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Summary
The field of Household Finance studies household financial decisions related
to saving and borrowing. Allocation of real and financial assets is the primary
channel through which households make their investments. There is a myriad of
financial investment alternatives, including sustainable investments, which have a
dual objective of providing financial returns as well as environmental, social and
governance returns. Studying household financial decisions is challenging for many
reasons, not least because of privacy concerns. The field of Household Finance
has witnessed a paradigm shift in the last decade. Better and more detailed
data have facilitated researchers to seek answers to new research questions. This
doctoral thesis studies household allocation decisions by making use of Swedish
register-based data, which have distinguishing advantages for studying household
asset allocation (Campbell, 2006). The thesis consists of three self-contained
chapters.
The first chapter, “Individual Investors and Sustainability,” seeks to find out
whether individual investors value sustainability. It investigates whether a change
in a company’s sustainability performance affects the propensity to hold stocks
of the company. Using an administrative panel of individual investors allows us
to control for a rich set of socioeconomic and portfolio characteristics. Recent
research finds that mutual funds categorized as high-sustainability experience
net inflows, whereas low-sustainability yields outflows (Hartzmark and Sussman,
2019). The first chapter takes the knowledge of sustainable finance a step
forward. The chapter finds that the average investor is more likely to offload
stocks of companies that have poor sustainability performance, especially if
environmental issues are managed poorly. I refer to this as the disapproval effect.
The tendency of selling winners and holding onto losers, known as the disposition
effect (Shefrin and Statman, 1985), is rather stable across the wealth distribution,
although milder for rich investors. By contrast, the disapproval effect decreases
monotonically in wealth. The effect is particularly strong among less wealthy
investors with lower education, as well as for large firms and popular stocks.
The first chapter is in collaboration with Thomas Jansson, senior researcher at
Sveriges Riksbank.
The second chapter picks up where the first one left off. It addresses the
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question “Who Are the Socially Responsible Mutual Fund Investors?” Socially
responsible mutual funds are one kind of sustainable investments. Investors hold
socially responsible funds because of prosocial or self-signaling motives, that is,
either they value sustainability intrinsically, or they want to express their ethical
and moral values (Riedl and Smeets, 2017). The chapter illustrates how both
motives manifest across the wealth distribution. While participation in socially
responsible funds increases substantially across the wealth distribution, the
fraction allocated to these funds decreases substantially. Younger entrepreneurial
couples headed by females with higher education and wealth are more likely
to hold socially responsible mutual funds. The typical socially responsible and
conventional mutual fund investors have many characteristics in common, even
though the former holds a more diversified portfolio. On the other hand, older,
poorer, and more risk-averse households tend to have a higher share of their
mutual fund portfolio held in socially responsible investments. The second chapter
is in collaboration with my supervisors, Professor Charlotte Christiansen and
Associate Professor Malene Kallestrup-Lamb, and Thomas Jansson.
The final chapter, which is solo-authored, investigates housing and mortgage
decisions of first-time home buyers. The decision to purchase a first house is one
of the most important financial decisions in the lifetime of a household (Campbell
and Cocco, 2003). The associated mortgage contract, through which a household
can take a levered position in the housing market, allows the household to own a
house worth more than the household’s net worth. The third chapter shows that
an increase in local house prices makes renters more likely to purchase their first
house, especially if they have higher education and income. Households with
more human capital can afford to buy in a boom because future income hedges
against current house price risk. House price growth is also positively associated
with house size, mortgage size, and leverage. Home buyers who are better off
tend to buy more expensive houses, take on more leverage in the housing market
and choose a variable mortgage rate.

Resumé (in Danish)
Inde for fagområdet Household Finance undersøges husstandenes finansielle
beslutninger i forbindelse med opsparing og låntagning. Allokering af reale og
finansielle aktiver er den primære kanal, hvorigennem husstande foretager deres
investeringer. Der er et utal af finansielle investeringsalternativer, herunder bæredygtige investeringer, som har et dobbelt formål med både at give finansielle
afkast samt miljømæssige, sociale og ledelsesmæssige afkast. At studere husstandenes finansielle beslutninger er udfordrende af mange grunde, ikke mindst
på grund af hensynet til privatlivet. Inden for Household Finance har der i
det seneste årti været et paradigmeskift. Bedre og mere detaljerede data har
gjort det lettere for forskere at finde svar på nye forskningsspørgsmål. Denne
afhandling studerer husstandenes beslutninger omkring allokation ved at gøre
brug af svenske registerbaserede data, der har karakteristiske fordele i forhold til
at studere husstandenes aktivallokering (Campbell, 2006). Afhandlingen består
af tre selvstændige kapitler.
Det første kapitel, “Individual Investors and Sustainability,” søger at finde
ud af, om de enkelte investorer værdsætter bæredygtighed. Det undersøges,
om en ændring i en virksomheds bæredygtighed påvirker tilbøjeligheden til
at sælge aktier i selskabet. Ved at anvende et administrativt panel af individuelle investorer giver det os mulighed for at kontrollere for et rigt sæt af
socioøkonomiske og portefølje karakteristika. Nyere forskning konstaterer, at
investeringsforeninger, der er kategoriseret som værende af ›høj bæredygtighed‹
oplever nettokapitaltilstrømning, hvorimod ›lav-bæredygtighed‹ giver udgående
pengestrømme (Hartzmark og Sussman, 2019). Det første kapitel bringer viden
om bæredygtig finansiering et skridt videre. Kapitlet finder resultater der viser,
at den gennemsnitlige investor er mere tilbøjelig til at få afsat aktier i selskaber,
der har dårlige bæredygtighedsresultater, især hvis miljøspørgsmål forvaltes
dårligt. Jeg referer til dette som the disapproval effect. Tendensen til at sælge
aktievindere og holde på tabere, også kendt som the disposition effect (Shefrin
og Statman, 1985), er temmelig stabil på tværs af velstand, dog mindre for rige
investorer. I modsætning hertil falder the disapproval effect monotont inde for
velstand. Effekten er særlig stærk blandt mindre velhavende investorer med lavere
uddannelse, og for betydelige populære aktier. Det første kapitel er udarbejdet i
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samarbejde med Thomas Jansson, seniorforsker ved Sveriges Riksbank.
Det andet kapitel begynder, hvor det første kapitel slutter. Det omhandler
spørgsmålet “Who Are the Socially Responsible Mutual Fund Investors?” Socialt ansvarlige investeringsselskaber er en type af bæredygtige investeringer.
Investorerne råder over socialt ansvarligt kapital på grund af prosociale eller
selvidentificerende motiver, hvilket vil sige, at enten værdsætter de virkeligt
bæredygtighed, eller også ønsker de at udtrykke deres etiske og moralske værdier
(Riedl og Smeets, 2017). Kapitlet illustrerer, hvordan begge motiver manifesterer
sig på tværs af velstand. Hvor interessen for socialt ansvarligt kapital stiger
betydeligt på tværs af velstandsfordelingen, falder den del, der er allokeret til
disse midler, betydeligt. Socialt ansvarlige investeringsselskaber er i gennemsnit
mere avanceret finansielt og har en mere divers portefølje. Yngre entreprenante
par med et kvindeligt overhoved med en lang videregående uddannelse og høj
velstand er mere tilbøjelige til at råde over socialt ansvarlig kapital. Den typiske investor i socialt ansvarlige investeringsselskaber og den typiske investor i
konventionelle investeringsselskaber har mange træk til fælles, på trods af at
førstnævnte har en mere diversificeret portefølje. Ældre, mindre velhavende og
mindre risikovillige husstandes porteføljer hos investeringsselskaber indeholder
en større andel af socialt ansvarlige investeringer. Det andet kapitel er lavet
i samarbejde med mine vejledere, professor Charlotte Christiansen og lektor
Malene Kallestrup-Lamp, og Thomas Jansson.
Det sidste kapitel, som er solo-forfattet, undersøges boliger og beslutninger
omkring realkreditlån. Beslutningen om at købe et hus er en af de vigtigste
finansielle beslutninger i en husstands levetid (Campbell og Cocco, 2003). De
optagede pantebreve, som en husstand kan bruge til at positionere sig på boligmarkedet, gør det muligt for husstande at eje et hus, der typisk er mere værd end
husstandens nettoformue. Det tredje kapitel viser, at en stigning i huspriserne
gør lejere mere tilbøjelige til at købe et hus, især husstande med større menneskelig kapital. Dette antyder, at lejere er rationelle, idet fremtidig indkomst
garderer mod en aktuel risiko for huspriserne. Huskøbere, der er mere velstillet,
har tendens til at købe dyrere huse, tage en større position på boligmarkedet og
vælge et variabelt lån.
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Individual Investor Behavior and
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Vicke Norén
Aarhus University
Thomas Jansson
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Abstract
This paper investigates whether a change in a company’s sustainability performance affects the propensity to hold stocks of the company. Using an administrative panel of individual investors in Sweden allows us to control for a rich set
of socioeconomic and portfolio characteristics. We find that the average investor
is more likely to offload stocks of companies that have worsened sustainability
performance, especially if environmental issues are managed poorly. Investor
reaction is particularly strong among less wealthy investors with a lower level of
education, as well as for large firms and popular stocks. The findings are robust
to plausible alternative hypotheses.
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Chapter 1. Individual Investor Behavior and Sustainability

1.1

Introduction

There is a growing demand for sustainable investments, with a dual objective
of providing financial returns as well as environmental, social, and governance
(ESG) returns (e.g., Białkowski and Starks, 2016, Hartzmark and Sussman,
2019). In the U.S., for example, one out of four professionally managed assets are
considered to be sustainable, corresponding to a total market value of 1.2 trillion
U.S. dollars, growing with 83 percent from 2014 to 2018 (Global Sustainable
Investment Alliance, 2019). This paper contributes to the existing literature by
studying how the trading behavior of individual investors responds to worsened
management of sustainability issues. Not only do we find that sustainability has
a significant effect on stock trades, but we also find that the effect varies across
the household wealth distribution and in the cross-section of stocks.
The existing literature has focused primarily on the return on sustainable
investments and the relationship between financial and sustainability performance.
Sustainable investments can generate higher returns (alpha) (e.g., Edmans, 2011,
Flammer, 2015), even though the evidence is mixed (e.g., Bauer et al., 2005, Hong
and Kacperczyk, 2009, Orlitzky, 2005, Renneboog et al., 2008). Mutual funds
categorized as high-sustainability (low-sustainability) yield net inflows (outflows)
(Hartzmark and Sussman, 2019). Sustainable investments work as social capital,
providing higher profitability and sales, and facilitating debt financing, especially
in bad times when the trust in companies and (financial) markets is low (Lins
et al., 2017). Companies with stronger sustainability performance face lower
capital constraint (Chava, 2014, Cheng et al., 2014, El Ghoul et al., 2011), create
shareholder value (Aktas et al., 2011, Deng et al., 2013, Eccles et al., 2014,
Krüger, 2015), and receive more favorable media coverage (Cahan et al., 2015).
Issuance of green bonds is one example of value creation for shareholders with
positive environmental externalities (Flammer, 2020, Tang and Zhang, 2020),
even though they are priced at a premium (Baker et al., 2018, Partridge and
Medda, 2018, Zerbib, 2019). Companies with stronger expected non-financial
performance react less to negative market returns (Grewal et al., 2019).
Individual stock trading behavior has been widely studied in the finance
literature.1 The literature has covered, for example, return and trading patterns
(Barber and Odean, 2000, 2001, Barberis and Xiong, 2012, Odean, 1999), sophistication (Calvet et al., 2009a, Grinblatt et al., 2012, Linnainmaa, 2010), attention
(Barber and Odean, 2008, Liaukonytė and Žaldokas, 2020, Lou, 2014), experience
(Ben-David and Hirshleifer, 2012), learning (Seru et al., 2010), and social interaction (Heimer, 2016). Investors can make the largest impact on sustainability
through shareholder engagement. On the one hand, stronger sustainability performance attracts institutional investors (Dimson et al., 2015), while on the other
1 See

Barber and Odean (2013) for an excellent review.
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hand, institutional ownership may lead to stronger sustainability performance
(Dyck et al., 2019).2 Institutional investors are more likely to sell stocks of firms
with heightened ESG risk, especially if the firms domicile in ESG-conscious
countries. (Gantchev et al., 2019) 3 Shareholder engagement is typically limited
to institutional investors since it requires substantial resources and voting power.
Capital asset allocation decisions are, therefore, the primary channel through
which individual investors can make sustainable investments (Kölbel et al., 2019).
The financial portfolio of retail investors consists of predominantly stocks held
directly or through mutual funds. Prosocial and self-signaling motives are two
reasons for investors to hold socially responsible investment funds (Riedl and
Smeets, 2017), for which they are willing to forgo higher returns (Barber et al.,
2019, Bauer et al., 2020, Bollen, 2007, Rossi et al., 2019). In a global survey
of managers, Unruh et al. (2016) find that investors care about sustainability
mainly because of long-term value creation, and nearly half of the investors
would not invest in companies with poor management of sustainability issues. So
far, little is known about sustainable investments of individual (stock) investors.
This paper is, to the best of our knowledge, novel in that it studies sustainability
performance as an integral part of investors’ trading behavior.
A large administrative panel of Swedish individuals provides us with detailed
socioeconomic information. This source of data has been used in prior studies
(e.g., Betermier et al., 2017, Black et al., 2017, 2018, 2019, Calvet et al., 2007,
2009a,b, Calvet and Sodini, 2014, Di Maggio et al., 2019, Haliassos et al.,
2017, 2020). In particular, our data set contains a breakdown of the financial
portfolio of every individual, allowing us to observe every stock held by an
individual. Following Calvet et al. (2009a), as our base case, we define a stock
sale as the binary outcome that is equal to one if a household fully sells all its
shares of a given stock, and zero otherwise. We use ESG scores as a proxy for
sustainability. Such scores have been used in the related literature (e.g., Dyck
et al., 2019, Kempf and Osthoff, 2007, Krüger, 2015, Liang and Renneboog,
2017, Lins et al., 2017, Statman, 2006, Statman and Glushkov, 2009, 2016). A
positive (negative) change in the ESG score reflects improving (deteriorating)
sustainability performance of a company. We do not assume that the average retail
investor has access to a company’s ESG score. Instead, we expect media to be a
plausible channel through which investors gain awareness of firms’ sustainability
performance, as stronger corporate sustainability receives more positive news
2 Chen et al. (2020) exploit exogenous Russell index reconstructions and find that an increase
in institutional ownership of a stock improves the sustainability of the firm. On another note,
Dai et al. (2020) find that corporate customers establish supply chain relationships with firms
inclined to engage in socially responsible practices. They find a multiplier effect; increasing
one firm’s social responsibility can have a ripple effect across the extensive supply chain.
3 By tapping into negative news coverage across the world, Gantchev et al. (2019) also show
that there is less demand for products of a firm with heightened ESG risk, which leads to a
decline in the stock price and sales and, in turn, pushes the firm to improve its ESG practices.
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reportage (Cahan et al., 2015). Media outlets pick up on particularly sensational
scandals and controversies of well-known corporations, making investors aware
of strong negative sustainability performance and misconduct. It is more likely
that financial risk materializes in case a larger news outlet reports on a firm’s
poor sustainability performance (Kölbel et al., 2017). We investigate whether
changes in sustainability performance affect individual investors’ propensity of
selling a stock, controlling for a rich set of investor and stock characteristics. We
include stock price changes to capture the phenomenon that investors tend to sell
winners and keep losers, known as the disposition effect (Shefrin and Statman,
1985), which is widely documented in the finance literature (e.g., Grinblatt and
Keloharju, 2000, 2001, Odean, 1998). We also ask whether sustainability and
disposition work in the same direction, or whether one dominates the other.
Furthermore, we split the sample along several dimensions to examine whether
heterogeneity is apparent in the socioeconomic information or in the cross-section
of stocks.
This paper contributes to the existing literature in several ways. First, it shows
that individual retail investors make their asset allocation based on sustainability
performance, among other factors. The evidence becomes even stronger when
controlling for investor and stock characteristics. If a company performs poorly
in sustainability, investors are more likely to offload their entire holdings of stocks
of the company. We refer to this as the disapproval effect. Poor management of
sustainability issues can, therefore, be detrimental to all stakeholders, including
shareholders, because it can depreciate shareholder value and come with negative
ESG externalities. Positive sustainability performance is, on the other hand, more
likely to create shareholder value. This is in line with prior studies (e.g., Kim
et al., 2014, Krüger, 2015). In our sample, one out of eight sell-vs-hold decisions
results in the investor selling her entire holdings of a stock. For the average
investor, a negative change in the sustainability performance of one standard
deviation yields a twelve percent higher probability of entirely offloading the
holdings of the stock. The results are robust to several alternative hypotheses.
Second, in addition to the overall ESG domain, we study the underlying
environmental, social, and governance pillars separately. The results show that
investors take into account all of the three pillars in their portfolio choice.
Individual investors value particularly environmental issues, while social and
governance issues have a smaller effect on stock sales. In contrast to Kim and
Statman (2012), our results indicate that individual investors penalize firms that
invest too little in ESG responsibilities, especially environmental issues.
Third, this paper not only provides evidence for the disposition effect, but
it also finds evidence for an interactive effect of disposition and disapproval. A
one-standard-deviation price hike leads to a 28 percent higher probability of a
full sale. The inclusion of price movements does not attenuate the estimated
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effect of changes in sustainability performance. Even though the disposition
effect is larger than the disapproval effect, they are both statistically and economically significant. The estimated effects are relatively large compared with
the unconditional sale probability of 11.9 percent and given that our measures of
sustainability performance and stock price change are based on a relatively long
time horizon. Furthermore, we find a non-linear relationship between disposition
and disapproval. On the one hand, the disposition effect enhances the disapproval
effect if stock prices go up. On the other hand, the disposition effect dominates
the disapproval effect if prices fall.
Finally, this paper shows that some investors react stronger to changes in
sustainability than others. In particular, we find that more financially sophisticated investors make their sell decision to a lesser extent based on sustainability.
This holds for particularly smaller and less popular stocks. Specifically, investors
react more than 70 percent stronger, on average, to changes in sustainability
performance of large firms. A comparison between the top ten percent and the
bottom ten percent of the wealth distribution shows that the poorest investors
react to sustainability performance more than three times as much as the richest
investors. For the poorest investors, a decrease in sustainability performance of
one standard deviation results in a 27 percent higher likelihood of a stock sale.
Like Calvet et al. (2009a), we find that more financially sophisticated investors
are less prone to the disposition effect.
The study by Hartzmark and Sussman (2019) is most closely related to
this paper as it also investigates the effect of sustainability (rankings) on financial investments. Hartzmark and Sussman (2019) study the introduction of
the Morningstar Sustainability Rating in order to answer whether “investors
collectively view sustainability as a positive, negative, or neutral attribute of a
company.” Hartzmark and Sussman (2019) find that a fund categorized as highsustainability (low-sustainability) experiences net inflows (outflows). Moderate
ratings, however, have no significant impact on fund flows. Even if Hartzmark
and Sussman (2019) relate their findings to extreme outcomes receiving higher
attention, it raises a question of whether there can be alternative explanations
for the effect of extreme sustainability rankings on fund flows. For example,
high-sustainability (low-sustainability) funds will be more (less) visible due to
search costs and advertisements, which are important determinants of fund flows
(Hortaçsu and Syverson, 2004, Jain and Wu, 2000, Sirri and Tufano, 1998). Fund
flows will, therefore, be driven by visibility rather than sustainability. In addition,
sustainability may reduce the risk of enforcement and fines (Hong et al., 2019),
and there may be a conflict of interests between brokers, investors, and managers
(Chevalier and Ellison, 1997, Christoffersen et al., 2013, Egan, 2019). Not to
mention, a fund can deliberately market itself as sustainable while, in reality, not
being more sustainable than conventional funds, since funds are not punished
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even if they do not comply with their intentions (Cooper et al., 2005).
This paper differs from Hartzmark and Sussman (2019) in several ways. First,
we study stock sales rather than fund flows. Thereby, we avoid some of the
alternative explanations that the study by Hartzmark and Sussman (2019) is
subject to. For example, our results hold for both large and small firms, thus
ruling out search costs. In addition, direct stockholdings have, arguably, a clearer
interpretation than stocks held through mutual funds, due to, for example,
awareness (Guiso and Jappelli, 2005).
Second, the channel through which investors are informed about sustainability
differs. Hartzmark and Sussman (2019) show that investors were aware of the
introduction of the Morningstar Sustainability Rating, as the number of internet
searches for the rating surged once it was introduced. They argue that, prior to
the Morningstar Sustainability Rating, there was no comprehensive service for
investors to find out about mutual funds’ sustainability performance. By contrast,
this paper assumes that media outlets provide investors with information on
corporate sustainability. Existing literature has shown that media rewards strong
sustainability performance and punishes poor sustainability performance (Cahan
et al., 2015), suggesting that media outlets are a plausible channel.
Third, we study individual investors rather than aggregate fund investments.
Thereby, we can elicit investor behavior by investigating a large set of investor
and stock characteristics, thus providing further evidence for the main drivers of
our results.
Fourth, our results hold in the cross-section of firms rather than for only
extreme parts of the distribution. This is important because, for the large
majority of mutual funds, Hartzmark and Sussman (2019) find that sustainability
does not impact fund flows significantly, suggesting that sustainability is only
important for extreme sustainability ratings. By contrast, we show that the
average investor accounts for sustainability in her portfolio choice and the
sensitivity to sustainability varies in financial sophistication and the cross-section
of firms.
Fifth, the Morningstar Sustainability Rating is coarse, as mutual funds belong
to one out of five buckets, labeled with one to five globes. Mutual funds that
receive the highest sustainability rating make out one fifth of the fund population.
There is, arguably, large variation among the five-globe mutual funds that cannot
be captured by the rating itself. By contrast, the sustainability measure used in
this paper is of finer granularity and potentially a better proxy for the entire
distribution of sustainability performance.
Sixth, we analyze decomposed measures of sustainability performance, separated into environmental, social, and governance issues. We are, therefore, able
to better explain which issues mainly drive our results and whether investors
are concerned with certain aspects of sustainability.

1.2. Data and Methodology
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Our findings have important implications for publicly traded companies
and how they raise capital. Given that individual investors react to changes in
the sustainability performance of a company, so should institutional investors,
because they should represent the preferences of their clients (Bauer et al., 2020).
Our results indicate that companies that do well in terms of sustainability may
have a lower cost of capital. Hence, our findings are particularly relevant for
companies that rely to a large extent on equity financing.
The remaining part of the paper is structured as follows. Section 1.2 describes
the data and methodology used in this paper. Section 1.3 investigates the relation
between stock sales and sustainability, while Section 1.4 focuses on investor
behavior and financial sophistication. Finally, Section 1.5 concludes. Various
additional robustness checks are delegated to the accompanying Appendix.

1.2

Data and Methodology

1.2.1

Household Data

We obtain our data set from Statistics Sweden. The data set includes the
Swedish Income and Wealth Registry. Statistics Sweden form households by
linking individuals, identified through a unique identification number. The data
set includes socioeconomic variables. The set of demographic variables consists
of age, gender, marital status, nationality, education, and the municipality
of residence. We observe the individuals’ labor and disposable income and
employment status. A distinguishing feature of the data is the highly detailed
information on households’ wealth and income. We look inside the financial
portfolio of each investor to see her holdings of individual assets, referred to
by their International Security Identification Number (ISIN). A breakdown of
real estate and debt by property or account is also available, thus providing the
household’s entire balance sheet, with the exception of private pension savings.4
All socioeconomic variables are observed at the year end.
We obtain household variables by aggregating individual variables. Nonfinancial variables that cannot be aggregated, however, are associated with
the household head, defined as the highest-earning adult. The definitions of the
household variables follow the related literature (e.g., Bach et al., 2019, Betermier
4 The

sample period takes place just a few years after 1999, when the Swedish pension
reform came into force and introduced defined-contribution pension savings schemes. Definedcontribution pensions had, arguably, not been in place for a sufficiently long time to crowd out
the financial wealth held directly in stocks. By the end of 2002, Calvet et al. (2007)) estimate
that, based on their sample, Swedish household financial wealth invested outside pension
plans had an aggregate value of 131.3 billion USD, whereas aggregate defined-contribution
pension savings amounted to 25.6 billion USD, according to official statistics. The data set
used by Calvet et al. (2007)), therefore, contains 84 percent of household financial wealth. It
is, therefore, reasonable to believe that, for our data set, only a small fraction of the aggregate
household financial wealth is held in defined-contribution pension savings accounts.
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et al., 2017, Calvet et al., 2007, 2009a,b, Calvet and Sodini, 2014). Risky mutual
funds are funds other than Swedish money market funds. Risky financial assets
consist of directly held stocks and risky mutual funds. Cash is defined as the
sum of bank account balances and holdings of Swedish money market funds. The
indicator for stock market participation is equal to one if the household owns any
stocks at the year end. Participation in mutual funds is defined similarly. The
risky share is the fraction of risky financial assets in the portfolio of cash and risky
financial assets. Financial wealth is the sum of cash, risky financial assets, directly
held fixed-income assets, derivatives, and capital insurances, excluding definedcontribution retirement account balances. We distinguish between residential and
commercial real estate. The former consist of primary and secondary residences,
whereas the latter contains rental, industrial, and agricultural properties. For a
list of the definitions of the household variables, see Table 1.A.1 in the Appendix.

