panel B: First week underpricing

(1) (2) (3) (4) (s)

(2.1) (13.3) (14.2) (13.5) (14.3)
Neutral =3.9"* —247* -17.5 -=23.9* -17.5
(L0) (12.7) (13.8) (13.0) (14.0)

(3.4) (13.7) (145) (141) (14.9)

Main Market 3.8 4.0 3.3 3.5
27y (@7) @27) (27
In(MktCap) 1 09 10 09
(0.7)  (0.8) (0.7) (0.8)
Fixed country effects N N Y N Y
Fixed industry effects N N N Y Y
Adj. R? 0.0 0.1 01 01 0.1
Num. obs. 496 473 473 473 473

< 0.025; 7 < 0.05; *p < 0.1

The tables report regressions of the form

Underpricing = dgreenlgreen + aneutraillneutral + @brownlbrown + Potentially additional controls,

where 1y, is an indicator variable equal to one if the firm is in the green group, 1,z is an indicator variable equal to
one if the firm is in the neutral group, and 14,44, is an indicator variable equal to one if the firm is in the brown group.
As these choices exhaust the possibilities, the regression is estimated without a constant term. The potentially additional
controls include the logarithm of the stocks market capitalization (in USD), and fixed effects for selected countries and
industries. Underpricing for stock 7 is measured as: Underpricing, = (2; 0z = Pipre) | Piposs> Where P;py, is the initial
price (Either the issue price in the IPO, or the opening price), and P; ¢ is a close price. For the daily underpricing it is
the close price on the first day of trading. For the weekly ud@erpricing it is the close after a week of trading. The weekly
underpricing is measured in USD. Underpricing is measures in percent.



retains the difference in magnitude to the “neutral” and “brown” firms. We then proceed to add fixed
country and industry effects. Here too, the numerical difference between the coeflicient on “green”
and “neutral”/“brown” companies remain. We note that these results are matched when we look at
the first week of underpricing.

We next consider the alternative ESG measure that measures the degree to which the prospectus
discusses ESG issues. In tabl we present results using the version of the measure that concentrates
on environmental terms[”] The coefficients on the ESG Environment variable is negative in all spec-
ification, implying that firms that discusses such issues more in the prospectus (presumably firms
concerned with these issues) have a lower underpricing. Unfortunately the coefficients are not signif-
icant, but the fact that they are all negative to some degree i supportive of the

To summarize the evidence, we find that “green” firms are more overpriced, and that this effect
is strongest for small firms. If we now return to the hypotheses we specified, this result is consistent
with Hypothesis 2, which explains the overpricing with high demand and low supply for stocks with

green credentials.

"?In a future version of the paper the other measures will also be discussed.
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Table 11: Determinants of first day underpricing, ESG environment

ESG Environment

Tier 1

(1) (2) (3) (4) (s)

(Intercept) S2.6M 3577 383" 37,6 —38.8"
(0.8) (10.4) (1L5) (10.7)  (1L6)
ESG Environment(pct) —3.3 —6.6 —-6.8 -2.8 -2.3
187) (187) (187) (191)  (19.1)
Main Market -0.8 -0.5 -0.7 -0.2
(2.1) (2.1) (2.1) (2.2)
In(MktCap) L8 187 L9 1.9
(0.6) (0.6) (0.6) (0.6)
Fixed country effects N N Y N Y
Fixed industry effects N N N Y Y
Adj. R? -0.0 0.0 0.0 0.0 0.0
Num. obs. 423 406 406 406 406

=% < 0.025;**p < 0.05; *p < 0.1

(1) (2) (3) (4) (s)

(Intercept) —3.9"* =35.0"* —37.1"* -37.0""* -37.8"*
(0.9) (10.4) (1L5) (10.7)  (1L6)
Tieri(pct) S447F 476" 392 486 396"
(215)  (218) (22.3) (222) (227)
Main Market -0.5 -0.3 -0.5 -0.1
(2.1) (2.1) (2.1) (2.1)
In(MktCap) L7 L™ 18% 18"
(0.6) (0.6) (0.6) (0.6)
Fixed country effects N N Y N Y
Fixed industry effects N N N Y Y
Adj. R? 0.0 0.0 0.0 0.0 0.0
Num. obs. 423 406 406 406 406