1.2.2

Financial Market Data

We link the information on the households’ asset holdings with stock and fund
market data collected from Datastream. The financial market data consist of asset
prices, market values, and Asset4 ESG scores, which are available from 2001.5
Datastream collects data points for the environmental, social, and corporate
governance pillars. Information from each of these pillars is weighted into a
single score known as the (aggregate) ESG score based on a bottom-up approach.
The aggregate ESG score includes also an economic dimension that reflects
a company’s capability to generate sustainable growth and create long-term
shareholder value through its use of best management practices. Factors included
in the economic pillar are, for example, shareholder loyalty, employee satisfaction,
compliance, and various controversy metrics. The ESG scores lie between zero
and one hundred, with one hundred indicating the most ESG-friendly companies.
There is large variation in the ESG score in the cross-section of firms and
industries. Intuitively, the energy sector, which depends heavily on fossil fuels,
ranks in the bottom. We also observe that, in most cases, the ranking of sectors
based on ESG scores is consistent over time.
For 2002, ESG data are available for roughly a third of the household stockholdings. From 2004 and onwards, however, the vast majority of the aggregate
Swedish equity wealth is covered. For this reason, we confine our study to the
period 2005 to 2007, including holdings at the end of 2004.6 For further details
and a discussion on the coverage of the ESG data and its relation to the aggregate
household portfolio, see the Appendix.
5 ESG scores from other providers, such as Bloomberg, resemble the Asset4 ESG scores
(Dorfleitner et al., 2015).
6 Statistics Sweden collected wealth data until 2007, when the Swedish wealth tax was
abolished.
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The Sell-Versus-Hold Decision

Our data set consists of an unbalanced panel that covers 743,557 Swedish
households across 4,754,301 observations. The data are observed at an annual
frequency. This sample has been obtained by dropping observations for which
the age of the household head is below 18, or the household disposable income is
below 10,000 SEK.7 The sample selection criteria affect only a very small part
of the initial sample.
Given that a household holds a stock directly, we define the sell-vs-hold
decision as the dummy variable that is equal to one if the household sells all
its shares of the particular stock, and zero otherwise. We treat sell decisions as
independent. The main focus of this paper is on full sales, because stock sales are
predominantly full sales.8 This way of modeling full sales is consistent with, e.g.,
Calvet et al. (2009a). As pointed out by Calvet et al. (2009a), the Swedish data
do not provide trading dates and do not permit us to observe gains or losses.
Instead, we take stock price changes as an alternative measure of performance.
This suits our analysis well, as ESG scores are reported on an annual basis. Thus,
changes in both prices and ESG scores are synchronous in the historical data,
even though the release of ESG scores is subject to a time lag.
We estimate the regression of the sell indicator on the ESG score change by
ordinary least squares (OLS) and cluster robust standard errors by household.
Formally, household h’s decision of selling stock i at time t ∈ {2005, 2006, 2007}
is described by
sellh,i,t = α + β∆ESGi,t + γ∆pricei,t + δXh,i,t−1 + h,i,t ,

(1.1)

where ∆ESGi,t denotes the ESG score change from t − 1 to t, ∆pricei,t denotes
the relative price change from t − 1 to t, Xh,i,t−1 is a vector of household and
stock characteristics, α, β, and γ are scalars, δ is a vector of coefficients, and
h,i,t is a residual. While the ESG score and price changes are measured at
time t and t − 1, sellh,i,t can take place at any point between t and t − 1. The
dependent variable, therefore, contains measurement error, as the sell decision
can be realized before the ESG score and price changes are (fully) realized.
It is reasonable to assume that the measurement error is additive noise. As a
result, our estimates will be unbiased and consistent but will have larger variance
(Greene, 2018). For the regressions, we use the natural logarithm of income
7 For

comparison, the Swedish krona traded at 0.1461 U.S. dollars on December 29, 2006.
reported in Table 1.A.21 in the Appendix, conditional on selling a stock, the majority
(70 percent) of sales are full sales. While we also consider partial sales, there are several other
reasons why we focus on full sales. A full sale manifests stronger preferences. Theoretically,
under the assumption that society emphasizes full adherence to social norms, strong social
preferences should lead to full sales of stocks of firms with worsening sustainability performance
(Michaeli and Spiro, 2015). Furthermore, full sales of a stock have, arguably, a larger impact on
the firm. It is also easier to interpret full sales, because our data are on an annual frequency.
8 As
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and wealth variables. The stock price change and income growth variables are
winsorized by year at the bottom and top percentiles.

1.2.4

Descriptive Statistics

Table 1.1 reports summary statistics on the households’ socioeconomic and
portfolio characteristics. The properties of the data set are consistent with the
finance literature (e.g., Calvet et al., 2007, 2009a, Campbell, 2006, Christiansen
et al., 2008, Haliassos and Bertaut, 1995, Haliassos et al., 2017). As shown in
Panel A of Table 1.1, the average investor is characterized by a 51-year old
married male who earns a labor income of 406,000 SEK and holds a stock
portfolio worth 328,000 SEK. The median annual labor income growth rate is
three percent.
Panel B of Table 1.1 reports the characteristics of the investors’ stock portfolio
at the household level. The average Swedish stockholder owns only two stocks,
an indicator of the well-known underdiversification puzzle (Barber and Odean,
2000, Blume and Friend, 1975, Kelly, 1995, Polkovnichenko, 2005). Even though
Swedish households are underdiversified, the effects of underdiversification are
limited (Calvet et al., 2007). Moreover, Swedish households concentrate their
holdings in a few stocks, the so-called popular stocks.9 In fact, 95 percent of
the stockholders hold at least one popular stock. In addition, 98 percent hold at
least one domestic stock, indicating a strong home bias, as would be expected
(Coval and Moskowitz, 1999, French and Poterba, 1991, Ivković and Weisbenner,
2005). Only a fifth of the investors sells its entire holdings of a stock at some
point during the sample period.
Portfolio characteristics at the asset level are shown in Panel C of Table 1.1.
Given that an investor holds a stock at time t − 1, there is a twelve-percent
probability of her selling the stock at time t. This is in line with Calvet et al.
(2009a). There is smaller variation across time but more variation across the
holding period. Basically, investors are more likely to sell a stock that they have
held for a shorter period of time. More specifically, stocks that have been held for
one to three periods are sold more frequently than the average, while investors
are less likely to sell stocks that they have had for a minimum of four periods.10
Three out of four sell decisions involve popular stocks, while one out of ten sell
decisions involves foreign stocks.
9 Table 1.A.4 in the Appendix lists the ten most popular stocks held by Swedish households.
It shows that the aggregate portfolio of popular stocks makes up the majority of the household
equity wealth. These findings were first documented by Calvet et al. (2007).
10 The maximum holding period that we can observe is eight. The data set does not allow
us to determine whether an investor has held a stock for eight periods or longer, as the holding
period is censored—we only observe stockholdings starting from 1999, and the data set does
not provide purchase dates. The Appendix provides more details.
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In Table 1.2, we report the distribution of the change in the ESG score
and stock price. There is large variation in the change in the ESG score—
for example, the standard deviation is 15.7—showing that the assessment of
sustainability performance on an annual basis does indeed change quantitatively.
For comparison, the average household stock portfolio has a value-weighted
ESG score of 82.5, see Panel B of Table 1.1. In the tails, we observe changes of
approximately three standard deviations. Most companies, however, experience
small or even unnoticeable changes, as suggested by the mean and median of
0.85 and zero, respectively, indicating that there is no drift in the average ESG
score over time.
Table 1.1
Summary Statistics on Swedish Stockholders
This table reports summary statistics on Swedish households who participate directly in the stock market. It reports mean, median, and standard
deviation for socioeconomic characteristics (Panel A), portfolio characteristics (Panel B), and characteristics of stocks involved in the sell-vs-hold
decision (Panel C). Summary statistics in Panels A and B are based on
the household level, where each household is included at most once every year. Summary statistics in Panel C are based on the asset level using all observations, where some households are included more than once
every year. Wealth and income variables are denominated in million SEK.
Panel A: Socioeconomic Characteristics.

Age
Male
Single
High school education
Post-high school education
Urban resident
Immigrant
Financial wealth
Stock portfolio
Labor income
Labor income growth rate
Employed
Self-employed
Unemployed

Mean

Median

Standard
Deviation

50.3
0.73
0.37
0.4
0.48
0.43
0.08
0.801
0.268
0.458
0.067
0.76
0.06
0.1

51
1
0
0
0
0
0
0.328
0.033
0.406
0.032
1
0
0

12.8
0.45
0.48
0.49
0.5
0.5
0.27
15.49
14.91
0.38
0.61
0.43
0.23
0.3
Continues on next page.
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Panel B: Portfolio Characteristics.
Mean
Participation in stocks that are
Popular
Domestic
Professionally close
Analyst-covered

0.95
0.98
0.18
0.97

Sell share
Number of stocks
Risky share
Value-weighted ESG score

0.19
4.1
0.66
82.5

Observations
Households

Standard
Deviation

Median
1
1
0
1

0.22
0.14
0.38
0.17

0
2
0.73
90.6

0.39
5.4
0.32
18.9

1,742,716
743,557

Panel C: Decision Characteristics.
Mean

Median

Standard
Deviation

0.12
0.73
0.89
0.09
0.85
0.58

0
1
1
0
1
0.6

0.32
0.44
0.31
0.29
0.36
0.33

Share of stocks that are
Sold during the year
Popular
Domestic
Professionally close
Analyst-covered
Held in risky portfolio
Equally weighted ESG score

78.9

Observations

90.6

25.2

4,754,301

Table 1.2
Summary Statistics on ESG Score Change and Price Change
This table reports summary statistics on ESG score change and stock price
change based on unique observations, including each stock only once per year.
Std.
Mean Dev.
ESG score change
Price change

1.3

Percentile
1st

5th

10th

25th

50th

0.85 15.67−42.76−26.67−16.79 −5.46
0.11 0.38 −0.75 −0.45 −0.33 −0.12

0
0.07

75th

90th

95th

99th

7.63 18.74 27.87 48.63
0.3
0.59 0.8
1.29

The Disapproval Effect

This section investigates how individual investors, on average, react to changes
in sustainability performance. The analysis also treats ESG information based
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on separate environmental, social, and governance metrics, as well as active
rebalancing and the relationship between disposition and disapproval.

1.3.1

Overall Sustainability Performance

We regress the sell-vs-hold indicator at time t on the change in the (aggregate)
ESG score over the period t − 1 to t. If investors are concerned with sustainability,
we expect to find a negative coefficient of the change in the ESG score, that is, a
negative β in Equation (1.1). A negative change in the ESG score should, ceteris
paribus, increase the likelihood of selling a stock. Table 1.3 reports estimated
coefficients and t-statistics for the regression of the sell decision. In the first
column, we do not include fixed effects nor any other explanatory variables, that
is, γ and δ are equal to zero. We estimate the effect of a change in the ESG score
to be negative. With a t-statistic equal to −68, the finding has large statistical
significance.
In the second column of Table 1.3, we add stock price changes, as prices
may reflect (information on) performance in sustainability issues. We expect a
positive coefficient of the price change, that is, a positive γ in Equation (1.1).
Indeed, the coefficient is positive and highly significant, with a t-statistic of 72.
That is, a positive change in the stock price leads to a higher propensity of
selling a stock, and vice versa. This shows that the disposition effect holds in
our data.11 The inclusion of the price change does not attenuate the effect of
the ESG score change; if anything, it results in a larger effect.
In the last three columns of Table 1.3, we include, in the following order,
year-fixed effects, industry-fixed effects, and investor and portfolio characteristics such that the regression in the fifth column, referred to as the baseline
regression, includes price changes, year- and industry-fixed effects, and individual
characteristics. Further results will be compared with the baseline regression.
Year-fixed effects control for time trends, while industry-fixed effects deal with
the large variation in ESG scores across industries. Including the fixed effects and
individual controls attenuates neither the disposition nor the disapproval effect.
The effect of the change in the ESG score becomes even larger when including
the full set of controls. The estimated coefficient of the ESG score change is
−0.000889, implying that a negative ESG score change of one standard deviation
results in a 1.4-percentage point higher probability of selling the stock.12 The
effect is highly significant, with a t-statistic of −79. For comparison, a price
change of one standard deviation leads to a 3.3-percentage point higher sale
probability. The disposition effect is highly significant, with a t-statistic of 150.
11 Odean (1998) finds that the disposition effect holds for full sales and that rebalancing is
not a motivation for full sales.
12 Multiplying the standard deviation reported in Table 1.2 with the estimated coefficient
gives (−15.7) × (−0.000889) = 0, 014.
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At first glance, the estimated effect of the ESG score change may seem small,
but the estimate is relatively large for at least two reasons. First, only one out of
eight sell-vs-hold decisions results in a full sale. Compared with the unconditional
probability of fully selling a stock, which is 11.9 percent, a one-standard-deviation
ESG score decline results in a twelve percent higher probability of selling the
stock. Dissatisfying sustainability performance, however, need not lead to an
entire sell-off of one’s holdings of a stock, suggesting that we underestimate the
effect of sustainability on stock sales. The rationale behind the analysis of full
stock sales is that a full stock sale provides a clearer interpretation and teases
out stronger preferences. Second, compared with other studies of the disposition
effect (e.g., Grinblatt and Keloharju, 2001), our data are on a relatively low
frequency, so our estimates are based on longer-term decisions. The focus of this
paper is, however, not on the disposition effect. Instead, its main objective is to
investigate whether investors react to changes in sustainability. It is, therefore,
hard to compare the effect size we find with those found in prior studies. While
stocks are traded daily, changes in sustainability are observed at a lower frequency.
Nonetheless, we find that sustainability affects the sell-vs-hold decision. These
findings are remarkable, given that investors tend to make their decisions based
on relatively short-term price fluctuations (Grinblatt and Keloharju, 2001). The
adjusted R-square of the baseline regression is 0.049.

1.3.2

Decomposed Sustainability Performance

The aggregate ESG score is an equally weighted average of environmental,
social, and governance scores. There are reasons to believe that the underlying
ESG information affects stock sales disproportionately (compared with their
weights used for calculating the aggregate ESG score). ESG dimensions need not
necessarily be weighted equally, but rather be based on, for instance, industryspecific practices, as firms tend to be scrutinized on one single dimension (CapelleBlancard and Petit, 2017). In order to test whether underlying ESG information
drives our results, we substitute the aggregate ESG score change in the baseline
regression with decomposed ESG score changes, see Table 1.4. The specifications
include, respectively, changes in the environmental, social, governance, and
economic pillar.
All of the decomposed ESG score changes have a negative effect on the sell
decision, with none of them having a larger effect than the aggregate ESG score.
Changes in the economic score have the largest effect. Among the three ESG
dimensions, changes in the environmental score have the largest effect—twofold
the effect of changes in the governance score—while social issues have a somewhat
smaller effect than governance issues. The effect of the environmental score change
is slightly lower than the economic score change. The results suggest that investors
are particularly concerned along two lines. First, they value long-term sustainable
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Table 1.3
Regression of Sell Decision on Change in Aggregate ESG Score
This table reports estimated coefficients of the regression of the sell-vs-hold
decision on the change in the ESG score. The second column includes price
changes. In the third and fourth columns, we additionally include timeand industry-fixed effects, respectively. The fifth column also includes investor and stock characteristics. Standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)
ESG score change/100

(2)

(3)

(4)

(5)

−0.0658∗∗∗ −0.0739∗∗∗ −0.101∗∗∗
−0.0826∗∗∗
−0.0889∗∗∗
(−60.23)
(−68.06)
(−90.04)
(−72.13)
(−79.10)
0.0366∗∗∗
0.0778∗∗∗
0.0827∗∗∗
(72.28)
(135.25)
(137.70)

Price change

0.0879∗∗∗
(150.24)
−0.0423∗∗∗
(−85.37)

Popular stock

0.00137∗∗
(2.35)

Professionally close stock

−0.138∗∗∗
(−187.56)

Holding period: 3+
Number of stocks: 3 or 4

0.0132∗∗∗
(23.50)

Number of stocks: 5+

0.0267∗∗∗
(45.55)
−0.00800∗∗∗
(−30.21)

Log financial wealth
Log income

0.000227
(0.99)
−0.00305∗∗∗
(−21.43)

Log income change

0.0182∗∗∗
(9.87)

Become unemployed

0.0223∗∗∗
(39.52)

Male
High school education

0.00254∗∗∗
(3.02)

Post-high school education

0.00549∗∗∗
(6.47)

Age: 30-39

0.0295∗∗∗
(21.02)

Age: 40-49

0.0298∗∗∗
(21.56)

Age: 50-64

0.0322∗∗∗
(23.64)

Age: 65+

0.0247∗∗∗
(16.24)

Constant

0.120∗∗∗
(434.89)

0.116∗∗∗
(419.01)

0.0853∗∗∗
0.0900∗∗∗
(211.51)
(133.71)

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects

4,754,301
0.000784
N
N

4,754,301
0.00254
N
N

4,754,301
0.00666
Y
N

4,754,301
0.0138
Y
Y

0.249∗∗∗
(62.14)
4,754,301
0.0487
Y
Y
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growth, as suggested by the relatively large effect of the economic score. This
is in line with prior studies (e.g., Bauer et al., 2020). Second, the relatively
large effect of the environmental score suggests that investors are particularly
concerned with environmental responsibility among the three ESG dimensions.
Hartzmark and Sussman (2019) also document similar concerns among MBA
students and Amazon Mechanical Turk (MTurk) participants, where four out
of five relate sustainability to environmental practices. Fernando et al. (2017)
argue that investors will prioritize corporate environmental performance in case
they are affected by social norms.
Table 1.4
Regression of Sell Decision on Change in Decomposed ESG Scores
This table reports estimated coefficients of the regression of the sell-vs-hold
decision on the change in either the environmental (ENV), social (SOC), governance (GOV), and economic (ECON) score. A small number of observations are missing from the baseline regression, as there are some companies for
which only aggregate scores are reported, but decomposed scores are missing.
The estimated models include price changes, time- and industry-fixed effects,
and investor and stock characteristics. Standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)
ENV score change/100

(2)

(3)

(4)

−0.0510∗∗∗
(−57.21)
−0.0196∗∗∗
(−17.55)

SOC score change/100

−0.0263∗∗∗
(−31.18)

GOV score change/100

−0.0605∗∗∗
(−79.37)

ECON score change/100
Price change

0.0904∗∗∗
(142.11)

0.0896∗∗∗
(140.70)

0.0936∗∗∗
(141.32)

0.0928∗∗∗
(145.65)

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock characteristics
Portfolio characteristics
Investor characteristics

4,576,718
0.0481
Y
Y
Y
Y
Y

4,576,718
0.0476
Y
Y
Y
Y
Y

4,576,718
0.0477
Y
Y
Y
Y
Y

4,576,718
0.0488
Y
Y
Y
Y
Y

1.3.3

The Relationship Between Disposition and Disapproval

In order to investigate a potential non-linear relationship between the disapproval effect and the disposition effect, we add the interaction of the ESG
score change and the price change to the baseline regression. Since both ESG
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Table 1.5
Regression of Sell Decision on
Interactions of ESG Score and Price Changes
This table reports estimated coefficients of the regression of the sell-vs-hold
decision on the change in the ESG score. The first column includes the interaction of the ESG score change and the positive price change, while the
second column includes the interaction of the ESG score change and the
negative price change. The third column includes both interaction terms.
The estimated models include time- and industry-fixed effects, and investor
and stock characteristics. Standard errors are clustered at the household
level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
(1)

(2)

(3)

ESG score change

−0.000722∗∗∗
(−57.41)

−0.00119∗∗∗
(−84.63)

−0.000967∗∗∗
(−57.95)

Price change

0.0934∗∗∗
(147.01)

0.0893∗∗∗
(151.70)

0.0941∗∗∗
(147.84)

ESG score change
× positive price change

−0.000783∗∗∗
(−27.60)

ESG score change
× negative price change
Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock characteristics
Portfolio characteristics
Investor characteristics

4,754,301
0.0490
Y
Y
Y
Y
Y

−0.000564∗∗∗
(−18.65)
−0.00274∗∗∗
(−35.12)

−0.00207∗∗∗
(−24.94)

4,754,301
0.0490
Y
Y
Y
Y
Y

4,754,301
0.0491
Y
Y
Y
Y
Y

score changes and price changes can be positive and negative, we construct
two variables based on the price change variable; one for positive price changes,
−
∆price+
i,t = max(∆pricei,t , 0), and one for negative price changes, ∆pricei,t =
min(∆pricei,t , 0). Both of these variables are interacted with the ESG score
change so that we end up with the following regression specification:
sellh,i,t = α + β∆ESGi,t + γ∆pricei,t + θ+ ∆ESGi,t × ∆price+
i,t
+ θ− ∆ESGi,t × ∆price−
i,t

(1.2)

+ δXh,i,t−1 + h,i,t .
In this way, we can tease out if the disapproval effect enhances the disposition
effect, or if they work against each other. Should the disapproval effect dominate
the disposition effect, we must have θ+ < 0 and θ− > 0, in addition to β < 0
and γ > 0. Our estimates in Table 1.5 show that both θ̂+ and θ̂− are negative
and highly significant. The fact that θ̂+ < 0 shows that the disapproval effect
dominates the disposition effect when the stock price goes up. This suggests
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that investors are willing to delay (or perhaps even forgo) capital gains in favor
of sustainability. However, θ̂− < 0 suggests that investors are not willing to
realize their losses in favor of sustainability. This finding shows that investors’
sustainability behavior varies with respect to capital gains and losses.

1.3.4

Active Rebalancing

Investors who value sustainability might not respond to deteriorating sustainability performance by offloading their entire holdings of a certain stock. Instead,
they might sell a fraction of their shares. We account for this behavior by analyzing all kinds of sales and not limiting ourselves to full sales. Since the data do not
allow us to observe capital gains or losses made on trades of individual stocks, we
construct measures of investor h0 s active and passive changes in the holdings of
p
a
stock i, denoted by ∆vh,i,t
and ∆vh,i,t
, respectively. The active change measures
the value of traded shares of stock i, while the passive change is a measure of
what the holdings of stock i would be worth at time t given that the investor
did not trade the shares of the stock held at time t − 1. The total change in the
holdings of stock i is the sum of the active change and the passive change. The
active change is given by
p
a
∆vh,i,t
= ∆vh,i,t − ∆vh,i,t


= vh,i,t − vh,i,t−1 −
= vh,i,t −

pi,t
pi,t−1

pi,t
pi,t−1


− 1 vh,i,t−1

(1.3)

vh,i,t−1 ,

where vh,i,t is investor h0 s value of her holdings of stock i traded at price pi,t . By
construction, any reinvested dividends will be captured by the active change. A
a
positive (negative) ∆vh,i,t
indicates a purchase (sale) of shares of stock i, while
a
∆vh,i,t is equals zero if no shares of stock i were purchased or sold between
t − 1 and t. We estimate the regression of the fraction of shares actively traded,
described by
a
∆vh,i,t
= αa + βa ∆ESGi,t + γa ∆pricei,t + δa Xh,i,t−1 + ah,i,t .
vh,i,t−1

(1.4)

Our hypothesis is that βa is greater than zero, capturing the disapproval effect,
while γa is less than zero, capturing the disposition effect. In Table 1.6 in the
Appendix, we report the estimated coefficients. The results are in line with our
hypothesis, that is, βa is, indeed, greater than zero, while γa is less than zero. On
the one hand, deteriorating sustainability performance leads to a sell-off of shares.
On the other hand, heightened sustainability performance makes investors more
likely to buy additional shares. With an adjusted R2 of 0.12, the model does a
relatively good job at describing households’ active rebalancing.
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Additional statistics on the active rebalancing of individual stocks is reported
in Table 1.A.21 in the Appendix. The table shows that more than 70 percent of
all individual stocks are not traded on a year-to-year basis. Individual investors
are more likely to sell shares than to buy additional shares of a stock they already
hold. This combined with the fact that investors hold few stocks, on average,
and the fact that the majority of sales are full sales suggests that investors do
not actively rebalance their portfolio in a way consistent with the mean-variance
optimization framework (cf. Calvet et al., 2009a). For individual investors, the
core of stock market participation seems to be centered around the decision of
holding stocks, which stocks to hold, and when to sell these stocks.
Table 1.6
Regression of Active Change in Individual Stockholdings
This table reports estimated coefficients of the regression of the active change
in individual stockholdings on the change in the ESG score. The second column includes price changes. In the third and fourth columns, we additionally
include time- and industry-fixed effects, respectively. The fifth column also includes investor and stock characteristics. Standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)
ESG score change/100

0.0814∗∗∗
(42.90)

1.3.5

(3)

(4)

(5)

0.167∗∗∗
0.240∗∗∗
0.240∗∗∗
0.244∗∗∗
(91.86)
(128.20)
(124.18)
(126.82)
−0.382∗∗∗
−0.493∗∗∗
−0.541∗∗∗
−0.544∗∗∗
(−433.90)
(−457.26)
(−498.32)
(−502.24)

Price change
Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock characteristics
Portfolio characteristics
Investor characteristics

(2)

4,754,301
0.000467
N
N
N
N
N

4,754,301
0.0750
N
N
N
N
N

4,754,301
0.0866
Y
N
N
N
N

4,754,301
0.111
Y
Y
N
N
N

4,754,301
0.116
Y
Y
Y
Y
Y

Robustness Checks

In order to test whether there are alternative explanations for our findings,
we run a battery of robustness checks. Our main concern is that our findings
are driven by positive changes in the ESG score and that ESG scores contain
forward-looking information not priced by the market. Below we address these
issues, among others. Tables that support the robustness checks are delegated to
the Appendix.
Improving and Deteriorating Sustainability Performance. Our results could
potentially be driven by positive changes in the ESG score since the baseline
regression does not distinguish between positive and negative changes. As our
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results have shown, a positive change in the ESG score yields a higher likelihood
of holding onto a stock, while a negative change yields a higher likelihood of
selling a stock. Negative changes are more interesting for the sell decision, which
is the focus of this paper, as they tend to increase the likelihood of sales. In
order to test the significance of negative changes for the sell decision, we create
one variable for positive ESG score changes and one variable for negative ESG
score changes. The variable for positive ESG score changes takes only positive
values, while the variable for negative ESG score changes takes only negative
values. This permits us to test whether the disapproval effect is asymmetric.
In Table 1.A.10, we report the estimated baseline regression after substituting
the change in the ESG score with both these variables. The first column includes
both of the ESG score change variables and the price change variable. The
estimated effect is stronger for negative than for positive changes in the ESG score,
implying that investors react, on average, stronger to firms with deteriorating
sustainability performance than those with improving sustainability performance.
In the second column, we substitute the price change variable with one variable
for positive price changes and one variable for negative price changes in order
to capture a potentially asymmetric disposition effect. The variable for positive
price changes takes only positive values, whereas the variable for negative price
changes takes only negative values. The estimated coefficients of the ESG score
change variables do not differ significantly between the two specifications. Thus,
we rule out positive changes as the main driver of our results.
Return Expectations. Financial analysts make recommendations on whether
to buy, hold, or sell individual stocks. Such recommendations are not necessarily
published on a regular basis but rather try to capture changes in growth expectations. At the end of each year, we observe buy, hold, and sell recommendations
provided by the Institutional Brokers’ Estimate System (I/B/E/S) through
Datastream. The fractions of these recommendations sum to one. Table 1.A.8
reports the average level of and change in recommendations. In our data set,
analysts recommend most frequently to buy stocks and least frequently to sell
stocks. Almost half of the stocks are given a buy recommendation, a third of
the stocks are given a hold recommendation, while only a third of the stocks
are recommended to sell. Each type of recommendation changes less than two
percent, on average, suggesting that analysts do not drift toward buy, hold, or
sell recommendations.
If stockholders were to follow analysts’ advice, a buy recommendation signals
that it would be unwise to sell the stock. Theoretically, a higher fraction of
buy recommendations should have a negative effect on the sell decision, while a
higher fraction of sell recommendations should have a positive effect. We test
this hypothesis by including in the baseline regression both the level of and
change in recommendations, measured as fractions. Indeed, we find a negative
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relation between buy recommendations and the propensity to sell, see Table
1.A.9. We expect that sell recommendations should have the opposite effect
of buy recommendations. Table 1.A.11 confirms our hypothesis, as it shows a
positive relation between sell recommendations and the propensity to sell. Both
the fraction of analyst recommendations prior to the sell decision and the change
in the fraction are significant at the one-percent level.
Importantly, controlling for analyst recommendations does not attenuate the
effect of the change in the ESG score. This shows that our main findings hold
even if we control for return expectations. On the other hand, the disposition
effect decreases. The effect of the price change decreases by a factor of three
when controlling for buy recommendations, and slightly more when controlling
for sell recommendations.
Dividends. The stock price change variable used in the baseline regression
measures ex-dividend returns. The reason for using ex-dividend returns is that
we try to capture the disposition effect in the presence of a reference point (e.g.,
Grinblatt and Keloharju, 2001). If the dividend yield is large in relation to the
capital gain, then the reference point may be skewed. In the case of a perturbed
reference point, caused by, for example, a stock split, the disposition effect can
be absent (Birru, 2015). Substituting ex-dividend with cum-dividend returns
does not change our main results significantly, see Table 1.A.12. The disapproval
effect and the disposition effect are quantitatively similar irrespective of whether
we include or exclude dividends.
Market Exits. Another source that can potentially drive our results is investors
who exit the stock market completely. These investors may offload their stocks
due to idiosyncratic motives rather than changes in firm-specific characteristics.
Experience and risk aversion are examples of motives that we cannot control for.
A bad experience may, indeed, lead to stock market exit (Seru et al., 2010). In
our data set, only 77,841 investors (who correspond to less than five percent)
offload their entire stock portfolio without purchasing new stocks. In the second
column of Table 1.A.13, we estimate the baseline regression without investors
who exit the stock market. Even though the effect of the ESG score change is
slightly attenuated, it is still highly significant. On these grounds, we rule out
stock market exits as an alternative explanation for our findings.
Lead and Lag Effects. We except that future changes in the ESG score do
not affect the sell decision. In order to test this hypothesis, we add leading
ESG score change and leading price change to the baseline regression. Should
our hypothesis hold, the coefficient of the leading ESG score should not be
significantly different from zero. The first column of Table 1.A.14 confirms our
hypothesis. That is, individual investors form their sell decision based on recent
sustainability performance and not on future sustainability performance.
There might be a time lag in the response from the time that individual
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investors become aware of the sustainability performance of a firm and their
decision to sell their shares of the firm. Similarly, like quarterly reports, ESG
data are released with a time lag. As a result, individual investors might act
upon firms’ ESG information reported for the period t − 2 to t − 1 by selling
their shares of the firm at some point over the period t − 1 to t. In order to
capture these time lags, we extend the period for which the ESG score and price
changes are measured by one period. In the second column of Table 1.A.14, we
substitute the one-year changes in the ESG score and price by two-year changes
in the ESG score and price, measured between t and t − 2. We find that the
disapproval and disposition effects hold and that our results are robust to time
lags.
Model Specification. The relationship we model need not take a linear functional form. Even though some studies have modeled the sell-vs-hold decision
with a linear probability model (e.g., Chang et al., 2016), the binary response
variable may be better explained by a probit model (e.g., Calvet et al., 2009a) or
a logit model (e.g., Grinblatt and Keloharju, 2001, Grinblatt et al., 2012). As a
robustness test, we estimate both a probit model and a logit model. Tables 1.A.15
and 1.A.16 report marginal effects of the probit and logit models, respectively.
The marginal effects of the probit and logit models are approximately equal to
the OLS estimates.
Alternative ESG Scores. Thomson Reuters, previous owner of Datastream, revised their methodology for computing ESG scores, thereby providing alternative
ESG scores to the Asset4 ESG scores. The alternative scores come in two kinds;
one based on environmental, social, and governance issues, and one including
controversies in addition to the ESG issues. The economic pillar is not part
of the alternative ESG scores. Datastream also provides separate controversies
scores. In Table 1.A.17, we substitute the Asset4 ESG scores with the Thomson
Reuters ESG scores. The table suggests that the disapproval effect is stronger
under the alternative ESG score. Table 1.A.18 includes, in addition, the change
in the controversies score. The table suggests that, compared with ESG issues,
controversies have less of an impact on the sell decision. Datastream also provides
a combined score that is based on both the ESG score and the controversies
score. In Table 1.A.19, we substitute the Asset4 ESG scores with the combined
ESG scores. Our main results are not prone to the choice of ESG scores.
Extensive Stock and Firm Characteristics. The baseline regression might be
misspecified, as certain stock or firm characteristics might be missing from the
specification. In the first column of Table 1.A.20, we include additional stock
and firm characteristics, such as the logarithm of total market capitalization,
logarithm of turnover, book-to-market ratio, market beta, dividend yield, past
twelve-month volatility, and a dummy variable that is equal to one if the stock is
listed at a Swedish stock exchange (cf. Baltzer et al., 2019). All of these additional
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control variables are observed at time t − 1. Including these characteristics does
not affect our main results significantly.
One could argue that a firm’s management of sustainability issues depends
on the firm’s size. In our data set, larger firms have, on average, a much higher
ESG score than smaller firms. It is worth pointing out that this paper does not
study the level of the ESG score but rather the change in the ESG score. Upon
further investigation, we do not observe a noticeable discrepancy average ESG
score change of small and large firms. In Section 1.4, we define small and large
firms and examine how the disapproval effect differs between them. We find
that the disapproval effect is significant for both a sample of large firms and
a sample of small firms. In addition, the disapproval effect is significant when
controlling for market capitalization in Table 1.A.20. Altogether, this suggests
that the disapproval effect is significant irrespective of firm size.
Regional Heterogeneity. By including a dummy variable for urban residents the
baseline regression controls for investors who live in urban and rural areas. Still,
the dummy variable will not necessary capture investors who value sustainability
if these investors are clustered around some regions. In the second column of
Table 1.A.20, we include parish-fixed effects to control for potential regional
differences in the disapproval effect. Our main results remain largely unchanged
after controlling for parish-fixed effects.
Active Rebalancing. Table 1.A.22 focuses on partial sales and purchases. In
the first and second columns, we run the regression of the active change on
the ESG score change for sales and purchases separately. The disapproval and
disposition effects are larger for sales than purchases. The effects are robust if
we exclude full sales or cases of no active rebalancing.
Aggregate Household Stockholdings. As we have shown, there is strong evidence
of the disapproval and disposition effects at the household level. We investigate
if these findings also hold at the aggregate level. For each stock, we calculate
the number of households who fully sell the stock and divide it by the number
of households who hold the stock. This gives us the fraction of full sales for
each stock and year. Unlike the binary outcome variable on the left-hand side
of Equation (1.1), the fraction is a continuous variable. We regress the fraction
on the ESG score change and report the estimates in Table 1.A.23. Like the
regression of Equation (1.1), we expect the coefficient of the ESG score change
to be negative, while the coefficient of the price change should be positive. In the
fifth column of Table 1.A.23, we include the price change, a dummy for popular
stocks, and year- and industry-fixed effects. The coefficient of the ESG score
change is negative but not significant, whereas the coefficient of the price change
is positive but weakly significant.
We also check if sustainability affects aggregate stock trading. In Table
1.A.24, we regress the aggregate active change on the ESG score change and the
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price change. Like the regression of Equation (1.4), we expect the coefficient of
the ESG score change to be positive, while the coefficient of the price change
should be negative. The coefficient of the ESG score change is positive but not
significant, whereas the coefficient of the price change is positive and significant
at the one-percent level. The size of the coefficients are similar to those obtained
in the regression of Equation (1.4) and reported in Table 1.6. On the aggregate
level, the disposition effect seems to be stronger than the disapproval effect. Still,
the results suggest that the disapproval and disposition effects are weaker for
the aggregate stock market than for the average individual investor.

1.4

Investor Behavior

Our results show that the average investor does trade because of sustainability
performance. In order to examine whether there is heterogeneity across investors
and firms, we slice the sample along several dimensions. In particular, we analyze
wealth, firm size, and financial sophistication, which can be proxied for by wealth,
income, and education (Calvet et al., 2009a,b, Kacperczyk et al., 2019).

1.4.1

Wealth

We divide the sample into subsamples by financial wealth quantiles. In Table
1.7, we estimate the baseline regression for the subsamples. The estimates for
the third and the fourth group, which include investors between the first and the
third quartile, are similar to those of the baseline regression. More interestingly,
the estimated effect displays a relationship that is monotonically decreasing
in wealth. The effect is largest for the bottom ten percent (first column) and
smallest for the top ten percent (sixth column). Investors in the bottom wealth
decile react three times as much to changes in the ESG score as those in the top
decile. These findings are consistent with Døskeland and Pedersen (2019). The
results are robust to various wealth variables. We check the robustness of these
results by substituting financial wealth with total wealth, equity wealth, real
estate wealth, and net wealth. We also split the sample by either disposable or
labor income quartiles and find that there is less heterogeneity across the income
distribution.

231,970
0.0406
Y
Y
Y
Y
Y

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock characteristics
Portfolio characteristics
Investor characteristics

412,300
0.0399
Y
Y
Y
Y
Y

0.105∗∗∗
(45.10)

0.103∗∗∗
(30.80)

Price change

(2)
−0.00166∗∗∗
(−35.06)

ESG score change

−0.00207∗∗∗
(−32.71)

(1)

863,936
0.0436
Y
Y
Y
Y
Y

0.0997∗∗∗
(66.63)

−0.00121∗∗∗
(−40.09)

(3)

1,167,980
0.0474
Y
Y
Y
Y
Y

0.0928∗∗∗
(77.31)

−0.000892∗∗∗
(−37.91)

(4)

971,936
0.0537
Y
Y
Y
Y
Y

0.0861∗∗∗
(68.98)

−0.000720∗∗∗
(−30.79)

(5)

1,106,179
0.0646
Y
Y
Y
Y
Y

0.0709∗∗∗
(66.30)

−0.000580∗∗∗
(−28.58)

(6)

Table 1.7
Regression of Sell Decision by Financial Wealth
This table reports estimated coefficients of the regression of the sell-vs-hold decision on the change in the ESG score.
The sample is divided by the 10th, 25th, 50th, 75th, and 90th financial wealth percentiles so that the first column includes investors of the bottom ten percent of the wealth distribution, while the last column includes investors of the
top ten percent of the wealth distribution. The estimated models include price changes, time- and industry-fixed effects, and investor and stock characteristics. Standard errors are clustered at the household level, and robust t-statistics
are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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Figure 1.1. Estimated disapproval and disposition effects across the
wealth distribution. This figure plots the estimated disapproval effect given a
negative ESG score change of one standard deviation. It also plots the estimated
disposition effect across the wealth distribution given a positive price change
of one standard deviation. The effects are plotted as point estimates with 95
percent confidence bands.

The estimated coefficients of the ESG score change can be hard to compare
and interpret. In order to make the comparison and interpretation easier, we
multiply the coefficients with a negative change of the ESG score of one standard
deviation. This gives us a direct measure of the disapproval effect on the propensity to fully sell a stock. Similarly, we obtain a measure of the disposition effect
by multiplying the coefficients of the price change with a positive change of the
price of one standard deviation. Figure 1.1 plots the disapproval and disposition
effects as functions of wealth. The disapproval and disposition effects showcase
an interesting pattern. Both effects are relatively large and highly significant.
For the poorest investors, the disposition effect is only slightly stronger than the
disapproval effect. The gap between the two effects become wider as investors
become richer. Both effects shrink linearly in wealth. The disposition effect,
however, remains approximately constant for the poorest 30 percent of the
population. Once investors pass the 70th wealth percentile, the disposition effect
decreases more rapidly. The difference between disapproval and disposition is
largest for the richest investors. Across the wealth distribution, the disapproval
effect goes from above three percentage points down to one percentage point,
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while the disposition effect goes from around four percentage points to three
percentage points. In other words, for the poorest investors, a negative change
in the ESG score of one standard deviation results in a three-percentage point
higher probability of fully selling the holdings of a stock, while for the richest
investors, it results in only a one-percentage point higher probability. The confidence bands become smaller as wealth increases, because wealthier investors hold
a larger number of stocks, resulting in more observations and smaller standard
errors.

1.4.2

Firm Size

In Table 1.8, we split the sample by the median market capitalization, giving us
one sample of small firms and one sample of large firms. We find that, compared
with small firms, investors react more than 70 percent stronger to changes in
sustainability performance of large firms. Next, we sort the combined sample of
small and large firms by wealth deciles and estimate the disapproval effect for
each decile and firm size. Panel A of Figure 1.2 draws the disapproval effect by
firm size across the wealth distribution. The effect diminishes as investors become
richer. The decrease is steeper for large firms, while for small firms the effect is
flatter. The difference between small and large firms is significant throughout
the wealth distribution. For investors in the bottom decile, a negative change in
the ESG score of one standard deviation yields an approximately 4.5 percentage
point higher probability of entirely offloading the holdings of a stock of a large
firm.

1.4.3

Stock Popularity

Following Betermier et al. (2017), we define a stock as popular if it ranks among
the ten most widely held stocks in at least one year between 1999 and 2007.13
Since popular stocks make up the majority of the aggregate Swedish stock
portfolio, one can argue that retail investors view popular stocks differently
compared with other stocks. In Table 1.8, we also separate the sample into
popular and non-popular stocks. We find that investor reaction to changes in
sustainability performance is five times stronger for popular than non-popular
stocks. The effect for popular stocks is twice as large as the one of the baseline
regression.
Panel B of Figure 1.2 illustrates the disapproval effect for popular and nonpopular stocks as a function of wealth. The difference between popular and
non-popular stocks is large, especially at the lower end of the distribution. The
disapproval effect for popular stocks decreases linearly in wealth. It goes from
13 Table 1.A.4 in the Appendix lists the ten most widely held stocks in a given year. The
list of popular stocks is stable for the period 1999 to 2007.
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Figure 1.2. Estimated disposition effect across the wealth distribution
by firm size and stock popularity. Panel A plots the estimated disposition
effect across the wealth distribution for small and large firms given a negative
ESG score change of one standard deviation. Similarly, Panel B also plots the
estimated disposition effect but for popular and non-popular stocks. The effect
is plotted as point estimates with 95 percent confidence bands.

29

1.4. Investor Behavior

Table 1.8
Regression of Sell Decision by Firm Size and Stock Popularity
This table reports estimated coefficients of the regression of the sell-vs-hold
decision on the change in the ESG score. In the first and second columns,
we split the sample by median market capitalization, resulting in one sample of small firms and one sample of large firms. In the third and fourth
columns, we separate stocks into popular and non-popular. The estimated
models include price changes, time- and industry-fixed effects, and investor
and stock characteristics. Standard errors are clustered at the household
level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
Small
(1)
ESG score change/100

−0.100∗∗∗
(−58.40)

Price change

0.127∗∗∗
(143.28)

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock characteristics
Portfolio characteristics
Investor characteristics

1,700,855
0.0901
Y
Y
Y
Y
Y

Big
(2)
−0.173∗∗∗
(−96.99)
0.0135∗∗∗
(18.56)
3,053,446
0.0298
Y
Y
Y
Y
Y

Popular
(3)

Non-Popular
(4)

−0.190∗∗∗
(−105.36)

−0.0380∗∗∗
(−24.27)

0.148∗∗∗
(177.16)

0.0328∗∗∗
(37.75)

3,471,177
0.0419
Y
Y
Y
Y
Y

1,283,124
0.0597
Y
Y
Y
Y
Y

almost 5 percentage points for the poorest investors to around 2.5 percentage
points for the riches investors. By contrast, the effect for non-popular stocks is
smaller and flatter. At the lower end of the distribution, the disapproval effect
is approximately one percentage point for non-popular stocks, whereas at the
upper end it is closer to zero. These results are consistent with the differential
effect found for firm size, as popular stocks are typically stocks of large firms.

1.4.4

Education

Table 1.9 reports estimated coefficients of the change in the ESG score based on
investors that have either (i) no high school degree, (ii) a high school degree, or
(iii) a post-high school degree. Interestingly, the effect is largest for those with
no high school degree, smallest for those with a post-high school degree, and
decreases monotonically in educational attainment.
Wealth is positively correlated with education. In order to describe the
interaction of wealth and education, we hold education fixed and examine the
wealth distribution. Specifically, we sort each education group by wealth deciles.
Then, we estimate the disapproval effect for each wealth decile and education
group and plot it in Figure 1.3. The figure shows that the disapproval effect
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diminishes in wealth for all of the three education groups. We find that, at
any point in the wealth distribution, the effect is smallest for investors with a
post-high school degree. Investors who have a high-school degree tend to have a
lower effect than those with no high school degree.
Among poorer investors, the disapproval effect is stronger for investors who
have a lower level of education. The difference between deciles is steeper for the
bottom half of the distribution. Among investors with higher wealth, however,
there are smaller differences between the education groups. For investors who
have no high school degree and are in the bottom decile, reducing the ESG score
of a company by one standard deviation results in a more than four percentage
point higher probability of entirely selling the stock of the company.

1.4.5

Diversification

We also split the sample by investors who hold either (i) one or two stocks, (ii)
three or four stocks, or (iii) five stocks or more.14 The number of directly held
stocks used to construct these samples represents different levels of diversification
14 Betermier et al. (2017) use identical cutoff points for the number of directly held stocks
to describe the diversification of Swedish stockholders.

Table 1.9
Regression of Sell Decision by Educational Attainment
This table reports estimated coefficients of the regression of the sell-vs-hold
decision on the change in the ESG score. The columns are sorted by educational attainment so that they include investors who have either (1) no high
school degree, (2) a high school degree, or (3) a post-high school degree. The
estimated models include relative price changes, time- and industry-fixed effects,
and investor and stock characteristics. Standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
No High School
Degree
(1)

High School
Degree
(2)

−0.00117∗∗∗
(−35.15)

−0.00101∗∗∗
(−52.43)

Price change

0.0925∗∗∗
(50.59)

0.0942∗∗∗
(94.15)

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock characteristics
Portfolio characteristics
Investor characteristics

501,458
0.0468
Y
Y
Y
Y
Y

ESG score change

1,679,701
0.0459
Y
Y
Y
Y
Y

Post-High School
Degree
(3)
−0.000760∗∗∗
(−49.66)
0.0835∗∗∗
(106.30)
2,573,142
0.0508
Y
Y
Y
Y
Y
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Figure 1.3. Estimated disposition effect across the wealth distribution
by educational attainment. This figure plots the estimated disposition effect
across the wealth distribution for investors who have either no high school degree,
a high school degree, or a post-high school degree. The computation of the effect
is based on a negative ESG score change of one standard deviation.

and is a proxy for financial sophistication (Calvet et al., 2009a). Basically, the
first group includes the majority of the investors, while the second group consists
of investors with a less concentrated portfolio compared with the average investor.
Investors who hold a more diversified portfolio are in the third group. Table
1.10 reports OLS estimates for each of the three groups. The effect is largest
for investors who hold one or two stocks, smallest for those who hold at least
five stocks, and decreases monotonically in the number of directly held stocks.
The effect for investors with one or two stocks is more than twice as large as for
those who hold a more diversified portfolio.

1.4.6

Interpretation of Results

All in all, our results suggest that investors react differently to changes in
sustainability issues. These large variations are related to wealth, education, and
diversification, which are proxies for financial sophistication. Like Calvet et al.
(2009a) and Dhar and Zhu (2006), we find that more sophisticated investors
tend to be less prone to the disposition effect. We also find that more financially
sophisticated investors are less likely to sell their stocks due to changes in the
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Table 1.10
Regression of Sell Decision by Number of Directly Held Stocks
This table reports estimated coefficients of the regression of the sell-vs-hold
decision on the change in the ESG score. The columns are sorted by the number
of stocks held by the investor so that they include investors who hold either
(1) one or two stocks, (2) three or four stocks, or (3) five stocks or more.
The estimated models include price changes, time- and industry-fixed effects,
and investor and stock characteristics. Standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
One or Two
(1)
ESG score change
Price change
Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock characteristics
Portfolio characteristics
Investor characteristics

Three or Four
(2)

Five or More
(3)

−0.00163∗∗∗
(−65.72)

−0.00101∗∗∗
(−34.15)

0.106∗∗∗
(71.29)

0.122∗∗∗
(77.50)

0.0799∗∗∗
(115.11)

774,390
0.0475
Y
Y
Y
Y
Y

2,809,877
0.0545
Y
Y
Y
Y
Y

1,170,034
0.0319
Y
Y
Y
Y
Y

−0.000664∗∗∗
(−47.36)

ESG score. There can be several reasons why the disapproval effect varies in the
cross-section of investors. One economic explanation can, for example, be that
wealthier investors manage larger portfolios, making it harder for them to fully
sell a stock because of a deeper commitment to the firm either financially or
commercially. Should wealthier investors decide to offload their entire holdings
of a stock, they run the risk of selling below the ask price and paying high
transaction costs. On the other hand, smaller stockholdings are less prone to
liquidity risk as they are easier to clear. In addition, wealthier investors are
potentially better able to afford to take a hit from falling prices and deteriorating
sustainability performance if they believe sustainability performance will improve
in the future.
Another explanation can be that less financially sophisticated investors use
a narrower range of media outlets as their main source of information to make
financial decisions, whereas more financially sophisticated investors may use
several sources of information. The media may accentuate a firm’s sustainability
performance instead of the firm’s business prospects because sustainability
may be of greater interest to the broad audience. In this way, less financially
sophisticated investors may give excessive weight to sensational news when
making their sell decision.
Our results can also be explained by behavioral and social reasons. It may

1.5. Discussion and Conclusion
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simply be that less financially sophisticated investors value sustainability higher,
or it may be that they pay relatively more attention to sustainability performance. Another possibility is that less financially sophisticated investors may
overreact to a firm’s deteriorating sustainability performance and exaggerate
their allocation decision by excluding the company from their portfolio. On the
other hand, more financially sophisticated investors might remain calm in bad
times, when sustainability performance is deteriorating, and hold onto their
shares in anticipation of recovering sustainability performance.