= < 0.025;**p < 0.05;*p < 0.1

The tables report regressions of the form
Underpricing = 29 + 4., ESG environment + Potentially additional controls,

where ESG Environment is the variable that measures how much environmental issues is discussed in the prospectus, The
potentially additional controls include the logarithm of the stocks market capitalization (in USD), and fixed effects for
selected countries and industries. Underpricing for stock 7 is measured as: Underpricing, = (2;po = Pipre) | Pipost> Where
Py is the initial price (Either the issue price in the IPO, or the opening price), and P; post 15 2 close price. For the daily
underpricing it is the close price on the first day of trading. For the weekly underpricing it is the close after a week of

trading. The weekly underpricing is measured in USD. Underpricing is measured in percent.
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3.3 Is greenness related to trading interest?

To attempt to build confidence in the the low supply hypothesis, we can consider implications of it
on post-issue trading. If the overpricing of green listings is due to under-supply, those that partici-
pated in the IPO to make sure they got stocks needed for their portfolio will not want to sell them on
immediately after the listing. As a result the trading volume post-listing will be lower for the stocks
in high demand. We test this prediction by investigating the trading volume on the first day or first

week of trading, in the form of turnover.
Table 12: Turnover by Green/Neutral/Brown

Panel A: First Day Turnover (%)

Green Neutral Brown

Denmark 7.9 9.8
Finland 4.5 6.9
Iceland L9
Norway 3.3 5.6 2.9
Sweden 6.3 10.3 2.5
Baltics 2.5 LI 0.9
All 4.0 8.0 2.8

Panel B: First Week Turnover (%)

Green Neutral Brown

Denmark 121 14.5
Finland 5.9 8.6
Iceland 3.5
Norway 6.8 8.0 6.2
Sweden 9.1 15.8 3.1
Baltics 3.2 L9 2.3
All 7.3 11.9 5.9

The tables show averages of turnover for Nordic listings in the period 2018-2026:04. Turnover is measured as: Quantity traded in period/Shares
outstanding. Numbers in percent. Grouped into the three baskets: Green, Neutral and Brown.

Tableshows average turnover for the three buckets. We see that the green stocks have relatively
low turnover than the neutral ones, consistent with an high demand/low supply hypothesis. The av-
erage turnover for the few brown listings is however even lower. But this could be due to low demand,
as these are companies likely to be excluded from environmentally friendly portfolios.

To more formally estimate this relationship we run similar regression to those used for under-
pricing, shown in Table The results show that the green categorization has significantly lower
turnover then the neutral ones. These regressions thus confirms the picture told by the table with

mean turnovers.

BNote that the table only shows the results for first-day turnover. The results for first-week turnover are similar.
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Table 13: Determinants of (first-day) turnover

Green/Neutral/Brown
(1) (2) (3) (4) (s)
(Intercept) 0.080*** 0.510%** 0.412*** 0.535%** 0.436***
(0.009)  (0.100)  (0.109)  (0.103)  (0.111)
(0.019)  (0.019)  (0.020)  (0.021)  (0.022)
(0.030)  (0.029)  (0.031)  (0.035)  (0.035)
Main Market 0.1227*** 0.118*** 0.121*** 0.116***
(0.021)  (0.021)  (0.021)  (0.021)
ln(MktCap) —0.025"* —0.023*** —0.026™* —-0.024"**
(0.006)  (0.006)  (0.006)  (0.006)
Fixed country eftects N N Y N Y
Fixed industry effects N N N Y Y
Adj. R2 0.010 0.082 0.086 0.075 0.080
Num. obs. 462 462 462 462 462
45 < 0.025; % < 0.05;%p < 0.1
ESG environment
(1) (2) (3) (4) (s)
(Intercept) 0.070***  0.596"**  0.463™*  0.623***  0.498™*
(0.009)  (0.113)  (0.126)  (0.118)  (0.128)
ESG Environment (pct) —0.135 —0.089 —0.083 —0.048 —0.060
(0.214)  (0.203)  (0.204)  (0.208)  (0.208)
Main Market 0.142%*  0.134*™*  0.144™*  0.134™*
(0.023)  (0.023)  (0.023)  (0.024)
ln(MktCap) —0.030"* —0.026™* —0.031""* —0.027***
(0.006)  (0.007)  (0.006)  (0.007)
Fixed country effects N N Y N Y
Fixed industry effects N N N Y Y
Adj. R?2 —-0.002 0.094 0.099 0.088 0.095
Num. obs. 398 398 398 398 398

#*p < 0.025; *p < 0.05;*p < 0.1

Panel A report regressions of the form:

Turnover = 4o + dgreenLgreen + @brownLirown + Potentially additional controls,

where 1y, is an indicator variable equal to one if the firm is in the green group, and 15, is an indicator variable equal to one if the firm is in the brown
group.

Panel B report regressions of the form:

Underpricing = 2o + 2., ESG environment + Potentially additional controls,

where ESG Environment is the variable that measures how much environmental issues is discussed in the prospectus. The potentially additional controls
include the logarithm of the stocks market capitalization (in USD), and fixed effects for selected countries and industries. Turnover is measured as:
Quantity traded in period/Shares outstanding. Numbers in percent.



4 Is the green glow fading?

Based on our IPO evidence, green IPOs are characterized by overpricing at the listing point, a result
that can be explained by high demand for green characteristics, and low supply of stocks with suffi-
ciently green credentials. But there is one issue that is hidden in these estimates. Looking at Figurelt
the majority of IPOs are in the period 2018-2021. The years after 2022 is characterized by few IPOs,
in particular few green IPOs.

It unlikely to be of use to look at properties by the few remaining IPOs to investigate whether
ESG no longer matter. However, there is another way to ask whether ESG matter for cost of capital,
looking at whether ESG seem to matter in the cross-section. We therefore turn to asample of non-IPO
firms, the largest Nordic firms, and estimate cross-sectional models.

The tests use data for Nordic companies in the period 2016-2025. We use all large companies at
the Nordic exchanges, with continuous trading in the period, and for which we find ESG scores in
LSEG workspace. The total sample is 303 stocks /]

We consider two asset pricing formulations. First, since our sample of non-IPO firms has been
present the whole period 2018-2026:04, we can use a system formulation that maximizes the econo-
metric power by estimating all coefficients simultaneously. Second, we can use aFama and MacBeth
(1973) type of “rolling beta” estimation that that allows for a time-varying estimate of whether ESG
matter. This is useful to look for timing of changes.

The maintained asset pricing model is an extended CAPM
E[r] = B:E[r;,] + yESG;

¢} is the excess return 7 = r;—r¢ of stockz,and 74, , = 7, — 7, the excess return on a market portfolio.
ESG; a measure of ESG quality of asset 7. This measure is assumed constant over time. We use the
ESG quality measure from Datastream/LSEG, which varies from o to 100 (the best ESG).

Note that the beta coeflicient varies with the assets, as 7, is constant for all 7, but y is constant
across companies, as the ESG measure varies with companies. The object of interestis y, the coefficient
on the ESG measure. The coefhicient y is thus a measure of how returns vary with ESG quality. Since
the ESG measure is increasing in ESG quality, a positive ¥ would argue that expected returns are

increasing in ESG quality.

'4We rely on|Bjernsgaard and Angell-Olsen|(2026) for the sample of listed stocks.
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4.1 Estimation as system

The method for building a system for joint estimation of 4 and y follows Gibbons|(1982). We give the

details in Appendix@on how to create the matrices X, R¢,, and ESG in the estimation of the system:
R‘ = GXR;, + yESG.

If we want to estimate the coefficient y for two subperiods, we would create dummy variables 1y¢o41

and Locriod2 for the two period, and estimate:
R(,’ = ﬂXR:}’L + }/llpe}"l'odlESG + 721p€Vlbd2ESG-

We motivated a potential shift in the view of ESG on the political issues linked to the Ukraine War,
and the US election of Donald Trump. We therefore split the period into before and after the onset
of the Ukraine war.

We estimate the two systems above on the selected Nordic equities. Stock returns are translated
to monthly US dollar returns. As the market portfolio and risk free rate we use that provided by Ken
French as part of his European factors.