1.5

Discussion and Conclusion

This paper analyzes sustainability concerns of individual investors by combining
administrative data of Swedish individuals with ESG information on their
stock portfolio. In particular, it studies the effect of changes in a company’s
sustainability performance on sales of the company’s stock. The paper contributes
to the existing literature in several ways. While stock sales have been studied
in the existing literature, the established relationship between sustainability
performance and stock sales in this paper is, to the best of our knowledge, novel.
Our data set consists of a rich set of socioeconomic information, allowing us to
control for investor and stock characteristics. Our results show that deteriorating
sustainability performance has a positive and significant effect, both statistically
and economically, on the sell decision. We refer to this phenomenon as the
disapproval effect. The disapproval effect also works in the opposite direction;
that is, strengthening sustainability performance of a company increases the
propensity to buy additional shares of the company. The findings are robust to
a set of alternative specifications. Specifically, the estimated effect is particularly
strong for firms with deteriorating management of sustainability and is not
attenuated by return expectations or dividends.
Furthermore, we consider decomposed sustainability information along environmental, social, and governance dimensions. The single largest effect comes
from long-term sustainable growth followed by changes in environmental issues,
while the smallest effects come from changes in social and governance scores. By
slicing the sample along several socioeconomic dimensions, we find heterogeneity
in the cross-section of individual investors and firms. There is a differential
impact on sales for households in different wealth brackets. Interestingly, the
disapproval effect decreases monotonically in wealth and education, as well as
in firm size and stock popularity. In other words, less wealthy investors with a
lower level of education react stronger to changes in ESG metrics, especially for
large firms and popular stocks.
Even if investors rank environmental issues highly, our results suggest that
companies should account for their overall sustainability performance and not
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only their management of environmental issues, especially if they rely to a larger
extent on equity financing. Deteriorating sustainability performance of a company
can lead to a larger number of stock sales, thereby potentially lowering the market
value of the company. Attempts to raise capital may be done more effectively
by convincing investors about long-term sustainable growth and specifically
targeting investors who have stronger preferences for or stronger behavioral bias
toward sustainability.
Institutional investors and customers can improve firms’ sustainability by
penalizing bad sustainability behavior (Gantchev et al., 2019) or rewarding
good sustainability behavior (Dai et al., 2020). Individual investors also have
the potential to improve ESG practices. Through active rebalancing of their
financial portfolio, they can reward firms with good sustainability performance
by increasing their stakes in those firms. Similarly, they can penalize firms
with bad sustainability performance. This creates incentives for companies to
adhere to ESG-friendly practices so that they can attract a broader investor
base. Companies otherwise risk to raise less capital.
Our findings could perhaps also be explained by social interaction (Hong
et al., 2004) or peer pressure (Heimer, 2016). A company that performs poorly
in sustainability will receive a bad image in media (Cahan et al., 2015), drawing
attention to a broader audience. Individuals who are not following the company
and the stock market, in general, may increasingly hear about the company’s
business practices. This growing awareness among the public may lead stockholders of the company to reconsider their stockholdings. The poor management of
sustainability issues may hamper investors from interacting socially with peers
about their stockholdings. Holding onto the stock can, thereby, be detrimental
to self-signaling.(cf. Riedl and Smeets, 2017) Investors may, therefore, decide to
entirely offload their stockholdings of the company.
Whether the disapproval effect is due to economic, behavioral, or social reasons
remains a topic for future work. It would also be worthwhile to investigate further
the differences in the disapproval effect due to financial sophistication. In order to
better predict the implications of investor behavior for sustainability performance,
it would be helpful to better understand why wealthier investors react weaker
to sustainability. Another strand of research could further decompose ESG
information. It would be interesting to consider, for example, carbon emissions
and water and resource usage, ultimately attempting to pin down the main
concerns that individual investors have about their investments.
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Appendix
Environmental, Social, and Governance Data

Table 1.A.2 shows the share of the Swedish households’ holdings of stocks for
which ESG data are available. ESG data was first reported for 2001, but on a
larger scale for 2002 and onwards. For 2002, roughly a third of the household
stockholdings were covered. However, ESG data for 2004 and onwards cover
the vast majority of the Swedish household stock portfolio. The fraction of the
households’ holdings of Swedish stocks for which ESG data are available varies
across sectors but increases gradually over time. For 2007, the majority of the
households’ stockholdings is covered for all stock sectors except the Energy and
Health Care sectors, whose share is 42 percent and 35 percent, respectively. For
the Telecommunications and Consumer Services sectors, ESG data are available
for more than 90 percent of the Swedish equity wealth.
Table 1.A.3 investigates market participation in Swedish stocks by stock sector.
The Technology sector is held by most households, followed by the Financials
and Telecommunications sectors. Even if the Consumer Services sector is held
by only 7 percent of the households, almost 30 percent of the Consumer Services
sector is owned by households, making it the largest sector with respect to
household ownership. We also see that households are underweighted in Energy
and Health Care stocks (compared with the market portfolio). Given the figures
reported in Table 1.A.2 and the fact that a large share of Swedish equities is
held by a relatively small group of wealthy households (e.g., Betermier et al.,
2017), the availability of the ESG data for stocks held by the average household
is underestimated. Indeed, the average household owns very few stocks, which
typically are the popular stocks, as shown in Table 1.A.4 and prior studies (e.g.,
Calvet et al., 2007). This shows that ESG data cover most of the households’
stockholdings, particularly the stockholdings of the average household.
Table 1.A.3 also reports ESG scores for each industry, as well as the aggregate
household equity portfolio and the market portfolio. The market portfolio’s valueweighted ESG score is higher than its equally weighted ESG score, suggesting that
larger companies perform stronger in sustainability. The household portfolio has
a slightly higher value-weighted ESG score than the market portfolio, indicating
that households, on average, hold stocks of companies with higher ESG ratings
than the overall market. This is probably driven by the fact that households
underweight their holdings of sectors with lower ESG ratings and concentrate
their holdings in popular stocks, which are typically stocks of larger companies.15
As shown in Table 1.A.5, the ranking of Swedish stock sectors based on ESG
15 As a comparison, slightly more than half of the household equity wealth is invested in the
aggregate portfolio of popular stocks, which make out more than 60 percent of the market
capitalization of the Stockholm Stock Exchange, see Table 1.A.4.
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scores is fairly stable over time.

1.A.2

Fraction of Sales and Holding Period

Table 1.A.6 reports the number of sell-vs-hold decisions and the number of full
sales. There is smaller variation across time but more variation across the holding
period. Basically, investors are more likely to sell a stock that they have held for
a shorter period of time. More specifically, stocks that have been held for one
to three periods are sold more frequently, while investors are less likely to sell
stocks that they have held for a minimum of four periods.
Table 1.A.7 shows the average holding period for the whole sample as well as
for stocks that are either fully sold or not fully sold. In our data set, investors
have held their stocks for five periods, on average. By the time households sell
their stock fully, they have hold onto the stock for almost four periods, on
average.

1.A.3

Alternative Model Specification

The probit and logit models can be an alternative to the linear probability model
(1.1) for describing full sales. The probability of household h selling stock i at
time t can be described by the probit model
P (sellh,i,t = 1 |∆ESGi,t , ∆pricei,t , Xh,i,t )
= Φ(a1 ∆ESGi,t + a2 ∆pricei,t + a3 Xh,i,t ),

(1.A.1)

where Φ is the cumulative distribution function of the standard normal distribution. Alternatively, we allow for the sell probability to be described by the logit
model
P (sellh,i,t = 1 |∆ESGi,t , ∆pricei,t , Xh,i,t )

−1 (1.A.2)
= 1 + exp(−b1 ∆ESGi,t − b2 ∆pricei,t − b3 Xh,i,t )
.
Coefficient are estimated by maximizing the likelihood function, and standard
errors are based on a computation of the information matrix and clustered by
household.

1.A.4

Age and Gender

Table 1.A.25 reports estimates based for each of the following five age groups:
(1) 18-29, (2) 30-39, (3) 40-49, (4) 50-64, and (5) 65 and above. The disapproval
effect is strongest for the 40-49 age group and weakest for the 18-29 age group,
although the difference between the age groups is relatively small. As shown in
Table 1.A.26, males and females behave relatively similarly to changes in ESG
scores, even if the disapproval effect is stronger among women than men.
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Table 1.A.1
Definition of Household Variables
This table provides definitions of the main household variables used in the paper.
Variable
Demographic variables
Age
Male
Single
Household size
Children
Urban resident
High school degree
Post-high school degree
Immigrant

Description
Age of the household head.
Dummy variable equal to one if the household head is a male.
Dummy variable equal to one if the household head is single.
Number of adults and children included in the household.
Dummy variable equal to one if the household includes at
least one child.
Dummy variable equal to one if the household head resides in
an urban area.
Dummy variable equal to one if the household head has a
high school degree but no post-high school degree.
Dummy variable equal to one if the household head has had
some post–high school education.
Dummy variable equal to one if the household head was born
in a foreign country.

Income and income risk variables
Income
Total household labor income.
Income change
Difference in income between t and t − 1.
Employed
Dummy variable equal to one if the household head is
employed.
Unemployed
Dummy variable equal to one if the household head is
unemployed.
Self-employed
Dummy variable equal to one if the household head is
self-employed.
Dummy variable equal to one if the household head is retired.
Retired
Student
Dummy variable equal to one if the household head is a
student.
Become unemployed
Dummy variable equal to one if the household head was
employed at t − 1 but unemployed at t.
Financial variables
Sold

Cash
Stock portfolio
Fund portfolio
Risky fund portfolio
Risky portfolio
Financial wealth

Number of stocks
Stockholder

Dummy variable equal to one if the household holds any
shares of a stock at t − 1 but does not hold any shares of the
stock at t.
Value of bank account balances and Swedish money market
funds.
Value of the portfolio of directly held stocks.
Value of the portfolio of mutual funds.
Value of the portfolio of mutual funds other than Swedish
money market funds.
Sum of stock and risky fund portfolios.
Value of holdings in cash, risky financial assets, directly held
fixed-income assets, derivatives, and capital insurances,
excluding defined-contribution retirement account balances.
Number of assets in the stock portfolio.
Dummy variable equal to one if the household holds a
positive number of stocks.
Continues on next page.
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Table 1.A.1—Continued from previous page.

Variable
Risky share
Share of popular stocks

Household ESG score
Residential real estate
wealth
Non-residential real
estate wealth
Real estate wealth
Stock variables
ESG score
ESG score change
Price change
Popular stock

Professionally close
stock

Holding period

Description
Fraction of risky assets in the portfolio of cash and risky
financial assets.
Fraction of popular stocks in the stock portfolio. A stock is
defined as popular if it ranks among the ten most widely
held stocks in at least one year between 1999 and 2007.
Weighted average ESG score of the stock portfolio.
Value of primary and secondary residences.
Value of rental, industrial, and agricultural properties.
Sum of residential and non-residential real estate wealth.
Aggregate ESG score of a company.
Difference in the ESG score between t and t − 1.
Relative change in the stock price between t and t − 1.
Dummy variable equal to one if the stock ranks among the
ten most widely held stocks in at least one year between 1999
and 2007. The definition of a popular stock follows Betermier
et al. (2017).
Dummy variable equal to one if the stock of a company is
listed in the same industry that any of the adults of the
household works in. Industries are classified using Industry
Classification Benchmark (ICB). The definition of a
professionally close stock follows Betermier et al. (2017).
Number of time periods that a household has held the stock.
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Table 1.A.2
Swedish Household Aggregate
Equity Wealth Covered by ESG Data
This table shows the share of the aggregate household holdings of Swedish
stocks for which ESG data are available, starting in 2002, when a substantial share of the Swedish stock market was covered for the first time.
Year

2002

2003

2004

2005

2006

2007

By exchange
Stockholm Stock Exchange

33.3%

39.7%

74.3%

77.5%

75.6%

77.1%

By industry
Basic Materials
Consumer Goods
Consumer Services
Financials
Health Care
Industrials
Oil & Gas
Technology
Telecommunications
Utilities

53.2%
24.9%
3.1%
24.9%
24.2%
54.4%
68.8%
86.1%
87.1%
0.0%

46.9%
22.1%
3.4%
27.0%
50.4%
54.7%
73.3%
87.3%
93.2%
0.0%

54.5%
23.8%
91.7%
65.6%
57.6%
49.4%
63.4%
89.3%
96.5%
0.0%

77.4%
55.8%
87.8%
74.6%
54.7%
60.2%
48.4%
88.3%
95.1%
0.0%

74.9%
57.8%
87.7%
73.3%
44.2%
58.4%
42.0%
85.6%
96.6%
0.0%

64.3%
51.7%
92.4%
72.6%
34.9%
65.9%
41.8%
80.1%
99.3%
0.0%
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Table 1.A.3
Stock Sectors Sorted by Popularity among Swedish Households
In the first column, we sort the sectors by the number of households who
own at least one stock in the sector, where the stock sectors are defined in
accordance with the Industry Classification Benchmark. The second and fourth
columns report the share of the household stockholdings in percent of aggregate household stockholdings and the sector’s aggregate market value, respectively. The third column reports the relative size of the sector on the Stockholm Stock Exchange. The two rightmost columns report equally weighted
and value-weighted ESG scores, respectively. In the bottom two rows, we
have added the aggregate household equity portfolio and the market portfolio.
% of
Stockholders
Owning
% of
% of
SectorHousehold Swedish
Equally
ValueSpecific
Stock
Stock Household Weighted Weighted
Company
Wealth
Market Ownership ESG Score ESG Score
(1)
(2)
(3)
(4)
(5)
(6)
Technology
Financials
Telecommunications
Industrials
Basic Materials
Consumer Services
Consumer Goods
Health Care
Oil & Gas
Utilities
Household Portfolio
Market Portfolio

23.4%
19.7%
14.7%
13.8%
10.4%
7.2%
5.0%
3.1%
2.6%
0.1%

16.1%
22.3%
1.6%
15.9%
5.9%
29.8%
3.6%
2.6%
2.2%
0.0%
100.0%

23.2%
22.0%
6.0%
18.1%
6.3%
8.0%
4.5%
9.4%
1.2%
1.3%
100.0%

5.4%
7.8%
2.0%
6.8%
7.3%
28.8%
6.2%
2.1%
14.5%
0.1%
100.0%
7.8%

47.6
37.0
92.1
83.1
76.3
66.0
65.4
27.6
42.3

92.2
63.1
92.1
83.1
81.9
76.8
69.1
22.3
42.3

59.7
59.7

75.3
73.9
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Table 1.A.4
The Ten Most Commonly Held Stocks among Swedish Households
In the first column, we sort the stocks by the number of households who own the
stock in 2003. The second and third columns report the share of the household
stockholdings in percent of aggregate household stockholdings and aggregate
market cap, respectively. The rightmost column reports the value loading of each
company. In the bottom row, we report the aggregate portfolio of popular stocks.

Industry
Ericsson
Technology
Telia
Telecommunications
SEB
Financials
Swedbank
Financials
Volvo
Industrials
H&M
Consumer Services
Billerud
Basic Materials
ABB
Industrials
AstraZeneca
Health Care
Nokia
Technology
Aggregate portfolio

% of
% of
% of
Stockholders Household Swedish
Owning
Stock
Stock Household Value
Company
Wealth Market Ownership Loading
(1)
(2)
(3)
(4)
(5)
49.8%
36.9%
18.6%
16.3%
12.7%
9.7%
9.0%
8.2%
8.0%
7.6%

12.3%
2.1%
3.4%
2.1%
3.3%
21.8%
0.8%
1.3%
4.5%
2.4%
54.1%

6.4%
5.4%
2.3%
2.3%
2.9%
3.8%
0.2%
2.3%
17.8%
18.8%
62.1%

13.3%
2.7%
10.5%
6.3%
7.8%
39.5%
29.8%
4.1%
1.7%
0.9%
6.0%

−0.68
−0.39
0.55
0.11
0.27
0.01
0.44
−0.29
−0.01
−0.56
−0.25
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Table 1.A.5
Average ESG Scores of Swedish Stocks by Industry
This table provides equally weighted and value-weighted ESG scores and
rankings based on these ESG scores for stocks listed on the Swedish
stock exchanges. The value-weighted averages are based on market values.
Year

2002

2004

2006

2008

2010

2012

2014

Equally weighted ESG scores
Basic Materials
79.8
Consumer Goods
86.2
Consumer Services
19.9
Financials
47.8
Health Care
19.4
Industrials
61.9
Oil & Gas
18.5
Technology
54.7
Telecommunications
30.6

47.1
41.9
73.2
42.9
36.2
82.5
59.7
62.2
94.8

76.3
65.4
66.0
37.0
27.6
83.1
42.3
47.6
92.1

75.8
64.2
55.4
40.2
36.6
82.5
30.7
67.1
95.2

83.6
79.3
75.3
59.6
59.6
83.3
50.0
64.4
94.8

85.6
79.6
70.7
63.9
74.4
82.3
61.8
76.6
95.3

86.5
82.2
69.5
56.8
50.9
74.8
57.1
74.2
90.4

Value-weighted ESG scores
Basic Materials
90.5
Consumer Goods
86.2
Consumer Services
22.7
Financials
58.7
Health Care
20.3
Industrials
53.1
Oil & Gas
18.5
Technology
88.1
Telecommunications
30.6

86.4
82.1
84.1
51.7
40.3
80.6
59.7
94.9
94.8

81.9
69.1
76.8
63.1
22.3
83.1
42.3
92.2
92.1

81.8
67.1
81.6
62.9
30.9
81.1
36.4
90.5
95.2

87.2
86.2
86.4
76.5
59.0
87.3
55.1
85.0
94.8

89.2
88.7
66.5
78.3
75.5
85.2
72.5
86.2
95.3

87.8
84.4
80.5
77.0
55.9
77.8
57.1
84.0
90.4

Ranking based on equally weighted ESG scores
Basic Materials
2
6
3
Consumer Goods
1
8
5
Consumer Services
7
3
4
Financials
5
7
8
Health Care
8
9
9
Industrials
3
2
2
Oil & Gas
9
5
7
Technology
4
4
6
Telecommunications
6
1
1

3
5
6
7
8
2
9
4
1

2
4
5
8
7
3
9
6
1

2
4
7
8
6
3
9
5
1

2
3
6
8
9
4
7
5
1

Ranking based on value-weighted ESG scores
Basic Materials
1
3
Consumer Goods
3
5
Consumer Services
7
4
Financials
4
8
Health Care
8
9
Industrials
5
6
Oil & Gas
9
7
Technology
2
1
Telecommunications
6
2

3
6
4
7
9
5
8
2
1

3
5
4
7
8
2
9
6
1

2
3
9
6
7
5
8
4
1

2
3
5
7
9
6
8
4
1

4
6
5
7
9
3
8
1
2
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Table 1.A.6
Number and Fraction of Full Sales
This table reports the number of sell decisions, and the number and fraction
of full sales for the whole sample period as well as by year and holding period.
Number of Sell Decisions

Number of Sales

Sales Share

Whole sample period

4,754,301

567,315

0.119

By year
2005
2006
2007

1,588,678
1,611,846
1,553,777

175,445
190,509
201,361

0.110
0.118
0.130

By holding period
1
2
3
4
5
6+

534,372
382,878
381,332
476,246
721,736
2,257,737

152,993
64,154
49,914
47,030
69,260
183,964

0.286
0.168
0.131
0.099
0.096
0.081
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Table 1.A.7
Average Holding Period
This table reports the average holding period in years for those who
sell a stock, those who hold onto a stock, and all sell-vs-hold decisions.
Sell and Hold

Sell

Hold

Whole sample period

4.87

3.87

5.01

By year
2005
2006
2007

3.54
3.84
4.19

4.43
5.05
5.58

4.33
4.90
5.40

Table 1.A.8
Average Analyst Recommendations
This table reports the average share of buy, hold, and sell recommendations based on either all observations, including some stocks more than once
per year, or unique observations, including each stock only once per year.
Buy

Hold

Based on unique observations
Level
0.517
Change
0.015

0.366
0.002

0.117
−0.017

Based on all observations
Level
Change

0.332
0.005

0.196
−0.018

0.472
0.013

Sell
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Table 1.A.9
Regression of Sell Decision Including Buy Recommendations
This table reports estimated coefficients of the regression of the sell-vs-hold decision on the change in the ESG score. The first column includes the level of buy
recommendations, while the second column includes the change in buy recommendations. The third column includes both the level of and the change in buy recommendations. The estimated models include price changes, time- and industry-fixed
effects, and investor and stock characteristics. Standard errors are clustered at
the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)

(2)

(3)

−0.00109∗∗∗
(−83.14)

−0.00106∗∗∗
(−82.71)

−0.00102∗∗∗
(−76.05)

Price change

0.0224∗∗∗
(35.64)

0.0233∗∗∗
(36.71)

0.0240∗∗∗
(37.54)

Buy recommendation

−0.00200∗
(−1.76)

ESG score change

Buy recommendation change
Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock characteristics
Portfolio characteristics
Investor characteristics

4,023,295
0.0481
Y
Y
Y
Y
Y

−0.0147∗∗∗
(−10.91)
−0.0181∗∗∗
(−15.40)

−0.0258∗∗∗
(−18.59)

4,023,295
0.0482
Y
Y
Y
Y
Y

4,023,295
0.0482
Y
Y
Y
Y
Y
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Table 1.A.10
Regression of Sell Decision on
Changes in Positive and Negative ESG Scores
This table reports estimated coefficients of the regression of the sell-vshold decision on the change in positive and the change in negative ESG
scores. In the first column, we include a variable that consists of both positive and negative price changes, while in the second column, we include
one variable for positive price changes and one variable for negative price
changes. The estimated models include time- and industry-fixed effects, and
investor and stock characteristics. Standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)

(2)

ESG score change, positive

−0.000873∗∗∗
(−45.06)

−0.000960∗∗∗
(−49.39)

ESG score change, negative

−0.00103∗∗∗
(−42.66)

−0.00106∗∗∗
(−43.80)

Price change

0.0852∗∗∗
(150.22)

Price change, positive

0.0965∗∗∗
(120.93)

Price change, negative

0.0640∗∗∗
(59.23)

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock and portfolio characteristics
Investor characteristics

4,754,301
0.0487
Y
Y
Y
Y

4,754,301
0.0488
Y
Y
Y
Y
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Table 1.A.11
Regression of Sell Decision Including Sell Recommendations
This table reports estimated coefficients of the regression of the sell-vs-hold decision on the change in the ESG score. The first column includes the level of sell
recommendations, while the second column includes the change in sell recommendations. The third column includes both the level of and the change in sell recommendations. The estimated models include price changes, time- and industry-fixed
effects, and investor and stock characteristics. Standard errors are clustered at
the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)

(2)

(3)

−0.000981∗∗∗
(−72.45)

−0.00109∗∗∗
(−85.24)

−0.000940∗∗∗
(−68.66)

Price change

0.0281∗∗∗
(41.82)

0.0222∗∗∗
(34.87)

0.0283∗∗∗
(42.12)

Sell recommendation

0.0518∗∗∗
(30.22)

ESG score change

0.00256∗
(1.72)

Sell recommendation change
Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock characteristics
Portfolio characteristics
Investor characteristics

0.0698∗∗∗
(35.97)

4,023,295
0.0484
Y
Y
Y
Y
Y

4,023,295
0.0481
Y
Y
Y
Y
Y

0.0337∗∗∗
(19.97)
4,023,295
0.0485
Y
Y
Y
Y
Y
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Table 1.A.12
Regression of Sell Decision Including Cum-Dividend Returns
This table reports estimated coefficients of the regression of the sell-vs-hold
decision on the change in the ESG score. The second column includes cumdividend returns. In the third and fourth columns, we additionally include
time- and industry-fixed effects, respectively. The fifth column also includes
investor and stock characteristics. Standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)
ESG score change/100
Return
Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Portfolio characteristics
Portfolio characteristics
Investor characteristics

−0.0775∗∗∗
(−71.01)
0.0378∗∗∗
(66.61)
4,754,298
0.00228
N
N
N
N
N

(2)

(3)

(4)

−0.106∗∗∗
(−93.95)

−0.0980∗∗∗
(−84.19)

−0.0940∗∗∗
(−82.16)

0.0780∗∗∗
(122.39)

0.104∗∗∗
(138.80)

0.0873∗∗∗
(116.12)

4,754,298
0.00581
Y
N
N
N
N

4,754,298
0.0142
Y
Y
N
N
N

4,754,298
0.0467
Y
Y
Y
Y
Y

49

1.A. Appendix

Table 1.A.13
Regression of Sell Decision with and without Market Exiters
This table reports estimated coefficients of the regression of the sell-vs-hold
decision on the change in the ESG score. The first column corresponds to the
baseline regression, while in the second column, we exclude investors who exit the
stock market. The estimated models include price changes, time- and industryfixed effects, and investor and stock characteristics. Standard errors are clustered
at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗
and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
Including Market Exiters
(1)

Excluding Market Exiters
(2)

ESG score change

−0.000889∗∗∗
(−79.10)

−0.000687∗∗∗
(−64.86)

Price change

0.0879∗∗∗
(150.24)

0.0828∗∗∗
(146.68)

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock and portfolio characteristics
Investor characteristics

4,754,301
0.0487
Y
Y
Y
Y

4,634,075
0.0607
Y
Y
Y
Y
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Table 1.A.14
Regression of Sell Decision with Leads and Lags
This table reports estimated coefficients of the regression of the sell-vs-hold
decision on the changes in the ESG score and price. In the first column, the
changes in the ESG score and price take place between t and t − 1, while the
changes in the leading ESG score and leading price take place between t + 1
and t. In the second column, the changes in the ESG score and price take place
between t and t − 2. The estimated models include time- and industry-fixed
effects, and investor and stock characteristics. Standard errors are clustered at
the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
One-Year Changes
(1)
ESG score change
Leading ESG score change

−0.000846∗∗∗
(−48.75)

−0.000583∗∗∗
(−51.57)

0.0000149
(0.97)

Price change

0.0520∗∗∗
(63.29)

Leading Price change

0.0145∗∗∗
(20.51)

Observations
Adjusted R2
Year fixed effects
Industry fixed effects
Stock and portfolio characteristics
Investor characteristics

Two-Year Changes
(2)

3,127,823
0.0409
Y
Y
Y
Y

0.0438∗∗∗
(116.26)

2,671,713
0.0307
Y
Y
Y
Y

Observations
Pseudo R2
Year-fixed effects
Industry-fixed effects
Stock and portfolio characteristics
Investor characteristics

Price change

ESG score change

4,754,301
0.00107
N
N
N
N

−0.000657∗∗∗
(−58.84)

(1)

4,754,301
0.00349
N
N
N
N

4,754,301
0.00872
Y
N
N
N

0.0731∗∗∗
(139.22)

0.0365∗∗∗
(72.69)

(3)
−0.00102∗∗∗
(−87.96)

−0.000756∗∗∗
(−68.66)

(2)

4,754,301
0.0176
Y
Y
N
N

0.0750∗∗∗
(139.82)

−0.000846∗∗∗
(−73.37)

(4)

4,754,301
0.0604
Y
Y
Y
Y

0.0774∗∗∗
(154.44)

−0.000889∗∗∗
(−82.21)

(5)

Table 1.A.15
Probit Model of Sell Decision
This table reports estimated marginal effects for the probit model of the sell-vs-hold decision. The second column includes price changes. In the third and fourth columns, we additionally include time- and industry-fixed effects, respectively. The fifth column also includes investor and stock characteristics. Marginal effects are evaluated at the
sample averages of the regressors, standard errors are clustered at the household level, and robust t-statistics are
reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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Observations
Pseudo R2
Year-fixed effects
Industry-fixed effects
Stock and portfolio characteristics
Investor characteristics

Price change

ESG score change

4,754,301
0.00109
N
N
N
N

−0.000674∗∗∗
(−59.01)

(1)

4,754,301
0.00354
N
N
N
N

4,754,301
0.00907
Y
N
N
N

0.0750∗∗∗
(143.57)

0.0372∗∗∗
(72.76)

(3)
−0.00106∗∗∗
(−90.83)

−0.000763∗∗∗
(−68.49)

(2)

4,754,301
0.0183
Y
Y
N
N

0.0780∗∗∗
(145.04)

−0.000886∗∗∗
(−76.86)

(4)

4,754,301
0.0606
Y
Y
Y
Y

0.0748∗∗∗
(154.37)

−0.000818∗∗∗
(−80.18)

(5)

Table 1.A.16
Logit Model of Sell Decision
This table reports estimated marginal effects for the logit model of the sell-vs-hold decision. The second column includes price changes. In the third and fourth columns, we additionally include time- and industry-fixed effects, respectively. The fifth column also includes investor and stock characteristics. Marginal effects are evaluated at the
sample averages of the regressors, standard errors are clustered at the household level, and robust t-statistics are
reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock and portfolio characteristics
Investor characteristics

Price change

ESG score change

4,515,742
0.00155
N
N
N
N

−0.00140∗∗∗
(−86.49)

(1)

4,515,742
0.00299
N
N
N
N

4,515,742
0.00750
Y
N
N
N

0.0804∗∗∗
(129.81)

0.0348∗∗∗
(65.73)

(3)
−0.00183∗∗∗
(−106.95)

−0.00134∗∗∗
(−82.41)

(2)

4,515,742
0.0163
Y
Y
N
N

0.0866∗∗∗
(130.90)

−0.00174∗∗∗
(−100.38)

(4)

4,515,742
0.0480
Y
Y
Y
Y

0.0938∗∗∗
(144.85)

−0.00144∗∗∗
(−84.64)

(5)

Table 1.A.17
Regression of Sell Decision on Change in the Alternative ESG Score
This table reports estimated coefficients of the regression of the sell-vs-hold decision on the change in the alternative ESG score. The second column includes price changes. In the third and fourth columns, we additionally include time- and industry-fixed effects, respectively. The fifth column also includes investor and
stock characteristics. Standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock and portfolio characteristics
Investor characteristics

4,515,742
0.00162
N
N
N
N

4,515,742
0.00303
N
N
N
N

4,515,742
0.00777
Y
N
N
N

0.0814∗∗∗
(130.82)

0.0345∗∗∗
(65.32)

Price change

−0.000239∗∗∗
(−31.99)

−0.0000854∗∗∗
(−12.20)

−0.000108∗∗∗
(−15.43)

(3)
−0.00196∗∗∗
(−108.67)

Controversies score change

(2)
−0.00139∗∗∗
(−81.75)

−0.00147∗∗∗
(−86.26)

ESG score change

(1)

4,515,742
0.0163
Y
Y
N
N

0.0865∗∗∗
(130.85)

−0.0000960∗∗∗
(−11.51)

−0.00180∗∗∗
(−96.36)

(4)

4,515,742
0.0480
Y
Y
Y
Y

0.0938∗∗∗
(145.10)

0.0000110
(1.33)

−0.00144∗∗∗
(−77.93)

(5)

Table 1.A.18
Regression of Sell Decision on Change in the Alternative ESG and Controversies Scores
This table reports estimated coefficients of the regression of the sell-vs-hold decision on the change in the alternative ESG and controversies scores. The second column includes price changes. In the third and fourth
columns, we additionally include time- and industry-fixed effects, respectively. The fifth column also includes investor and stock characteristics. Standard errors are clustered at the household level, and robust t-statistics are
reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock and portfolio characteristics
Investor characteristics

Price change

Combined ESG score change

4,515,742
0.00117
N
N
N
N

−0.000791∗∗∗
(−61.33)

(1)

4,515,742
0.00252
N
N
N
N

4,515,742
0.00741
Y
N
N
N

0.0794∗∗∗
(129.17)

0.0337∗∗∗
(64.01)

(3)
−0.00124∗∗∗
(−88.72)

−0.000707∗∗∗
(−55.24)

(2)

4,515,742
0.0155
Y
Y
N
N

0.0829∗∗∗
(127.23)

−0.00101∗∗∗
(−67.01)

(4)

4,515,742
0.0473
Y
Y
Y
Y

0.0906∗∗∗
(142.08)

−0.000763∗∗∗
(−50.57)

(5)

Table 1.A.19
Regression of Sell Decision on Change in the Combined ESG Score
This table reports estimated coefficients of the regression of the sell-vs-hold decision on the change in the combined ESG
score, which combines the alternative ESG and controversies scores. The second column includes price changes. In the
third and fourth columns, we additionally include time- and industry-fixed effects, respectively. The fifth column also
includes investor and stock characteristics. Standard errors are clustered at the household level, and robust t-statistics
are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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Table 1.A.20
Regression of Sell Decision with Additional Stock and
Firm Characteristics and Regional Heterogeneity
This table reports estimated coefficients of the regression of the sell-vs-hold
decision on the change in the ESG score. The estimated models include price
changes, time- and industry-fixed effects, and investor characteristics. In addition,
the first column includes extensive stock and firm characteristics, while the
second column includes parish-fixed effects. Standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)
ESG score change
Price change
Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Portfolio characteristics
Investor characteristics
Extensive stock characteristics
Parish fixed effects

−0.000745∗∗∗
(−65.94)
0.0320∗∗∗
(51.00)
4,538,561
0.0452
Y
Y
Y
Y
Y
N

(2)
−0.000889∗∗∗
(−78.96)
0.0879∗∗∗
(150.29)
4,754,301
0.0502
Y
Y
Y
Y
N
Y
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Table 1.A.21
Fraction of Sales and Purchases of Individual Stocks
This table reports the number and fraction of sales and purchases of individual
a
stocks based on the rescaled active change ki,t ∆vh,i,t
/vh,i,t−1 , where ki,t ≡
a
pi,t−1 /pi,t . This choice of ki,t implies ki,t ∆vh,i,t /vh,i,t−1 7→ [−1, ∞). In particular,
a
ki,t ∆vh,i,t
/vh,i,t−1 = pi,t−1 vh,i,t /pi,t vh,i,t−1 − 1, which is equal to minus one if
vh,i,t = 0. Sales and purchases are based on already holding the stock. No
trade is defined as an active change of less than one hundred basis points.
Observations

Fraction

Type of trade conditional on holding the stock
Sale
807,102
0.17
Purchase
540,312
0.11
No trade
3,406,887
0.72
Fraction sold conditional on selling shares of the stock
Less than 50%
144,143
0.18
50%
31,446
0.039
Between 51% and 99%
64,198
0.080
100%
567,315
0.70
Fraction purchased conditional on purchasing additional shares of the stock
Less than 50%
183,042
0.34
50%
11,457
0.021
Between 51% and 99%
38,177
0.071
100%
64,122
0.12
Between 101% and 199%
34,371
0.064
200%
35,641
0.066
Between 201% and 299%
14,142
0.026
300%
47,946
0.089
Between 301% and 399%
7,577
0.014
400%
66,496
0.12
More than 400%
37,341
0.069

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock and portfolio characteristics
Investor characteristics

Price change

ESG score change

807,191
0.466
Y
Y
Y
Y

−0.885∗∗∗
(−702.33)

0.00298∗∗∗
(105.71)

Sales
(1)

538,581
0.127
Y
Y
Y
Y

−0.214∗∗∗
(−62.29)

0.000982∗∗∗
(12.39)

Purchases
(2)

1,345,772
0.294
Y
Y
Y
Y

−1.229∗∗∗
(−503.27)

0.00576∗∗∗
(86.19)

Excluding
No Rebalancing
(3)

4,186,986
0.151
Y
Y
Y
Y

−0.373∗∗∗
(−424.89)

0.00145∗∗∗
(101.60)

Excluding
Full Sales
(4)

3,715,120
0.128
Y
Y
Y
Y

−0.512∗∗∗
(−430.04)

0.00195∗∗∗
(99.17)

Excluding
Small ESG Score Changes
(5)

Table 1.A.22
Regression of Active Change in Individual Stockholdings by Types of Trades
This table reports estimated coefficients of the regression of the active change in individual stockholdings on the change in the ESG
score. The first column includes only sales for which at least one percent of the holdings of an individual stock is sold, while the
second column includes only purchases for which at least one percent of the holdings of an individual stock is bought. The third
column excludes full sales, while the fourth columns excludes cases where the holdings of the individuals stocks have not been rebalanced. Here, no rebalancing is defined as an active change in absolute terms of less than one hundred basis points. The fifth column
excludes stocks for which the absolute change in the ESG score is less than one. The estimated models include price changes, timeand industry-fixed effects, and investor and stock characteristics. Standard errors are clustered at the household level, and robust
t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects

Constant

Popular stock

Price change

ESG score change

1,259
-0.000794
N
N

0.279∗∗∗
(27.48)

−0.0000215
(−0.04)

(1)

1,259
-0.000551
N
N

0.276∗∗∗
(26.43)

0.0260
(1.10)

−0.0000716
(−0.13)

(2)

1,259
0.00200
Y
N

0.240∗∗∗
(13.79)

1,259
0.0345
Y
Y

0.251∗∗∗
(6.81)

0.0433∗
(1.70)

0.0459∗
(1.82)

(4)
−0.000229
(−0.41)

−0.000139
(−0.25)

(3)

1,259
0.0426
Y
Y

0.256∗∗∗
(6.99)

−0.145∗∗∗
(−6.38)

0.0442∗
(1.74)

−0.000253
(−0.45)

(5)

Table 1.A.23
Regression of Aggregate Fraction of Full Sales
This table reports estimated coefficients of the regression of the aggregate fraction of full sales on the
change in the ESG score. The second column includes price changes. In the third and fourth columns,
we additionally include time- and industry-fixed effects, respectively. The fifth column also includes investor
and stock characteristics. Standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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(1)

−0.215∗∗∗
(−13.37)
1,259
-0.000664
N
N

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects

−0.000369
(−0.38)

Constant

Popular stock

Price change

ESG score change

1,259
0.107
N
N

1,259
0.114
Y
N

−0.0851∗∗∗
(−2.74)

−0.479∗∗∗
(−7.99)

−0.433∗∗∗
(−7.63)

−0.166∗∗∗
(−11.60)

0.000640
(0.67)

(3)

0.000464
(0.49)

(2)

1,259
0.133
Y
Y

−0.0628
(−0.88)

−0.488∗∗∗
(−8.14)

0.000865
(0.91)

(4)

1,259
0.142
Y
Y

−0.0707
(−0.99)

0.243∗∗∗
(5.43)

−0.489∗∗∗
(−8.20)

0.000904
(0.95)

(5)

Table 1.A.24
Regression of Active Change in Aggregate Stockholdings
This table reports estimated coefficients of the regression of the active change in aggregate stockholdings on
the change in the ESG score. The second column includes price changes. In the third and fourth columns,
we additionally include time- and industry-fixed effects, respectively. The fifth column also includes investor
and stock characteristics. Standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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186,595
0.0346
Y
Y
Y
Y

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock and portfolio characteristics
Investor characteristics

641,492
0.0475
Y
Y
Y
Y

0.113∗∗∗
(63.17)

0.0953∗∗∗
(29.01)

Price change

ESG score change

−0.000942∗∗∗
(−25.76)

30-39
(2)

−0.000732∗∗∗
(−11.29)

18-29
(1)

1,013,458
0.0523
Y
Y
Y
Y

0.101∗∗∗
(75.85)

−0.00104∗∗∗
(−40.51)

40-49
(3)

2,155,933
0.0519
Y
Y
Y
Y

0.0824∗∗∗
(97.74)

−0.000869∗∗∗
(−53.15)

50-64
(4)

756,823
0.0486
Y
Y
Y
Y

0.0691∗∗∗
(51.79)

−0.000792∗∗∗
(−32.60)

65+
(5)

Table 1.A.25
Regression of Sell Decision by Age
This table reports estimated coefficients of the regression of the sell-vs-hold decision on the change in the ESG
score. The sample is split into the following five age groups: (i) 18-29, (ii) 30-39, (iii) 40-49, (iv) 50-64, and
(v) 65 and above. The estimated models include price changes, time- and industry-fixed effects, and investor
and stock characteristics. Standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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Table 1.A.26
Regression of Sell Decision for Males and Females
This table reports estimated coefficients of the regression of the sell-vshold decision on the change in the ESG score. The sample is separated
by gender, defined as the gender of the household head. The estimated
models include price changes, time- and industry-fixed effects, and investor
and stock characteristics. Standard errors are clustered at the household
level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
Male
(1)
ESG score change

−0.000864∗∗∗
(−65.32)

Price change

0.0886∗∗∗
(130.04)

Observations
Adjusted R2
Year-fixed effects
Industry-fixed effects
Stock and portfolio characteristics
Investor characteristics

3,544,615
0.0530
Y
Y
Y
Y

Female
(2)
−0.000963∗∗∗
(−45.76)
0.0846∗∗∗
(74.88)
1,209,686
0.0346
Y
Y
Y
Y
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Abstract
This paper examines socially responsible investing in mutual funds using an
administrative panel of Swedish households. We find that younger entrepreneurial
couples headed by females with higher education and wealth are more likely
to hold socially responsible mutual funds. The typical socially responsible and
conventional mutual fund investors have many characteristics in common, even
though the former holds a more diversified portfolio. On the other hand, older,
poorer, and more risk-averse households tend to have a higher share of their
mutual fund portfolio held in socially responsible investments.
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Introduction

Ethical consumerism is gaining traction in the Western world, with a growing
demand for socially responsible investments (SRIs). SRI funds invest in companies
that do well in, for instance, environmental, social, and governance (ESG)
dimensions. Public opinion favors these types of investments and consequently
so do both individual and institutional investors such as large pension funds.
Understanding socially responsible investors is, therefore, of growing importance.
In this paper, we investigate the differences between households who choose
to invest in SRI mutual funds and households who choose to invest only in
conventional mutual funds. We compare investors who participate in SRI funds
with conventional investors, and we describe investors who choose to invest
relatively more in SRI funds. In addition, we examine if wealthy households
behave differently than less wealthy households in the market for SRI funds.
Understanding and describing SRI mutual fund investors helps explain the
changing demand for and thereby the increasing supply of SRI funds. As socially
responsible investing is increasingly gaining attention from the general public, it is
useful to explain which market segment drives the growth in SRIs. Ultimately, the
demand for SRI funds can change stock prices and promote social responsibility.
Furthermore, contributing to the knowledge of socially responsible investing
provides a tool for mutual and pension fund managers to align their financial
decision making with investors’ preferences.
Economic theory presupposes that agents are maximizing their utility by
seeking the highest return on their investments (Merton, 1971, 1973). Agents
can derive non-pecuniary utility from investing in a socially responsible manner
(Barber et al., 2019, Bauer et al., 2020, Bollen, 2007, Das et al., 2011, Riedl and
Smeets, 2017, Rossi et al., 2019). In fact, social responsibility is one of several
aspects on which investors make their investment decisions (Statman, 2004). For
the majority of investors, however, high financial returns are the main concern
rather than social responsibility. Krumsiek (1997), for instance, finds that only
one out of five would consider investing in socially responsible mutual funds
unless their returns would be on par with those of conventional mutual funds.
If SRI funds would provide higher financial returns, they would arguably
be in higher demand. Moskowitz (1972) predicts that the notion of social responsibility would have a prominent role in publicly traded companies.1 To this
date, however, research has not concluded whether SRIs provide higher financial
returns.2 Compared with conventional mutual funds, the performance of socially
1 There is evidence for a positive relationship between corporate social responsibility and
financial performance (e.g., Flammer, 2015, Orlitzky et al., 2003). Theoretical models even
suggest that there is an optimal level of corporate social responsibility (e.g., McWilliams and
Siegel, 2001).
2 Some studies find that the evidence for SRI funds providing higher returns is mixed
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responsible mutual funds depends more on the fund management company (Belghitar et al., 2017). Being categorized as a top-ranked (bottom-ranked) SRI fund
can result in net inflows (outflows) (Hartzmark and Sussman, 2019). Institutions
constrained by social norms avoid stocks of companies with a bad reputation,
so-called sin stocks, which are typically stocks of companies that belong to the
alcohol, gambling, tobacco, defense, and nuclear industries, to a larger extent
than conventional mutual and hedge funds (Hong and Kacperczyk, 2009). It is,
therefore, not surprising that SRI funds are more exposed to growth stocks than
value stocks (Bauer et al., 2005, Cortez et al., 2012). Higher returns on sin stocks
can be explained by social norms (Hong and Kacperczyk, 2009). By contrast,
excluding stocks with low ESG ratings from the investment universe can reduce
tail risk and contribute to higher returns independently of the low-volatility
effect (De and Clayman, 2015).3
Recently, there have been a few studies aimed at providing a better understanding of the behavior of socially responsible investors. Using two cohorts
of individual investors from the Swedish administrative data, Lapanan (2018)
analyzes the decision of buying and selling SRI funds in light of past financial
performance. The author finds no notable differences in the behavior of buying
conventional and SRI funds. Socially responsible investors are, however, more
likely to hold on to SRI funds than conventional funds if the funds continue to
yield negative returns. Based on similar data, Hellström et al. (2020) show that
children whose parents hold socially responsible mutual funds are more likely
to participate in the SRI fund market, especially if the mother holds SRI funds.
Prosociality is passed on through especially mother-child interaction (Kosse
et al., 2020).
Riedl and Smeets (2017) ask “why do investors hold socially responsible
mutual funds?” They examine a cross-section comprised solely of mutual fund
investors from a specific brokerage firm in the Netherlands. They find that
intrinsic social preferences and social signaling are the main reasons for holding
socially responsible funds.4 Riedl and Smeets (2017) also find that investors who
expect lower returns on SRI funds are more likely to have weak social preferences.
Investors who behave in this way but strongly signal social responsibility are
more likely to keep their SRI funds at a minimum level in relation to their total
(Derwall et al., 2011, Edmans, 2011, Richey, 2017, Statman, 2006, Statman and Glushkov,
2009), while other studies find that SRI funds generate higher returns (De and Clayman, 2015,
Derwall et al., 2005, Kempf and Osthoff, 2007), lower returns (Belghitar et al., 2014, Fabozzi
et al., 2008, Geczy et al., 2005, Hong and Kacperczyk, 2009, Renneboog et al., 2008), or returns
not significantly different from unscreened universes (Bauer et al., 2005, Cortez et al., 2012,
Diltz, 1995, Goldreyer et al., 1999, Guerard, 1997, Hamilton et al., 1993, Sauer, 1997, Statman,
2000).
3 In contradiction to the modern portfolio theory of Markowitz (1952, 1959), assets with
low volatility experience higher returns (e.g., Ang et al., 2006).
4 Social image and self-signaling can play an important role in prosocial behavior (Ariely
et al., 2009, Bénabou and Tirole, 2010).
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fund portfolio.
So far, scarce information on households’ demographics and financial portfolio
has prevented researchers from investigating the characteristics of socially responsible investors in greater detail. The challenges that the previous papers have
met have been that their data all have certain limitations. We consider a wide
selection of households, including both households who participate in mutual
funds as well as households who do not participate, whereas Riedl and Smeets
(2017) only consider individuals (not households) who are mutual fund holders
from one particular brokerage firm. Hellström et al. (2020) and Lapanan (2018)
use the same data source as us, but restrict themselves to consider only two
specific cohorts of individuals and not households. Our data contain information
at the security, individual, and household levels. Thereby, we observe almost
the entire balance sheet of a household rather than just the balance sheet of a
single individual. This is important because household decision making depends
on the entire household balance sheet rather than the individual balance sheet.
Moreover, by not taking into account all household members, the analysis may
fail to grasp the overall picture from an economic perspective. Consider, for
example, a couple where the husband owns conventional funds while the wife
owns SRI funds. A sample that contains the husband but not the wife will fail
to recognize that the household holds SRI funds.
A large administrative panel of Swedish households provides us with detailed
socioeconomic information, a data source that has been used in prominent studies
(e.g., Betermier et al., 2017, Black et al., 2017, 2018, 2019, Calvet et al., 2007,
2009a,b, Calvet and Sodini, 2014, Di Maggio et al., 2019, Haliassos et al., 2017,
2020). In particular, our data set contains a breakdown of the financial portfolio
for every household, allowing us to identify any SRI funds held by the household.
By searching for SRI-related keywords in a fund’s name, we classify the mutual
fund as either conventional or socially responsible.
We consider both entry into and participation in the SRI fund market.
Thereby, we can say something about what investor characteristics drive the
demand for SRI funds. We also study which characteristics are related to households’ exposure to SRI funds. First, we measure SRI exposure by the share
of a household’s total fund portfolio held in SRI funds, referred to as the SRI
share. This allows us to better understand the reasons why households hold
SRI funds. A tiny SRI share indicates self-signaling, whereas a larger share
indicates prosocial attitudes (cf. Riedl and Smeets, 2017). Second, we measure
SRI exposure by the value of the SRI fund portfolio, referred to as the SRI
value. Finally, we investigate in detail the behavior of the ten percent wealthiest
households and how they differ from the average household in their SRI behavior.
Our analysis focuses on two kinds of investors; the average investor (represented by all households in the sample) as well as the wealthy investor (represented
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by the ten percent wealthiest households). There are several reasons why it is
important to study wealthy households. First, wealthy households have more
impact on aggregate demand simply because of the size of their financial portfolio.
Second, they are typically assumed to be early adopters of new financial products.
Finally, they can to a greater extent afford to trade financial returns for moral
and social values. This can be important since SRI funds can have lower returns
than conventional funds.
As only four percent of the Swedish households hold SRI funds, it is very
important that we use a very large sample to describe the characteristics of
socially responsible investors. Our results show that socially responsible are
characterized by a younger couple headed by a female with higher education.
The couple has children, higher wealth, and lower unemployment risk. The
likelihood of participating in the SRI fund market decreases monotonically in
age. Conventional investors share the same characteristics, with the exception
that socially responsible investors are more likely to be entrepreneurs, earn lower
income, and live in larger cities. Our findings suggest that socially responsible
fund investors hold a more diversified portfolio than conventional investors. By
controlling for the number of conventional funds held by the investor, we rule
out the possibility that our results are driven by diversification.
There is large variation in how much of their portfolio socially responsible
fund investors choose to invest in SRI funds. Households who hold a higher SRI
share are characterized by an older single female who has higher education but
no children and lives in a larger city. She is more likely to be an entrepreneur
and have lower wealth but higher income and unemployment risk. The risky
share is negatively associated with the SRI share. Age, urban residency, marital
status, and parenthood are able to explain a lot of the variation in the data,
while educational attainment seems to be less important.
We study the Swedish market for SRI funds around the turn of the millennium,
when the market is still in its infancy. Swedish investors are early adopters of
SRI funds. Nowadays, SRIs are growing all over the world (Global Sustainable
Investment Alliance, 2019). Our results can, therefore, provide insight into how
the market for SRI funds will grow in both developed and emerging markets,
including the U.S. and east Asia.
This paper extends and improves on Riedl and Smeets (2017) in several ways.
First, our data set provides several advantages, such as a representative sample
of the entire population, a higher level of detail for socioeconomic variables,
superior statistical power, and smaller measurement error, as emphasized by,
e.g., Campbell (2006).5 It is worth mentioning that the data cover a substantial
5 Campbell (2006) lists the following five ideal features of a data set used for studying
households’ financial characteristics: the data set would (i) cover a representative sample of the
entire population, (ii) measure aggregate and disaggregate wealth, (iii) distinguish disaggregate
wealth at the asset level, (iv) have a high level of accuracy, and (v) follow households over
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part of the most wealthy households, who are often underrepresented in other
data sets. Our data are less prone to measurement error as the information has
been collected by the Swedish Tax Authority rather than being self-reported by
survey participants.
Second, we analyze both conventional and socially responsible investors in
a large sample of both mutual fund market participants and non-participants.
While Riedl and Smeets (2017) consider only the case of conditional participation
in SRI funds in a sample of mutual fund market participants, we consider, in
addition, the case of unconditional participation in SRI funds in a representative
sample of the entire population, not constrained to solely mutual fund market
participants. For comparison, we estimate our participation model based on
roughly 22 million observations, whereas Riedl and Smeets (2017) only have 625
observations. Moreover, our estimates for the regression of the SRI exposure are
based on 844,124 observations, whereas Riedl and Smeets (2017) only have 121
observations. In addition to participation, we also consider the decision to enter
the SRI fund market.
Third, we consider total financial wealth rather than just the total value of
the fund portfolio, thus accounting for the entire financial portfolio, including
directly held stocks and fixed-income securities. Unlike Riedl and Smeets (2017),
we observe all financial assets rather than just mutual funds. Fourth, the results
found by Riedl and Smeets (2017) may be prone to sample selection bias as
they are based on only one brokerage firm in the Netherlands (fund provider
bias). By contrast, this paper is free from any such bias as we have information
on worldwide assets held across multiple accounts or financial service providers.
Finally, our estimates are based on a panel rather than the cross-section. While
Riedl and Smeets (2017) observe investor characteristics at only one point in
time, we can follow households over multiple periods that span the whole business
cycle.
The remaining part of the paper is structured as follows. Section 2.2 describes the data and methodology used in this paper. Section 2.3 investigates
participation in and entry into socially responsible mutual funds, while Section
2.4 documents the extent of such participation. Finally, Section 2.5 concludes.
Various additional data descriptions and robustness checks are delegated to the
accompanying Appendix.