The regression results are shown in Table[i4] Panel A shows the coefficient on the ESG variable
for the whole period, The coefficient is significantly positive, arguing that there is an ESG return
premium. The subperiod analysis in Panel B shows that the sign of the coefficient shifts for the two

subperiods.
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Table 14: Estimates of ESG coefficient

Panel A: Whole period
Dependent variable:
R

ESG 0.0001™**

(0.00001)
Market betas included yes
Observations 32,724
Adjusted R* 0.234
Note: *p<o.1; **p<o.05; “p<o.o1

Panel B: Subperiod
Dependent variable:
R

ESG pre-war 0.0001™*

(0.00001)
ESG post-war —0.00004""

(0.00002)
Market betas included yes
Observations 32,724
Adjusted R? 0.235
Note: *p<o.1; “*p<o.os; “*p<o.or

Panel A: Estimates of the regression:
R¢ = fXR!, + yESG,
The table reports the estimated y coefficient.

Panel B: Estimates of the regression:

R* = ﬁXRi” + 7pr€—war1pre—warESG + 7pa:l—wurlpa;t—warESG~
The table reports the coeflicients ype—war and Ypost—war-

Beta estimates for the individual companies not shown.
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4.2 Estimation using Fama-MacBeth “rolling regressions”

We still use the maintained asset pricing relationship
= B,E|r;,] + yESG;,

but now it is estimated using the Fama and MacBeth|(1973) “rolling regression” method, where one

first uses 3 years of prior data, 7¢ | to estimate ;,. With this estimate one runs the coeffi-

Visp -
cients 4, and y, in the crossectional regression rz .= %@t + 7.ESG;. For our purposes, what is of the
most interest is the time series pattern of y,. If this is different from zero, it means that ESG seem to
matter.

Figureplots moving averages of estimates of y,. The most interesting observations concern the
behaviour of  at the onset of the Ukraine War. It immediately jumps to essentially zero at the begin-
ning of 2022, while for the period 2020-2021 the coefficient estimate is clearly away from zero. That
the time series show this clear a break is independent evidence that the green glow in stock pricing has

gone since 202.2.

Figure 2: Time series plot of ESG coefficients
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The figure illustrates the time series evaluation of estimates of y, estimated from 7{, = ﬂ,ﬁ, + 7. ESG; for the period 2020 t0 2026:04. The plots show
a one-year moving average of the estimate of y,. Data for large companies on the Nordlc Stock Exchanges continously listed 2018-2026. All returns in
USD. Market and risk free returns from Ken French’s European data factors.
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s Conclusion

This paper first revisits the question of whether ESG matters for firms cost of capital using stock
market listing, to complement existing evidence using trading in secondary markets. We find that
for the Nordic markets investigated here, green stocks are sought after in listings, even to the extent
that early investors seem willing to overpay to secure allocations in the listing. We argue thata possible
reason is one of limited supply of stocks with green credentials, atleast in the early years after the Paris
Agreement. Observing that green stocks are traded less in the post-listing market is also supportive of
such an explanation.

We also observe a tapering off of IPOs, particularly green IPOs. Suspecting that this can be related
to changing views of the value of ESG for stock pricing, we turn to cross-sectional asset pricing, asking
whether ESG seem to matter for the non-IPO firms on the same exchanges in the secondary markets.
Here we find evidence that the market view of ESG has shifted, in the current market it has lost its

relevance for asset prices (and hence cost of capital).
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A Asset pricing model estimation details

This appendix gives some further details to the construction of the system for estimating the asset
pricing model building on Gibbons|(1982).

Given time series for 7 stocks. For each stock 7 we observe returns 7;,, with 7" observations for
each. We also have time series of matching market returns 7, , and risk free rates r¢;,

From this we calculate excess returns

e _
Vie = Vig = Ve
and excess market returns
e _
Ve = Vme = Tfr
Estimation stacks all excess returns as dependent variable.
A
1
c
"2

1T
¢

7
21
R =

L "nT |
Stack the ESG measures, repeating each ESG; T times

[ ESG; |
ESG,
ESG,

ESG = :
ESG,

| ESG, |

Stack the market return, repeat the time series of 7,,, 7 times



R
Rm,Z
RC’
, T
an = R;Zl
m,1
| Ry ]
Define 77 as a T-element unity vector, 77 = (1, 1,...,1), 0 as a T-element zero vector, 0 =
(0,0,...0),and build the matrix X:
ir 0 -+ 0
0 7r
X=1 .
0 ir

Then estimate
R = BXR], + yESG + ¢

This system has 7 + 1 variables to estimate (7 betas plus ).
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