time. Campbell (2006) concludes that Swedish administrative data have all these features.
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Data and Methodology
Household Data

We obtain our data set from Statistics Sweden. The data set includes the
Swedish Income and Wealth Registry. Statistics Sweden form households by
linking individuals, identified through a unique identification number. Our data
set consists of an unbalanced panel covering 3,441,821 Swedish households across
22,621,343 observations for the period 1999 to 2007.6 This sample has been
obtained by dropping observations for which the household income is below
10,000 SEK, or the age of the household head is below 18, reducing the number
of households by 45,624 and the number of observations by 302,469.7
The data set includes socioeconomic information. The set of demographic
variables consists of age, gender, marital status, nationality, education, and
the municipality of residence. We observe the individuals’ labor and disposable
income and employment status. A distinguishing feature of the data is the highly
detailed information on households’ wealth. We look inside the financial portfolio
of each investor to observe her holdings of individual assets, referred to by their
International Security Identification Number (ISIN), and link this information
with asset prices collected from Datastream. A breakdown of real estate and
debt by property or account is also available, thus providing the household’s
entire balance sheet, with the exception of private pension savings. All variables
are observed at year end.
We separate mutual funds into conventional and SRI funds, with more details
following below. The total fund portfolio consists of both conventional and SRI
funds. The indicator for SRI fund market participation is equal to one if the
household holds any socially responsible fund at year end. Conventional fund
market participation is defined analogously. The SRI share is the fraction of
socially responsible funds in the total fund portfolio. Risky mutual funds are
funds other than Swedish money market funds. Risky financial assets consist
of directly held stocks and risky mutual funds. Cash is defined as the sum of
bank account balances and holdings of Swedish money market funds. The risky
share is the fraction of risky financial assets in the portfolio of cash and risky
financial assets. Financial wealth is the sum of cash, risky financial assets, directly
held fixed-income assets, derivatives, and capital insurances, excluding definedcontribution retirement account balances. We distinguish between residential and
commercial real estate. The former consists of primary and secondary residences,
whereas the latter contains rental, industrial, and agricultural properties.
6 Statistics Sweden collected wealth data until 2007, when the Swedish wealth tax was
abolished.
7 For comparison, the Swedish krona (SEK) traded at 0.1381 U.S. dollars on December 30,
2003.
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We obtain household variables by aggregating individual variables. Nonfinancial variables that cannot be aggregated, however, are associated with
the household head, defined as the highest-earning adult. The definitions of the
household variables follow the related literature (e.g., Bach et al., 2019, Betermier
et al., 2017, Calvet et al., 2007, 2009a,b, Calvet and Sodini, 2014). For a list of
the definitions of the household variables, see Table 2.A.1 in the Appendix.

2.2.2

Classification of Socially Responsible Mutual Funds

In order to classify a fund as socially responsible, we consider the process a private
retail investor undergoes when she considers investing in a socially responsible
fund. We assume that the fund name and fund description are the two main
channels through which a fund transmits commitment to social responsibility.8
Indeed, the fund name plays a substantial role in attracting fund flows (e.g.,
Cooper et al., 2005, Green and Jame, 2013, Kumar et al., 2015). One should
keep in mind that the fund name does not necessarily reflect the contents of the
fund, as fund names do not have to abide by any rules or restrictions. A fund
name can, therefore, contain terms such as “SRI” or “ESG” without the fund
being more socially responsible than a conventional fund. “It is not surprising
therefore that investors have little else to go on but the name when making their
fund allocation decisions” (Cooper et al., 2005).
We use a search-based classification method to classify mutual funds as either
socially responsible or conventional. First, following Cooper et al. (2005), we
search for keywords related to socially responsible investing in a fund’s name.9
Then, we compare the search result with the contents of the fund’s prospectus
or information brochure.10 Thus, the fund’s name and prospectus statement
are used as a proxy for its contents. If necessary, we reclassify the fund so
that the implementation of our classification method follows a strict procedure
that avoids classifying ambiguous funds as socially responsible. This approach
emanates from the investment process described by Cooper et al. (2005) and
Riedl and Smeets (2017). Our definition of socially responsible mutual funds
includes charitable mutual funds, which donate a portion of their assets under
management or management fees to charity and good causes, such as wildlife
conservation (e.g., the World Wide Fund for Nature), cancer research, or foreign
8 Statman

and Glushkov (2016) provide an alternative approach of classifying socially
responsible mutual funds by extending the standard four-factor model of Fama and French
(1993) and Carhart (1997) with two social responsibility factors, of which the first factor is
based on how well companies perform in ESG dimensions. The second factor is constructed by
selling sin stocks and buying the rest. Estimated betas of the social responsibility factors then
provide a proxy for the exposure to social responsibility.
9 The list of keywords that we use contains “SRI,” “ESG,” “ethical,” “sustainable,” “environmental,” “social,” and deviations of these words in both English and Swedish.
10 Prospectus statements and information brochures were, by necessity, collected in 2017
and 2018.
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aid to reduce poverty.11 We refer to a fund as conventional if it is not socially
responsible.
In order to distinguish between ESG investing and charitable giving, we
separate socially responsible funds into ESG-friendly (or simply ESG funds) and
charitable funds. We treat ESG and charitable funds as mutually exclusive so
that a mutual fund cannot be both ESG-friendly and charitable.12
Environmental issues arguably make out the single most important ESG factor.
Hartzmark and Sussman (2019) find that four out of five survey participants
relate social responsibility to environmental practices, while “none other aspect
garnered more than 50 percent of responses.” Our aim is also to investigate the
characteristics of retail investors who hold environmentally friendly mutual funds
(or ecofunds), which are a subset of ESG funds. Our classification method allows
us to classify mutual funds as environmentally friendly by specifically searching
for keywords related to the natural environment.
Table 2.1 provides summary statistics on the different types of mutual funds.
Naturally, the mutual fund market consists predominantly of conventional funds.
The number of socially responsible funds increases from 39 in 1999 to 54 in
2007, corresponding to nine and four percent, respectively, of the total number of
funds. The increase in the number of socially responsible funds is driven by the
introduction of new non-charitable SRI funds. The number of environmentally
friendly and charitable funds is practically constant over the sample period.
Over the sample period, the share of mutual fund market participants who hold
socially responsible funds decreases by one percentage point to seven percent in
2007. The decrease is due to a relative decline in the number of environmentally
friendly and charitable investors. The aggregate household fund portfolio held in
socially responsible funds declined from 3.4 percent in 1999 to 2.3 percent in 2007.
This is caused by a relative reduction in aggregate holdings of environmentally
friendly and charitable funds by a factor of two and three, respectively. At the
beginning of the sample period, the aggregate household fund portfolio is held
predominantly in charitable funds. By the end of the sample period, however,
non-charitable SRI funds have a larger market share than charitable funds in
terms of the number of funds, the number of households owning these funds,
and household assets under management.
Table 2.1 provides summary statistics on the different types of mutual funds.
Naturally, the mutual fund market consists predominantly of conventional funds.
The number of socially responsible funds ranges from 39 in 1999 to 54 in 2007,
11 The size of the donation given to charity varies across funds but is typically one to two
percent.
12 There are three exceptions to this rule. The funds Banco Funds Ideell Miljö, SEB
Östersjöfond, and Skandia Världsnaturfonden are classified as both environmentally friendly
and charitable, as they donate to environmentally friendly causes. This classification is in line
with the Swedish Environmental Protection Agency (Naturvårdsverket, 2000).
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Table 2.1
Summary Statistics on Conventional
and Socially Responsible Funds
This table reports the number of conventional and socially responsible funds and the fraction of fund holders who hold conventional and socially responsible funds over the period 1999 to 2007.
Year

1999

2000

2001

2002

2003

2004

2005

2006

2007

Number of funds that are
Conventional
380
Socially responsible
39

529
39

633
41

822
43

845
45

907
46

1,021
48

1,163
52

1,351
54

% of fund holders owning funds that are
Conventional
98.2
98.5
98.8
Socially responsible
8.0
8.0
7.5

98.9
7.2

99.1
6.7

99.0
7.7

99.3
6.7

99.4
6.6

99.4
6.8

corresponding to nine and four percent, respectively, of the total number of
funds. The increase in the number of socially responsible funds is driven by the
introduction of new non-charitable SRI funds. The number of environmentally
friendly and charitable funds is practically constant over the sample period.
Over the sample period, the share of mutual fund market participants who hold
socially responsible funds decreases by one percentage point to seven percent in
2007. The decrease is due to a relative decline in the number of environmentally
friendly and charitable investors. The aggregate household fund portfolio held in
socially responsible funds declined from 3.4 percent in 1999 to 2.3 percent in 2007.
This is caused by a relative reduction in aggregate holdings of environmentally
friendly and charitable funds by a factor of two and three, respectively. At the
beginning of the sample period, the aggregate household fund portfolio is held
predominantly in charitable funds. By the end of the sample period, however,
non-charitable SRI funds have a larger market share than charitable funds in
terms of the number of funds, the number of households owning these funds,
and household assets under management.

2.2.3

Econometric Model for Participation and Entry

Following the existing literature (Hellström et al., 2020, Riedl and Smeets, 2017),
we define an investor as a socially responsible mutual fund investor if she holds
at least one socially responsible mutual fund.13 Formally, let Yh,t be a dummy
variable that is equal to one if household h holds at least one socially responsible
fund at time t, t = 1999, . . . , 2007, and zero otherwise. The likelihood of household
h holding any socially responsible fund is described by the probit model (2.1).
P (Yh,t = 1 | Xh,t ) = Φ(αp,t + βp Xh,t ),
13 Investors

(2.1)

can also adhere to SRI principles by investing in stocks. However, this paper
abstracts from stockholdings.
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where Φ is the cumulative distribution function of the standard normal distribution, Xh,t is a vector of household variables with non-missing values, βp is
a vector of coefficients, and αp,t is a time-dependent constant. Coefficient are
estimated by maximizing the likelihood function, and standard errors are based
on a computation of the information matrix and clustered at the household level.
A household is said to enter the SRI fund market at time t if it at that time
holds at least one socially responsible fund while it at time t − 1 holds no such
funds. The likelihood of household h entering the SRI fund market is described
by the probit model
P (Yh,t = 1 | Yh,t−1 = 0, Xh,t−1 ) = Φ(αe,t + βe Xh,t−1 ).

(2.2)

We define entry into the conventional fund market analogously. This measure
of entry is similar to the one used by, for example, Fagereng et al. (2017) to
measure stock market entry. The probit models of participation and entry differ
in that the explanatory variables describing the entry decision are lagged in
relation to the dependent variable, whereas in the probit model of participation,
the explanatory variables and the dependent variable are concurrent.

2.2.4

Econometric Model for SRI Share

We use two measures of households’ SRI exposure, denoted SRIh,t , as a measure
of household h’s exposure to socially responsible funds at time t. First, we
measure SRI exposure by the share of the total fund portfolio held in socially
responsible funds, referred to as the SRI share. Households who do not hold
any socially responsible fund will have a share equal to zero. Similar measures
are constructed for ESG-friendly, environmentally friendly, and charitable funds.
Second, we measure SRI exposure by the value of the SRI fund portfolio, referred
to as the SRI value. The exposure—SRI share or SRI value—is described by the
linear model
SRIh,t = α0 + αt + βXh,t + εh,t ,
(2.3)
where α0 is a time-invariant intercept, αt is a time-dependent constant, and
εh,t is a residual. We estimate the model using ordinary least squares (OLS)
and White (1980) standard errors, which are robust to heteroskedasticity and
clustered at the household level. We confine the regression of the SRI share to a
sample of households who participate in SRI funds, as non-participants have a
an SRI share equal to zero, thus dropping from the regression many observations
for which the SRI exposure is equal to zero.

2.2.5

Descriptive Statistics

In Table 2.2, we report summary statistics on households’ demographic and
portfolio characteristics. The properties of the data set are consistent with the
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finance literature (e.g., Betermier et al., 2017).14 Among households who hold
socially responsible funds, two in three have a male household head. The average
socially responsible investor is 49 years old and has, compared with the average
conventional investor, a 22 percent higher annual disposable income (337,000
SEK) and a 73 percent larger financial portfolio (312,000 SEK). The majority
(57 percent) of the socially responsible investors have a post-high school degree,
while only 39 percent of the conventional investors have such a degree.
Approximately half of the households hold at least one conventional fund,
while only four percent participate in socially responsible funds. From a life-cycle
perspective, participation rates in both conventional and socially responsible
funds have a similar profile as the participation rate in risky asset markets
(cf. Fagereng et al., 2017).15 Among conventional investors, only six percent
participate in the SRI fund market. Among the socially responsible investors,
86 percent hold at least one conventional fund. The majority (70 percent) of
the socially responsible investors hold ESG funds, of which ecofunds are held
by only 15 percent, while charitable funds are held by 44 percent. The average
conventional investor holds two funds, while the average socially responsible
investor holds four funds, of which one is socially responsible.16 Conditional
on holding conventional funds, the average investor holds only two percent of
her total fund portfolio in SRI funds, while the average socially responsible
investor holds 37 percent in such funds, distributed more or less equally across
ESG and charitable funds. Ecofunds only make up four percent of the total
fund portfolio of the average socially responsible investor. This suggests that
socially responsible investors have, on average, a more diversified fund portfolio
than conventional investors in the sense that socially responsible investors hold
a larger number of mutual funds. Furthermore, socially responsible investors
participate directly in the stock market to a higher degree than conventional
investors, and they also hold a larger number of stocks directly. Altogether, this
indicates that socially responsible investors are more financially sophisticated
than conventional investors.

14 We document two well-known puzzles in household finance—limited market participation
and underdiversification. While every second household holds conventional funds, only one
in three holds stocks directly. The limited stock market participation is in line with the
existing literature (e.g., Campbell, 2006, Heaton and Lucas, 2000, Mankiw and Zeldes, 1991).
The average Swedish stockholder owns two stocks, which is also consistent with the existing
literature (e.g., Barber and Odean, 2000, Blume and Friend, 1975, Kelly, 1995, Polkovnichenko,
2005). Moreover, Swedish households concentrate their holdings in a few so-called popular
stocks. The aggregate portfolio of popular stocks makes up a major share of the household
equity wealth. These findings were first documented by Calvet et al. (2007). Even though
Swedish households are underdiversified, the effects of underdiversification are limited (Calvet
et al., 2007).
15 See the Appendix for more details.
16 This is in line with Lapanan (2018).

Age
Male
Single
Children
High school degree
Post-high school degree
Urban resident
Immigrant
Employed
Self-employed
Unemployed
Retired
Student
Income
Financial wealth
Residential wealth
Non-residential wealth

49.08
0.61
0.58
0.34
0.44
0.33
0.41
0.14
0.58
0.03
0.14
0.24
0.04
265.06
325.09
741.55
90.99

Mean
48
1
1
0
0
0
0
0
1
0
0
0
0
210
78
303
0

Median

S.D.
48
1
0
0
0
0
0
0
1
0
0
0
0
277
180
644
0

Median
49
1
0
1
0
1
0
0
1
0
0
0
0
337
312
927
0

Median

Mean

60
1
0
0
0
1
0
0
1
0
0
0
0
499
2,664
1,791
0

Median

Top 10%

12.64
0.43
0.43
0.49
0.45
0.49
0.50
0.21
0.50
0.26
0.25
0.49
0.04
2,520.78
12,991.59
11,100.13
5,512.69

S.D.

Continues on next page.

14.78 59.84
0.48
0.75
0.48
0.24
0.50
0.39
0.47
0.27
0.50
0.62
0.50
0.49
0.24
0.05
0.46
0.55
0.20
0.07
0.28
0.07
0.39
0.38
0.16
0.00
835.40 725.43
4,288.964,317.05
4,009.592,996.69
2,281.17 697.15

S.D.

Conditional on Owning SRI Funds
Whole Sample
Mean

16.09
49.77
0.48
0.64
0.50
0.36
0.50
0.51
0.50
0.33
0.49
0.57
0.48
0.44
0.28
0.06
0.47
0.69
0.18
0.04
0.30
0.09
0.41
0.19
0.17
0.03
700.99
387.34
9,728.49
799.31
2,745.83 1,397.20
1,821.80
221.15

S.D.

Conventional Funds
Mean

17.13 49.14
0.49
0.64
0.49
0.45
0.47
0.44
0.50
0.43
0.47
0.39
0.49
0.38
0.34
0.08
0.49
0.66
0.18
0.04
0.34
0.10
0.43
0.21
0.19
0.03
601.28 322.84
7,069.44 505.86
2,396.951,027.04
1,389.60 136.46

Unconditional

Conditional on Owning

Panel A: Socioeconomic Characteristics.

Table 2.2
Summary Statistics on Swedish Households
This table reports summary statistics on Swedish households conditional on participation in conventional or socially responsible funds. It reports mean, median and standard deviation of socioeconomic characteristics (first panel)
and portfolio characteristics (second panel), including market participation, number of assets held, and exposure
to SRI funds. For socially responsible fund investors, summary statistics are reported for the whole sample as
well as for the ten percent wealthiest households. Income, wealth and debt are denominated in thousand SEK.
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1.62
1.57
0.05
1.28

0.97
0.03

Number of
Funds
Conventional funds
SRI funds
Stocks

Share of fund portfolio in
Conventional funds
SRI funds

Observations

Value of portfolio consisting of
Conventional funds
74
SRI funds
2
Stocks
77
Cash
108

0.52
0.52
0.04
0.33

Mean

Participation in
Funds
Conventional funds
SRI funds
Stocks

22,621,343

0
0
0
11

1.00
0.00

1
1
0
0

1
1
0
0

Median

0.13
0.13

2.59
2.52
0.25
3.48

0.50
0.50
0.19
0.47

S.D.

360
37
6,818
495

Unconditional

144
3
119
151

0.98
0.02

3.12
3.04
0.08
2.01

1.00
1.00
0.06
0.48

Mean

11,684,146

42
0
0
38

1.00
0.00

2
2
0
0

1
1
0
0

Median

491
49
9,399
568

0.09
0.09

2.88
2.80
0.33
4.33

0.00
0.00
0.24
0.50

S.D.

Conventional Funds

Conditional on Owning

205
52
218
205

0.63
0.37

5.55
4.35
1.21
3.50

1.00
0.86
1.00
0.63

Mean

844,124

60
17
9
66

0.77
0.23

4
3
1
1

1
1
1
1

Median

0.79
0.21

9.02
7.69
1.33
11.56

1.00
0.97
1.00
0.93

Mean

988
185
1,670
949

0.35
0.35

4.68
4.56
0.56
6.45

0.00
0.35
0.00
0.48

S.D.

598
184
3,760
696

Whole Sample

84,412

709
72
494
575

0.90
0.10

8
6
1
9

1
1
1
1

Median

Top 10%

Conditional on Owning SRI Funds

Panel B: Market Participation and Portfolio Characteristics.

Table 2.2—Continued from previous page.

1,620
524
11,785
1,983

0.26
0.26

6.77
6.58
0.72
12.71

0.00
0.18
0.00
0.25

S.D.
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In Table 2.2, we also choose to focus on the ten percent most wealthy
households who participate in the SRI fund market. Wealthy households are
typically older, more educated, and more likely to be entrepreneurs and have a
male as the household head. Focusing on the median, we note that the financial
portfolio of the wealthy SRI fund investor is more than eight times as large as
the average SRI fund investor. The corresponding numbers for the fund and
stock portfolios are ten and fifty times that of the average SRI fund investor.
Interestingly, the average SRI fund portfolio of wealthy investors is only four
times as large as that of the average SRI investor. Wealthy investors choose
to put a much lower share (10 percent) in SRI funds. Moreover, wealthy SRI
fund investors hold, on average, one SRI fund but twice as many (conventional)
funds as the average SRI fund investor. The wealthy SRI investors are also
participating in the stock market to a much larger extent, holding nine stocks,
on average. This suggests that the wealthy hold a more diversified portfolio.
Participation in the SRI fund market is closely related to wealth. Figure 2.1
illustrates this by drawing the mean participation rate in the SRI fund market
and the average SRI share across the wealth distribution. Both the participation
rate and the SRI share depict a convex pattern. The participation rate is close
to zero for households at the lower end of the wealth distribution and increases
monotonically in wealth. Approximately 14 percent of the wealthiest households
hold SRI funds. This is in stark contrast to the mean participation rate of four
percent. On the other hand, the SRI share conditional on ownership displays
an inverse shape to that of the participation rate; the SRI share is largest for
poorer households and decreases monotonically in wealth. Households at the
bottom of the wealth distribution hold, on average, more than 70 percent of
their fund portfolio in SRI funds. The high SRI share suggests that many poor
households hold a very concentrated fund portfolio, in many cases consisting of
only a single SRI fund. By contrast, the wealthiest households have, on average,
an SRI share close to 20 percent. The large difference between the SRI share
of the poor and the wealthy is arguably due to wealthier households holding
a more diversified fund portfolio, but it can also be due to different financial
and social motives. The relatively low SRI share of wealthier investors suggests
that wealthier households are more likely to hold SRI funds for self-signaling
purposes or as social capital, while poorer households are more likely to hold
SRI funds for prosocial reasons.
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Figure 2.1. SRI fund market participation rate and SRI share across
the wealth distribution. This figure plots the mean participation rate in the
SRI fund market and the mean SRI share conditional on ownership as a function
of financial wealth over the period 1999 to 2007.

2.3
2.3.1

SRI Fund Market Participation and Entry
Comparison of Participation in Conventional and SRI
Funds

In order to provide a more robust description of socially responsible investors, we
turn to multivariate analysis. In Table 2.3, we report the estimated panel probit
model of unconditional participation in conventional and socially responsible
funds. Here, unconditional participation refers to the decision to participate in
SRI funds irrespective of the household owning conventional funds. Conditional
participation, on the other hand, is the decision to participate in SRI funds given
that the household already owns at least one conventional fund.17 Households
who are socially responsible are characterized by a younger couple with children
headed by a higher-educated female who has higher education. They tend to
have higher income and financial and real estate wealth, and are less likely to be
unemployed or be immigrants. We compare households who hold socially respon17 Unlike Riedl and Smeets (2017), we focus on the case of unconditional participation in
order to find the differences between participants in conventional and SRI funds. Table 2.A.3
in the Appendix reports marginal effects for the case of conditional participation.
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sible funds to those who hold conventional funds. Strikingly, our results show
that conventional and socially responsible investors share many characteristics,
except for income, self-employment, and urban residency. Households who are
socially responsible are more likely to be entrepreneurs, earn lower income, and
live in urban areas. These findings are statistically significant at the one-percent
level. The positive association with higher education is also documented by Riedl
and Smeets (2017).
The marginal effects of the explanatory variables are higher for conventional
than SRI fund market participation. Compared with the base case of holding
no high school degree, a post-high school degree, for example, increases the
probability of holding conventional funds by nine percentage points and the
probability of holding SRI funds by three percentage points. Compared to the
unconditional probability of holding SRI funds, which is four percent, a post-high
school degree increases, on average, the (conditional) probability of participation
in the SRI fund market by 71 percent, whereas a high school degree increases, on
average, the likelihood of holding SRI funds by 23 percent. For comparison, the
dummy for holding a post-high school degree yields, on average, an 18 percent
higher probability of holding conventional funds. Evidently, a post-high school
degree has a much stronger association with the decision to participate in SRI
funds than conventional funds.
Furthermore, a family with a female household head is 11 percent more likely
to hold SRI funds, while married couples are 15 percent more likely to hold SRI
funds than single adults. Families with children are 22 and 29 percent more likely
to participate in the SRI and conventional fund markets, respectively. Controlling
for a broad set of socioeconomic variables, we observe that the likelihood of
participation in socially responsible funds decreases monotonically in age. This
contrasts the unconditional participation in SRI funds shown in Figure 2.A.1 in
the Appendix. The household variables used in the probit model do a good job of
describing the likelihood of participating in SRI and conventional mutual funds;
the pseudo R2 is 0.28 and 0.12 for conventional and SRI funds, respectively. As
shown in Table 2.A.4 in the Appendix, the marginal effects are largely unchanged
but the adjusted R2 increases substantially when controlling for the number of
conventional funds held by the household.18

2.3.2

Participation in SRI Funds Across the Wealth
Distribution

Next, we estimate the probit model of participation in SRI funds for the top ten
percent most wealthy households and report the results in Table 2.3. Compared
18 As an additional robustness check, we winsorize the income and wealth variables at the
bottom and top percentiles for each year. Estimates of the probit model of participation are
robust to the winsorization.
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Table 2.3
Participation in Conventional and Socially Responsible Funds
This table shows estimated marginal effects of the probit model of participation in conventional or socially responsible funds over the period 1999 to
2007. The first two columns are based on the whole sample, while the last
column includes only the top ten percent most wealthy SRI fund holders. The
estimated models include time-fixed effects. Marginal effects are evaluated at
the sample averages of the regressors, standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
Conventional Funds
Sample

Whole Sample
(1)

SRI Funds
Whole Sample
(2)
0.0118∗∗∗
(239.04)

Top 10%
(3)

Log financial wealth

0.199∗∗∗
(802.41)

Log residential
real estate wealth

0.00594∗∗∗
(140.04)

0.000337∗∗∗
(29.38)

Log non-residential
real estate wealth

−0.0000528
(−0.65)

0.000230∗∗∗
(14.92)

0.000723∗∗∗
(9.07)

Log income

0.0312∗∗∗
(47.85)

−0.000381∗∗∗
(−2.97)

0.000990
(1.53)
0.0113∗∗∗
(5.83)

Self-employed

−0.0165∗∗∗
(−11.18)

0.00318∗∗∗
(8.76)

Unemployed

−0.0539∗∗∗
(−82.63)

−0.00258∗∗∗
(−15.14)
−0.000829∗∗∗
(−3.97)

0.0170∗∗∗
(25.02)
0.00121∗∗∗
(13.11)

−0.00921∗∗∗
(−6.39)

Age: 30-39

−0.0879∗∗∗
(−113.24)

0.00998∗∗∗
(2.84)

Age: 40-49

−0.194∗∗∗
(−233.12)

−0.00408∗∗∗
(−19.18)

0.0126∗∗∗
(3.56)

Age: 50-64

−0.257∗∗∗
(−316.38)

−0.00568∗∗∗
(−27.26)

0.0146∗∗∗
(4.38)

Age: 65+

−0.355∗∗∗
(−438.43)

−0.00995∗∗∗
(−48.30)

0.00249
(0.76)

Male

−0.0386∗∗∗
(−65.22)

−0.00421∗∗∗
(−27.79)

−0.0123∗∗∗
(−11.78)

Single

−0.0247∗∗∗
(−31.73)

−0.00619∗∗∗
(−33.90)

−0.0250∗∗∗
(−24.11)

Children

0.152∗∗∗
(224.18)

0.00891∗∗∗
(48.96)

0.0240∗∗∗
(21.84)

0.0638∗∗∗
(87.28)

0.00921∗∗∗
(39.63)

0.0291∗∗∗
(19.49)

0.0943∗∗∗
(117.65)

0.0284∗∗∗
(89.85)

0.0721∗∗∗
(48.48)

High school education
Post-high school education
Urban resident

−0.0896∗∗∗
(−162.59)

Immigrant

−0.141∗∗∗
(−179.39)

Observations
Pseudo R2
Year-fixed effects

22,621,343
0.284
Y

0.00161∗∗∗
(11.54)

0.0000942
(0.10)

−0.0104∗∗∗
(−60.34)

−0.0248∗∗∗
(−17.10)

22,621,343
0.119
Y

2,262,134
0.0358
Y
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to the whole sample, the marginal effect of financial wealth on participation is 44
percent larger for the wealthy. The marginal effect of financial wealth increases as
households become more wealthy.19 In contrast to the whole sample, the marginal
effect of age is monotonically increasing for the wealthy, with the exception that
those who have reached retirement age, which is 65 for both men and women
in Sweden, are not more likely to participate than wealthy households who are
younger than 30. We find that many household variables have a larger marginal
effect for the sample of wealthy households than for the entire sample. Income
and urban residency do not have a significant relationship with the participation
of the wealthy. The marginal effect of education and entrepreneurship increases
in wealth, whereas the marginal effect of the male dummy decreases in wealth.
With an pseudo R2 of 0.036, the probit model explains less of the variability in
the sample of the wealthy than the whole sample.

2.3.3

ESG and Charitable Investing

We also investigate if different types of SRI funds attract different types of
investors. We estimate probit models of participation in either ESG-friendly,
environmentally friendly, or charitable funds. The details are reported in the
Appendix; for unconditional and conditional participation, see Tables 2.A.6
and 2.A.7. The characteristics of households who participate in these types of
funds differ only slightly compared to the typical SRI fund market participant.
Compared with SRI fund market participants, households who hold ESG-friendly
funds tend to live in rural areas, while ecofund and charitable fund market
participants tend to have higher income and lower non-residential real estate
wealth. Ecofund market participation is more likely in the 30-39 age group
than in the 18-29 age group. Charitable fund market participation increases
monotonically in age. The pseudo R2 is approximately 0.12 for each of the probit
models.

2.3.4

Entry into SRI Funds

Table 2.4 reports the estimated probit model of entry into conventional and
socially responsible funds. Households who enter the SRI fund market have higher
wealth and income. They tend to be married females with higher education and
children. Natives, urban residents, and entrepreneurs are more likely to enter into
socially responsible funds. By contrast, households who enter into conventional
funds are typically single females who live in rural areas. The strength of the
19 This can be seen in Table 2.A.5 in the Appendix, where we also split the sample by the
10th, 25th, 50th, 75th financial wealth percentiles. The marginal effect of financial wealth for
the top ten percent is slightly lower than for the upper half of the wealth distribution.
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probit model for describing the entry decision is weaker than for describing
participation; the pseudo R2 is approximately 0.08 for the entry decision.
The probit model of entry into SRI funds does not account for holdings of
funds other than SRI funds at t − 1. In order to examine if previous holdings
of conventional funds matter for the entry decision, we divide the sample into
one group of households who hold conventional funds at t − 1 and one group of
households who do not hold conventional funds at t − 1. The marginal effects for
these two groups are reported in Table 2.A.8 in the Appendix. There are very
small differences between the two groups.
The entry decision of wealthy households is associated with similar characteristics as for the whole sample, except the male dummy is insignificant
and the urban dummy is negative. Among the wealthy, entry into SRI funds is
equally likely in all age groups but the oldest. In particular, the marginal effect
of financial wealth is larger for the wealthy than for the whole sample.20 The
explanatory power of the probit model for the wealthy is approximately the
same as for the whole sample.
It is difficult to give a precise description of socially responsible households
because households who participate in conventional or SRI funds share many
background characteristics. This suggests that social values play an important
role for choosing SRI funds over conventional funds. This line of thought reconciles
the results of Riedl and Smeets (2017).

2.4
2.4.1

Exposure to Socially Responsible Funds
SRI Share

In order to describe the household exposure to SRI funds, we use the same
set of explanatory variables as in the probit models. Table 2.5 shows the panel
regression of the SRI share conditional on SRI fund market participation.21
The results suggest that older single females who have higher education tend to
have a higher SRI share, on average. These individuals typically live in larger
cities and have no children. They are more likely to be either self-employed or
20 Table 2.A.9 reports results of the entry decision across the wealth distributions. It shows
that the marginal effect of financial wealth increases across the wealth distribution. Like
participation, the marginal effect of financial wealth for the top ten percent is slightly lower
than for the upper half of the wealth distribution.
21 By including only households who hold SRI funds, the first specification of Table 2.5 is
comparable with the second specification of Table IV in Riedl and Smeets (2017). Another
option would be to analyze the SRI share based on a larger sample of households who hold
any kind of mutual funds. Conditional on ownership of mutual funds, only 6 percent own an
SRI fund. Thus, by including all mutual fund participants, we would be estimating a model
based on a sample for which 94 percent of the outcomes are equal to zero. Nevertheless, we do
estimate Equation (2.3) as a robustness check based on the whole sample, including all mutual
fund participants. For the full sample, the adjusted R2 is less than 0.01, which is significantly
less than the case of conditional participation.
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Table 2.4
Entry into Conventional and Socially Responsible Funds
This table shows estimated marginal effects of the probit model of entry into
conventional or socially responsible funds over the period 2000 to 2007. The
first column reports the entry decision into conventional funds at time t given
that no funds were owned at t − 1, while the second and third columns report
the entry decision into SRI funds at time t given that no SRI funds were
owned at t − 1. The first two columns are based on the whole sample, while
the last column includes only the top ten percent most wealthy households.
The estimated models include time-fixed effects. Marginal effects are evaluated
at the sample averages of the regressors, standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
Conventional Funds
Sample

Whole Sample
(1)

SRI Funds
Whole Sample
(2)

Top 10%
(3)

Log financial wealth

0.00896∗∗∗
(115.69)

0.000672∗∗∗
(74.75)

0.000847∗∗∗
(9.76)

Log residential
real estate wealth

0.00172∗∗∗
(115.44)

0.0000387∗∗∗
(19.02)

0.0000700∗∗∗
(5.48)

0.0000262∗∗∗
(10.23)

0.0000306∗∗∗
(3.03)

Log non-residential
real estate wealth
Log income
Self-employed

0.000213∗∗∗
(7.19)
0.0329∗∗∗
(133.91)
0.00687∗∗∗
(11.37)

0.000817∗∗∗
(30.57)

0.00164∗∗∗
(15.82)

0.000500∗∗∗
(6.81)

0.000919∗∗∗
(2.97)
−0.000645∗∗∗
(−2.76)

Unemployed

−0.0101∗∗∗
(−40.71)

−0.000243∗∗∗
(−6.75)

Age: 30-39

−0.0184∗∗∗
(−70.67)

−0.000477∗∗∗
(−13.54)

0.000296
(0.55)

Age: 40-49

−0.0340∗∗∗
(−142.09)

−0.000966∗∗∗
(−29.86)

−0.000522
(−1.09)

Age: 50-64

−0.0400∗∗∗
(−168.97)

−0.00118∗∗∗
(−37.01)

−0.000565
(−1.17)

Age: 65+

−0.0441∗∗∗
(−176.77)

−0.00176∗∗∗
(−59.66)

−0.00267∗∗∗
(−5.69)

Male
Single

−0.0111∗∗∗
(−57.24)
0.000612∗∗
(2.35)

−0.0000781∗∗∗
(−3.30)

0.0000509
(0.39)

−0.000267∗∗∗
(−8.75)

−0.000476∗∗∗
(−3.44)

Children

0.0131∗∗∗
(48.08)

0.000147∗∗∗
(5.04)

0.000941∗∗∗
(6.24)

High school education

0.0126∗∗∗
(53.63)

0.000727∗∗∗
(20.59)

0.00163∗∗∗
(8.81)

Post-high school education

0.0262∗∗∗
(88.57)

0.00261∗∗∗
(53.97)

0.00400∗∗∗
(20.76)

Urban resident

−0.00461∗∗∗
(−25.66)

0.000188∗∗∗
(8.60)

−0.000256∗∗
(−2.31)

Immigrant

−0.0191∗∗∗
(−86.24)

−0.000856∗∗∗
(−28.69)

−0.00124∗∗∗
(−6.43)

Observations
Pseudo R2
Year-fixed effects

8,910,931
0.0758
Y

17,527,909
0.0760
Y

1,752,790
0.0718
Y
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unemployed and have higher income but lower wealth. Controlling for a broad
set of socioeconomic variables, we see that the age coefficients do not form
a U-shaped pattern, as suggested by the unconditional case in Figure 2.A.3.
Instead, the coefficients of the age dummies increase in age. Households who
have reached the retirement age have a 17-percentage point higher SRI share, on
average. Furthermore, urban residents hold, on average, five percentage points
more in SRI funds compared to households in rural areas. The coefficient of the
single dummy is slightly lower, corresponding to a four-percentage-point increase,
while having children reduces the SRI share by almost five percentage points.
Interestingly, education seems to be less important for explaining the SRI share.
Households who have a high school degree have, on average, a 0.5-percentage
point lower SRI share, whereas those who hold a post-high school degree have,
on average, a one-percentage point higher share. The risky share has a negative
association with the SRI share. A risky share equal to, for example, 0.5 results
in, ceteris paribus, a six-percentage point lower SRI share. The adjusted R2 for
the regression of the SRI share is 0.19.
If we presume that a household aims to hold an equally weighted portfolio of
conventional and SRI funds, we expect the number of conventional funds held
by the household to heavily influence the household’s SRI share. We expect that
the more conventional funds a household owns, the lower the SRI share. In order
to test whether our results are robust to the number of funds that the fund
portfolio is comprised of, we include the number of conventional funds held by
each household in our regression of the SRI share. Table 2.A.12 in the Appendix
reports the results. The negative coefficient of the number of conventional funds
held by the household confirms our hypothesis about its negative relationship
with the SRI share. More importantly, adding the number of conventional funds
to the regressors does not change our results noticeably, other than making
the variable for non-residential real estate wealth and the dummies for gender,
self-employment, and highs-school education insignificant.22

2.4.2

SRI Share Across the Wealth Distribution

To further investigate whether wealthy investors who hold SRI funds differ
from the average SRI fund investor, we focus on the top ten percent SRI fund
investors with the largest financial wealth. The results are reported in the second
22 As an additional robustness check reported in Table 2.A.13 in the Appendix, we also
control for the lagged SRI share. The estimated coefficient of the lagged SRI share is about
0.8, which is large but clearly less than one, and strongly significant, suggesting that the SRI
share exhibits a high degree of autocorrelation. The high degree of autocorrelation is in line
with the distribution of the change in the SRI share plotted in Figure 2.A.5 in the Appendix
and the mean SRI share from the time of entry shown in Table 2.A.2 in the Appendix. The
change in the SRI share is centered around zero, and mean SRI share from the time of entry
stays at relatively constant level in subsequent periods.
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Table 2.5
Exposure to Socially Responsible Funds
This table shows estimated coefficients of the regression of the SRI
share and the log SRI value conditional on participation in SRI funds
over the period 1999 to 2007. The estimated models include timefixed effects. Standard errors are clustered at the household level, and
robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
SRI Share
Sample
Log financial wealth

Whole Sample
(1)
−0.106∗∗∗
(−158.90)

Log SRI Value
Top 10%
(2)
−0.00747∗∗
(−2.15)

Whole Sample
(3)
0.654∗∗∗
(211.23)

0.398∗∗∗
(16.73)

Log residential
real estate wealth

−0.00127∗∗∗
(−8.49)

0.000130
(0.28)

Log non-residential
real estate wealth

−0.000680∗∗∗
(−4.46)

−0.000601∗∗
(−1.98)

Log income

0.0115∗∗∗
(6.61)

0.0247∗∗∗
(8.60)

Self-employed

0.00619∗
(1.69)

Unemployed

0.0214∗∗∗
(8.84)

0.0196∗∗∗
(2.84)

Age: 30-39

0.0342∗∗∗
(11.63)

−0.0779∗∗∗
(−2.90)

0.149∗∗∗
(12.26)

−0.120
(−0.89)

Age: 40-49

0.0846∗∗∗
(26.52)

−0.0911∗∗∗
(−3.42)

0.404∗∗∗
(30.22)

0.165
(1.23)

Age: 50-64

0.107∗∗∗
(33.44)

−0.0947∗∗∗
(−3.57)

0.474∗∗∗
(35.52)

0.284∗∗
(2.14)

Age: 65+

0.171∗∗∗
(47.97)

−0.0701∗∗∗
(−2.63)

0.620∗∗∗
(41.35)

0.398∗∗∗
(2.99)

−0.0118∗
(−1.68)

0.00330∗∗∗
(5.12)

Top 10%
(4)

−0.00110
(−0.42)

−0.00789∗∗∗
(−10.29)

−0.00805∗∗∗
(−4.15)

−0.181∗∗∗
(−22.99)

−0.0329∗
(−1.86)

0.00203
(0.12)

−0.0167
(−0.38)

−0.0982∗∗∗
(−9.21)

−0.0732∗
(−1.73)

Male

−0.00840∗∗∗
(−4.79)

Single

0.0440∗∗∗
(19.94)

0.0391∗∗∗
(7.98)

−0.0477∗∗∗
(−25.77)

−0.0430∗∗∗
(−10.48)

−0.00492∗
(−1.76)

−0.00697
(−1.04)

−0.000935
(−0.07)

−0.0498
(−1.23)

−0.00585
(−0.89)

0.178∗∗∗
(14.05)

0.0257
(0.66)

0.0933∗∗∗
(12.87)

−0.0401∗
(−1.74)

0.00541
(0.64)

0.00177
(0.13)

−0.00397
(−0.08)

−0.0610∗∗∗
(−8.09)

0.757∗∗∗
(75.49)

0.856∗∗∗
(21.01)

0.208∗∗∗
(3.33)

3.006∗∗∗
(31.72)

4.985∗∗∗
(12.48)

844,124
0.339
Y

84,412
0.0870
Y

Children
High school education
Post-high school edu.
Urban resident
Immigrant
Risky share

0.0123∗∗∗
(4.47)
0.0484∗∗∗
(30.78)
0.0193∗∗∗
(6.00)
−0.128∗∗∗
(−54.40)

Constant

1.639∗∗∗
(77.48)

Observations
Adjusted R2
Year-fixed effects

844,124
0.190
Y

−0.00162
(−0.38)

0.0151∗∗∗
(4.07)

84,412
0.0299
Y

−0.0260∗∗∗
(−3.25)
0.0575∗∗∗
(5.76)
−0.254∗∗∗
(−30.03)

0.0102
(0.39)
0.0814∗∗∗
(2.74)
−0.335∗∗∗
(−13.00)
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specification of Table 2.5. Financial wealth has a negative association with the
SRI share for the wealthy, albeit not as strong as for the whole sample. As
shown in Table 2.A.10 in the Appendix, which reports estimated coefficients of
the regression of the SRI share across the wealth distribution, the coefficient of
financial wealth is negative for all wealth groups and increasing until the top
decile.
Even if the average and the wealthy investor share many household characteristics, there are some differences between the two. Most notably, the age of the
wealthy is negatively related the SRI share. There are small differences between
the age coefficients. This suggests that, among the wealthy, younger investors
are more likely to have a higher SRI share. This applies only to the wealthy. For
the first, second, and third quartiles wealth distribution, the age coefficients are
positive and increasing in age. For households who fall into the top quartile but
not the top decile, age is only significantly positively associated with the SRI
share for the age group 65 and above. Moreover, for the wealthy, the variable
for residential real estate wealth and the dummies for gender, education, and
immigrant status are insignificant, whereas self-employment is weakly negatively
associated with the SRI share. The coefficient of the male dummy decreases
in wealth; in other words, households with a female head are more likely to
have a higher SRI share if they are wealthy. Like the case of participation, the
regression explains less of the variance of the SRI share of the wealthy than the
whole sample.

2.4.3

ESG and Charitable Investing

We also examine if different types of investors choose to weight ESG-friendly,
environmentally friendly, and charitable funds differently. We run regressions
of the share in ESG-friendly, environmentally friendly, and charitable funds
conditional on participation in each of these types of funds. The details are
reported in Table 2.A.14 in the Appendix. We compare these results to those
in the first specification of Table 2.5. For ESG-friendly funds, the male and
self-employment dummies, and the non-residential real estate variable are not
significant, whereas the post-high school dummy is negative. This suggests that
the ESG fund share decreases in educational attainment. For environmentally
friendly funds, we see that the dummies for male, self-employment, and high
school education, as well as the variables for income and residential real estate
wealth are not statistically significant. For charitable funds, the coefficients of
the education dummies and the non-residential real estate wealth variable are
not statistically different from zero. Financial wealth and age have a relatively
strong association with the share held in the different kinds of SRI funds. Like
the SRI share, we see that the share in each of the different types of SRI funds
has a negative relation with the risky share. The regressions capture more of the
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variation in the share in charitable funds than ESG funds. The adjusted R2 for
the regression of the share in ESG-friendly and charitable funds is 0.15 and 0.24,
respectively.

2.4.4

SRI Value

The SRI share is a relative measure of a household’s exposure to SRI funds. The
SRI share can be high but have a very small impact on aggregate demand for
SRI funds if the fund portfolio is small. To investigate further what drives the
demand for SRI funds, we estimate the regression of the log value of the SRI fund
portfolio and report the results in Table 2.5. A larger SRI fund portfolio is held
by households who, on average, have more financial and residential real estate
wealth. These households are more likely to be older single females with higher
education but no children. They tend to have a higher education, a higher risky
share, and live in larger cities. Compared to the 18-29 age group, older households
have, on average, a larger SRI fund portfolio. The size of the SRI fund portfolio
increases with age. Income, unemployment, and non-residential real estate wealth
are negatively related to the SRI value, while there is no significant relationship
between the SRI value and the self-employment and immigrant dummies. As
shown in Table 2.A.12 in the Appendix, the results are largely robust to the
number of conventional funds held by the household. Not surprisingly, the number
of conventional funds held by a household is negatively related to the size of
the household’s SRI fund portfolio. The adjusted R2 for the regression of the
SRI value is relatively large at 0.34. The household characteristics are, therefore,
better at fitting the variation in the SRI value than the SRI share.

2.4.5

SRI Value Across the Wealth Distribution

As reported in Table 2.2, the wealthiest households who hold SRI funds have,
on average, an SRI fund portfolio that is more than eight times as large as
the average SRI fund investor. The wealthy are, therefore, able to have a large
impact on the demand for SRI funds. In Table 2.5, we examine if the wealthy
SRI fund investor differs from the average SRI fund investor. Overall, there are
few differences between the two. The largest differences lie in age and urban
residency. Wealthy households who hold larger SRI fund portfolio tend to be
over 50 years of age and live in rural areas, albeit the dummy for urban residency
is only weakly significant. Gender and education of the household head have no
significant relationship with the SRI value, neither does residential real estate
wealth. Table 2.A.11 shows estimated coefficients of the same regression but
across the wealth distribution. The coefficients of financial wealth and education
decrease as households become wealthier.
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Discussion and Conclusion

Using a highly detailed administrative panel enables us to open up the financial
portfolios of Swedish households and analyze their mutual fund holdings. Within
these portfolios, we distinguish between conventional and socially responsible
funds. The core of socially responsible investing considers a firm’s corporate
governance and its impact on the environment and society. We model the decision
to participate in SRI funds and the amount allocated to such funds, thus allowing
us to identify socially responsible fund investors.
While Riedl and Smeets (2017) explain why investors hold SRI funds, suggesting that self-signaling and prosocial attitudes are the two main reasons,
this paper focuses on which kind of investors hold SRI funds. There is large
variation in the extent to which investors hold SRI funds. Interestingly, we find
two different groups among the socially responsible investors; those who only
participate to a smaller extent and those who allocate a larger fraction of their
wealth to SRI funds. The former is more likely to hold SRI funds due to social
signaling, while the latter is more likely to do it for prosocial reasons.
The first group of households has a lower SRI share. They are characterized
by younger couples with children headed by a female. They live in urban areas,
are more likely to be entrepreneurs, and have higher education and wealth but
lower income. Our findings suggest that socially responsible investors are more
wealthy and more educated. Their portfolio differs from that of the average fund
market participant in that they hold a larger number of stocks and mutual funds,
suggesting that they hold a more diversified portfolio than conventional investors.
Looking beyond diversification, we find that investors who hold SRI funds share
many characteristics with households who hold only conventional funds. The
main difference between SRI and conventional fund holders is that the former
tend to be self-employed, earn lower income, and live in larger cities.
The second group of households has a higher SRI share than the average
socially responsible fund investor. This group of households differs from the first
group. Households who hold a larger fraction of their total fund portfolio in
SRI funds tend to be older single females with higher education but no children.
They have lower wealth, higher income and unemployment risk, and are more
likely to be entrepreneurs. Moreover, households with a higher SRI share are
more risk-averse. The common characteristics of both groups are that females,
entrepreneurs, and higher educated individuals are more likely to hold SRI funds.
If the investor is a female, the likelihood of participating in SRI funds increases,
on average, by around 10 percent, while if the investor has a post-high school
degree, the probability of holding SRI funds increases, on average, by around 70
percent. Compared with the decision of participating in the SRI fund market,
education is less important for explaining the variation in the SRI share. Instead,
age followed by urban residency, marital status, and parenthood provides better
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explanatory power.
The identification of socially responsible investors is important, as it can
help explain the demand for socially responsible investments and, thus, improve
the prediction of asset prices. It can also be used as a tool for weighting social,
environmental, and charitable issues in asset allocation decisions of mutual and
pension fund managers.
Our findings could have alternative explanations. One could argue that
investors find the definition of social responsibility to be unclear, or that it is just
a marketing gimmick. After surveying MBA students and Amazon Mechanical
Turk (MTurk) participants, however, Hartzmark and Sussman (2019) find that
“only two percent of participants listed that they did not know what was meant
when a company’s business practices became more sustainable.” Moreover, Kempf
and Osthoff (2008) show that socially responsible funds “have a significantly
higher ethical ranking than [conventional] funds.” It might be the case that
households hold socially responsible mutual funds because brokers promote their
own mutual funds to their customers (e.g., Chevalier and Ellison, 1997). Our data
provide customer affiliation to one of the largest Swedish banks, which manages
several mutual funds, including socially responsible funds. By examining the
popularity of SRI funds held by households in our sample, we do not find any
evidence for a relation between customer affiliation and participation in SRI
funds managed by the bank.
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Appendix
Additional Descriptive Statistics

The upper panel of Figure 2.A.1 plots the average participation rates in conventional and socially responsible funds by age. Participation rates in both
conventional and socially responsible funds have a similar profile as the participation rate in risky asset markets (cf. Fagereng et al., 2017). That is, few participate
at younger ages, but by the age of 30, when most households have entered the
labor market, we notice a substantial increase in the participation rate. The
surge in the participation rate lasts until the age of 35, after which participation
rates flatten out. Between ages 35 and 60 the participation rate stays around
55 percent for conventional funds and 4.5 percent for socially responsible funds.
The participation rates decrease by the age of 60.
The average entry rates into conventional and SRI funds by investor age is
illustrated in the lower panel of Figure 2.A.1. Like with participation, entry rates
increase substantially around the age of 30 and stay relatively constant until
the age of 60, when they start falling. The profile of entry rates differs between
conventional and socially responsible funds. The former peaks at around the
age of 30, when the entry rate is around four percent, and stays relatively high
(three percent) over the life cycle, while the latter does not experience a clear
peak as it is rather flat (around 0.35 percent) between the ages of 30 and 60,
after which it decreases substantially. The profile of the entry rate into the SRI
fund market resembles more the entry rate into risky asset markets documented
in previous research (e.g., Fagereng et al., 2017).
As a complement to Figure 2.1, we draw the mean participation rate in mutual
funds and the average number of mutual funds held by households as a function
of wealth in Figures 2.A.2. The figure distinguishes between conventional and
SRI funds. The upper panel of Figure 2.A.2 displays how the participation rate in
both conventional and SRI funds increases as households become more wealthy.
Less than 20 percent of the bottom quintile hold at least one conventional fund,
while for the top decile, the corresponding number is above 80 percent. As
showcased in the lower panel of Figure 2.A.2, the average number of conventional
and SRI funds held by households is also increasing in wealth. While the majority
of the households only hold one conventional fund, the wealthy hold around five
conventional funds, on average.
Given the picture drawn in Figure 2.A.2, which indicates that more wealthy
households hold a more diversified portfolio, we expect households’ average SRI
share to decrease as households become more wealthy, because more wealthy
households hold a larger number of mutual funds. Based on the number of
mutual funds held by the household, we calculate the equally weighted and
value-weighted average of the SRI share and plot them in the upper panel of

2.A. Appendix

99

Figure 2.A.3. The figure shows that the SRI share decreases in wealth. It also
shows that for poorer households, the value-weighted average of the SRI share
tends to be higher than the equally weighted average, and vice versa for richer
households. This indicates that poorer households overweight SRI funds in their
fund portfolio, while richer households underweight SRI funds.
In the lower panel of Figure 2.A.3, we plot the average SRI share by age
for households who hold socially responsible funds. The SRI share is U-shaped.
Early in life, the average socially responsible investor holds a large fraction
of its fund portfolio in socially responsible funds. As the investor gets older,
the SRI share decreases rapidly from above 50 percent to around 37 percent,
which is the average SRI share. The rapid decline comes to a halt at the age
of 30, after which the SRI share only decreases slightly until the age of 60,
at which point the SRI share reaches approximately 35 percent, which is the
median SRI share. By retirement age, the SRI share turns upwards and increases
steadily for the remaining part of the life cycle. By the age of 85, the SRI share
is approximately 43 percent. This suggests that socially responsible investor
behavior varies (slightly) over the life cycle.
Furthermore, Table 2.A.2 shows the average SRI share from the time of
entry into socially responsible funds. The average SRI share at time of entry is
approximately 31 percent and remains relatively constant in subsequent periods.
Figure 2.A.4 draws the distribution of the SRI share for households who
participate in and enter into the SRI fund market. We notice a large variation
in the SRI share for participants in the SRI fund market. Interestingly, a large
fraction of the participants has an SRI share equal to one. These households (14
percent) do not hold any conventional funds, cf. Table 2.2. On the other hand,
we see that a large group of households allocate a tiny fraction of their fund
portfolio to socially responsible funds. These households are most likely holding
SRI funds due to social signaling (cf. Riedl and Smeets, 2017). The number of
households decreases monotonically as the SRI share increases, except for the
peak mentioned above. The distribution of the SRI share for SRI fund market
entrants looks similar to that of participants. A large share of households who
enter the SRI fund market hold only a small fraction of their fund portfolio
in socially responsible funds. Among the entrants, we notice that some enter
into the SRI fund market without participating in the conventional fund market.
These households have an SRI share equal to one. The distribution of the SRI
share resembles the distribution of the risky share (cf. Fagereng et al., 2018).
As shown in Figure 2.A.5 The distribution of the change in the SRI share
between times t − 1 and t given that a household holds at least one socially
responsible fund at both times t − 1 and t seems to be normally distributed, with
the mass centered around zero and variation from minus one to plus one. The
figure suggests that there is large variation in the SRI share in the cross-section.
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It also lends support to the picture given by Table 2.A.2, that is, the mean SRI
share stays relatively flat after the time of entry into the SRI fund market.
Table 2.A.1
Definition of Household Variables
This table provides definitions of the main household variables used in the paper.
Variable
Demographic variables
Age
Male
Single
Household size
Children
Urban resident
High school degree
Post-high school degree
Immigrant

Description
Age of the household head.
Dummy variable equal to one if the household head is a male.
Dummy variable equal to one if the household head is single.
Number of adults and children living in the household.
Dummy variable equal to one if the household includes at
least one child.
Dummy variable equal to one if the household head resides in
an urban area.
Dummy variable equal to one if the household head has a
high school degree but no post-high school degree.
Dummy variable equal to one if the household head has had
some post–high school education.
Dummy variable equal to one if the household head was born
in a foreign country.

Income and income risk variables
Income
Total household disposable income.
Self-employed
Dummy variable equal to one if the household head is
self-employed.
Unemployed
Dummy variable equal to one if the household head is
unemployed.
Retired
Dummy variable equal to one if the household head is retired.
Student
Dummy variable equal to one if the household head is a
student.
Financial variables
Cash
Stock portfolio
Fund portfolio
Risky fund portfolio
Conventional fund
portfolio
SRI value
ESG fund portfolio
Ecofund portfolio
Charitable fund
portfolio
Risky portfolio
Financial wealth

Value of bank account balances and Swedish money market
funds.
Value of the portfolio of directly held stocks.
Value of the portfolio of mutual funds.
Value of the portfolio of mutual funds other than Swedish
money market funds.
Value of the portfolio of conventional mutual funds.
Value of
Value of
Value of
funds.
Value of

the portfolio of socially responsible mutual funds.
the portfolio of ESG-friendly mutual funds.
the portfolio of environmentally friendly mutual
the portfolio of charitable mutual funds.

Sum of stock and risky fund portfolios.
Value of holdings in cash, risky financial assets, directly held
fixed-income assets, derivatives, and capital insurances,
excluding defined-contribution retirement account balances.
Continues on next page.
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Table 2.A.1—Continued from previous page.
Variable
Number of stocks
Number of funds
Number of risky funds
Number of
conventional funds
Number of socially
responsible funds
Number of ecofunds
Number of charitable
funds
Stockholder
Fund holder
Risky fund holder
Conventional investor
Socially responsible
investor
Ecoinvestor
Charitable investor
Risky share
Share of popular stocks

SRI share
ESG share
Eco share
Charitable share
Residential real estate
wealth
Non-residential real
estate wealth

Description
Number
Number
Number
Number

of
of
of
of

assets
assets
assets
assets

in
in
in
in

the
the
the
the

stock portfolio.
fund portfolio.
risky fund portfolio.
conventional portfolio.

Number of assets in the socially responsible fund portfolio.
Number of assets in the ecofund portfolio.
Number of assets in the charitable fund portfolio.
Dummy variable equal to one if the household holds a
positive number of stocks.
Dummy variable equal to one if the household holds a
positive number of funds.
Dummy variable equal to one if the household holds a
positive number of risky funds.
Dummy variable equal to one if the household holds a
positive number of conventional funds.
Dummy variable equal to one if the household holds a
positive number of socially responsible funds.
Dummy variable equal to one if the household holds a
positive number of ecofunds.
Dummy variable equal to one if the household holds a
positive number of charitable funds.
Fraction of risky assets in the portfolio of cash and risky
financial assets.
Fraction of popular stocks in the stock portfolio. A stock is
defined as popular if it ranks among the ten most widely
held stocks in at least one year between 1999 and 2007.
Fraction of the SRI value in the fund portfolio.
Fraction of the ESG fund portfolio in the fund portfolio.
Fraction of the ecofund portfolio in the fund portfolio.
Fraction of the charitable fund portfolio in the fund portfolio.
Value of primary and secondary residences.
Value of rental, industrial, and agricultural properties.
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Table 2.A.2
SRI Share at Time of Entry and Onwards
This table reports the SRI share in percent at time of entry and subsequent periods for households who participate in socially responsible funds.
Period
Mean
Std. dev.
5th percentile
10th percentile
25th percentile
50th percentile
75th percentile
90th percentile
95th percentile
Observations

1st

2nd

3rd

4th

5th

6th

7th

8th

31.4
35.0
0.4
0.9
3.7
15.0
50.4
100.0
100.0

31.9
34.0
0.6
1.5
5.0
17.0
49.5
100.0
100.0

33.5
34.2
0.8
1.7
5.7
19.2
53.3
100.0
100.0

33.7
34.1
0.8
1.7
5.8
19.6
53.2
100.0
100.0

30.4
34.1
0.5
1.2
4.2
14.6
46.7
100.0
100.0

28.3
32.7
0.5
1.2
3.9
13.5
42.0
100.0
100.0

30.0
33.5
0.6
1.3
4.3
14.6
45.8
100.0
100.0

30.4
34.0
0.6
1.3
4.4
14.7
46.6
100.0
100.0

9,543

6,445

4,189

71,535

47,940

35,343

27,653

12,973
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Table 2.A.3
Participation in Conventional and Socially Responsible
Funds Conditional on Mutual Fund Participation
This table shows estimated marginal effects of the probit model of participation in
conventional or socially responsible funds conditional on participation in mutual
funds. The estimated models include time-fixed effects. Marginal effects are
evaluated at the sample averages of the regressors, standard errors are clustered
at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗
and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
Conventional Funds
(1)
Log financial wealth
Log residential real estate wealth

0.00280∗∗∗
(67.30)
0.0000466∗∗∗
(5.14)

SRI Funds
(2)
0.0165∗∗∗
(115.60)
0.000260∗∗∗
(8.60)
0.000744∗∗∗
(19.34)

Log non-residential real estate wealth

−0.0000120
(−0.86)

Log income

0.00132∗∗∗
(10.58)

0.000245
(0.69)

Self-employed

−0.00224∗∗∗
(−6.78)

0.00868∗∗∗
(9.42)

Unemployed

−0.000340∗∗
(−2.26)

−0.000960∗∗
(−1.99)

Age: 30-39

−0.00346∗∗∗
(−16.50)

0.00418∗∗∗
(7.13)

Age: 40-49

−0.00637∗∗∗
(−23.21)

0.00281∗∗∗
(4.35)

Age: 50-64

−0.00752∗∗∗
(−28.10)

0.00293∗∗∗
(4.57)

Age: 65+

−0.0126∗∗∗
(−30.08)

−0.00244∗∗∗
(−3.40)

Male

0.00157∗∗∗
(12.68)

−0.00745∗∗∗
(−18.89)

Single

0.000280∗
(1.87)

−0.0107∗∗∗
(−23.44)

Children

0.00119∗∗∗
(8.95)

0.0107∗∗∗
(25.12)

−0.00176∗∗∗
(−9.58)

0.0180∗∗∗
(29.94)

Post-high school education

−0.00754∗∗∗
(−34.60)

0.0578∗∗∗
(85.14)

Urban resident

−0.00456∗∗∗
(−36.97)

0.0114∗∗∗
(30.95)

0.00133∗∗∗
(7.85)

−0.0169∗∗∗
(−30.96)

High school education

Immigrant
Observations
Pseudo R2
Year-fixed effects

11,802,663
0.0443
Y

11,802,663
0.0460
Y

104

Chapter 2. Who Are the Socially Responsible Investors?

Table 2.A.4
Participation in SRI Funds and the SRI Share
When Controlling for the Number of Conventional Funds
This table shows estimated marginal effects of the probit model of participation
in SRI funds as well as estimated coefficients of the regression of the SRI
share conditional on participation in SRI funds over the period 1999 to 2007.
The estimated models include time-fixed effects and control for the number of
conventional funds held at the household level. Marginal effects are evaluated
at the sample averages of the regressors, standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
Participation
(1)
Log financial wealth

0.00801∗∗∗
(158.39)

SRI Share
(2)
−0.0557∗∗∗
(−48.72)

Log residential real estate wealth

0.000300∗∗∗
(25.69)

−0.00128∗∗∗
(−9.66)

Log non-residential real estate wealth

0.000190∗∗∗
(12.06)

0.00000624
(0.05)

Log income
Self-employed

−0.000796∗∗∗
(−5.98)
0.00430∗∗∗
(11.34)

0.0187∗∗∗
(12.58)
−0.000480
(−0.15)

−0.00205∗∗∗
(−11.80)

0.0172∗∗∗
(7.90)

Age: 30-39

0.000446∗∗
(2.05)

0.0229∗∗∗
(8.90)

Age: 40-49

−0.00133∗∗∗
(−5.77)

0.0532∗∗∗
(18.46)

Age: 50-64

−0.00218∗∗∗
(−9.64)

0.0673∗∗∗
(23.21)

Age: 65+

−0.00428∗∗∗
(−17.43)

0.0901∗∗∗
(25.39)

Male

−0.00456∗∗∗
(−29.56)

0.000986
(0.64)

Single

−0.00492∗∗∗
(−26.33)

0.0325∗∗∗
(16.66)

Children

0.00645∗∗∗
(35.75)

−0.0319∗∗∗
(−19.23)

High school education

0.00833∗∗∗
(35.76)

−0.000477
(−0.19)

Post-high school education

0.0261∗∗∗
(83.69)

0.0181∗∗∗
(7.48)

Urban resident

0.00314∗∗∗
(21.89)

0.0345∗∗∗
(23.77)

−0.00936∗∗∗
(−51.31)

0.0192∗∗∗
(6.77)

0.00368∗∗∗
(158.10)

−0.0343∗∗∗
(−44.58)

Unemployed

Immigrant
Number of conventional funds

−0.0442∗∗∗
(−16.97)

Risky share
Observations
Adjusted/Pseudo R2
Year-fixed effects

22,621,343
0.142
Y

844,124
0.343
Y

Observations
Pseudo R2
Year-fixed effects

Urban resident

Post-high school education

High school education

Children

Single

Male

Age: 65+

Age: 50-64

Age: 40-49

Age: 30-39

Self-employed

Log income

Log financial wealth

2,262,150
0.0679
Y

0.000109∗∗
(1.97)

0.00230∗∗∗
(14.34)

0.000642∗∗∗
(6.61)

3,393,187
0.0948
Y

0.000584∗∗∗
(7.22)

0.00555∗∗∗
(23.01)

0.00144∗∗∗
(10.14)

0.00216∗∗∗
(14.68)

0.000402∗∗∗
(3.61)

−0.000425∗∗∗
(−3.82)
0.00221∗∗∗
(15.35)

−0.000779∗∗∗
(−8.87)

−0.000471∗∗∗
(−7.49)

5,655,335
0.0700
Y

0.00237∗∗∗
(13.49)

0.0206∗∗∗
(42.98)

0.00600∗∗∗
(19.39)

0.00466∗∗∗
(20.35)

0.00122∗∗∗
(5.47)

−0.00191∗∗∗
(−10.42)

−0.0144∗∗∗
(−74.14)

−0.00264∗∗∗
(−26.41)

0.0000707
(0.34)

−0.00708∗∗∗
(−32.96)

−0.00364∗∗∗
(−15.66)

0.000186
(0.80)

−0.00440∗∗∗
(−53.14)

−0.000656∗∗∗
(−7.51)

−0.000351∗∗∗
(−5.98)

0.000907∗
(1.73)

−0.000330∗∗∗
(−3.40)

0.000245
(0.83)

0.000936∗∗∗
(3.15)

−0.000835∗∗∗
(−4.16)

−0.00277∗∗∗
(−34.65)

0.000174∗
(1.88)

0.000303∗∗∗
(4.53)

0.0141∗∗∗
(72.58)

(3)

−0.000846∗∗∗
(−13.63)

0.00704∗∗∗
(44.34)

(2)

0.000518∗∗∗
(37.50)

(1)

5,655,336
0.0476
Y

0.00410∗∗∗
(11.97)

0.0446∗∗∗
(60.37)

0.0146∗∗∗
(24.93)

0.0144∗∗∗
(33.03)

−0.00583∗∗∗
(−13.06)

−0.00671∗∗∗
(−18.14)

−0.0159∗∗∗
(−28.16)

−0.00758∗∗∗
(−13.78)

−0.00491∗∗∗
(−8.71)

−0.000559
(−1.02)

0.00300∗∗∗
(3.24)

0.00230∗∗∗
(5.72)

0.0184∗∗∗
(56.15)

(4)

3,393,201
0.0444
Y

0.00330∗∗∗
(6.05)

0.0595∗∗∗
(57.77)

0.0211∗∗∗
(23.09)

0.0176∗∗∗
(26.07)

−0.0124∗∗∗
(−18.38)

−0.0108∗∗∗
(−17.62)

−0.0127∗∗∗
(−10.18)

−0.00459∗∗∗
(−3.71)

−0.00294∗∗
(−2.33)

−0.0000535
(−0.04)

0.00707∗∗∗
(5.08)

0.00751∗∗∗
(12.87)

0.0206∗∗∗
(31.73)

(5)

2,262,134
0.0358
Y

0.0000942
(0.10)

0.0721∗∗∗
(48.48)

0.0291∗∗∗
(19.49)

0.0240∗∗∗
(21.84)

−0.0250∗∗∗
(−24.11)

−0.0123∗∗∗
(−11.78)

0.00249
(0.76)

0.0146∗∗∗
(4.38)

0.0126∗∗∗
(3.56)

0.00998∗∗∗
(2.84)

0.0113∗∗∗
(5.83)

0.000990
(1.53)

0.0170∗∗∗
(25.02)

(6)

This table shows estimated marginal effects of the probit model of participation in SRI funds over the period 1999 to 2007. The sample is
divided by the 10th, 25th, 50th, 75th, and 90th financial wealth percentiles so that the first and last columns include households in the bottom and top deciles, respectively. The estimated models include time-fixed effects and control for residential wealth, unemployment, and immigrant status. Marginal effects are evaluated at the sample averages of the regressors, standard errors are clustered at the household level,
and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.

Table 2.A.5
Participation in SRI Funds by Financial Wealth
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Table 2.A.6
Participation in ESG-Friendly,
Environmentally Friendly, and Charitable Funds
This table shows estimated marginal effects of the probit model of participation in
ESG-friendly, environmentally friendly, or charitable funds over the period 1999
to 2007. The estimated models include time-fixed effects. Marginal effects are
evaluated at the sample averages of the regressors, standard errors are clustered
at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗
and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
ESG Funds
(1)
Log financial wealth

0.00851∗∗∗
(215.37)

Ecofunds
(2)
0.00142∗∗∗
(87.64)

Charitable Funds
(3)
0.00428∗∗∗
(136.49)

Log residential
real estate wealth

0.000202∗∗∗
(22.37)

0.0000515∗∗∗
(15.06)

0.000163∗∗∗
(22.61)

Log non-residential
real estate wealth

0.000263∗∗∗
(22.18)

−0.0000287∗∗∗
(−6.14)

−0.0000899∗∗∗
(−9.03)

Log income

−0.000487∗∗∗
(−4.92)

0.0000774∗∗
(2.20)

0.00185∗∗∗
(6.59)

0.000310∗∗∗
(2.80)

0.00138∗∗∗
(5.90)

Unemployed

−0.00157∗∗∗
(−11.59)

−0.000366∗∗∗
(−7.18)

−0.00133∗∗∗
(−12.41)

Age: 30-39

−0.00169∗∗∗
(−10.89)

0.000486∗∗∗
(7.09)

0.00173∗∗∗
(10.93)

Age: 40-49

−0.00511∗∗∗
(−34.17)

−0.0000851
(−1.27)

0.00226∗∗∗
(12.75)

Age: 50-64

−0.00710∗∗∗
(−48.34)

−0.000804∗∗∗
(−13.62)

0.00233∗∗∗
(13.73)

Age: 65+

−0.0107∗∗∗
(−79.30)

−0.00176∗∗∗
(−32.77)

0.00143∗∗∗
(7.62)

Male

−0.00161∗∗∗
(−13.70)

−0.000183∗∗∗
(−4.18)

−0.00274∗∗∗
(−28.71)

Single

−0.00389∗∗∗
(−27.11)

−0.000447∗∗∗
(−8.50)

−0.00278∗∗∗
(−24.73)

Self-employed

−0.0000158
(−0.20)

Children

0.00751∗∗∗
(50.62)

0.00109∗∗∗
(19.92)

0.00188∗∗∗
(17.67)

High school education

0.00463∗∗∗
(25.99)

0.00131∗∗∗
(15.58)

0.00569∗∗∗
(34.22)

Post-high school edu.

0.0146∗∗∗
(63.56)

0.00489∗∗∗
(36.81)

0.0190∗∗∗
(71.84)

Urban resident

−0.000968∗∗∗
(−9.05)

0.00171∗∗∗
(36.18)

0.00368∗∗∗
(39.65)

Immigrant

−0.00701∗∗∗
(−51.18)

−0.00124∗∗∗
(−24.73)

−0.00411∗∗∗
(−38.50)

Observations
Pseudo R2
Year-fixed effects

22,621,343
0.114
Y

22,621,343
0.121
Y

22,621,343
0.119
Y
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Table 2.A.7
Participation in ESG-Friendly, Environmentally Friendly, and
Charitable Funds Conditional on Mutual Fund Participation
This table shows estimated marginal effects of the probit model of participation in ESG-friendly, environmentally friendly, or charitable funds
conditional on participation in mutual funds. The estimated models include time-fixed effects. Marginal effects are evaluated at the sample averages of the regressors, standard errors are clustered at the household
level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
ESG Funds
(1)
Log financial wealth

0.0137∗∗∗
(116.81)

Ecofunds
(2)
0.00266∗∗∗
(55.08)

Charitable Funds
(3)
0.00556∗∗∗
(61.14)

Log residential
real estate wealth

0.000137∗∗∗
(5.52)

0.0000805∗∗∗
(7.94)

0.000168∗∗∗
(8.55)

Log non-residential
real estate wealth

0.000799∗∗∗
(25.91)

−0.0000589∗∗∗
(−4.41)

−0.000161∗∗∗
(−6.23)

Log income

−0.000148
(−0.52)

0.000581∗∗∗
(5.17)

0.000536∗∗
(2.40)

0.000930∗∗∗
(2.89)

0.00372∗∗∗
(6.07)

Self-employed

0.00524∗∗∗
(7.04)

−0.000287∗
(−1.74)

−0.00119∗∗∗
(−3.78)

Unemployed

−0.000155
(−0.39)

Age: 30-39

−0.000842∗
(−1.86)

0.00212∗∗∗
(9.94)

0.00773∗∗∗
(17.10)

Age: 40-49

−0.00619∗∗∗
(−12.97)

0.00122∗∗∗
(5.42)

0.0131∗∗∗
(24.28)

Age: 50-64

−0.00913∗∗∗
(−19.31)

−0.000686∗∗∗
(−3.40)

0.0152∗∗∗
(29.02)

Age: 65+

−0.0168∗∗∗
(−35.50)

−0.00328∗∗∗
(−16.99)

0.0179∗∗∗
(26.62)

−0.000142
(−1.10)

−0.00579∗∗∗
(−22.44)
−0.00511∗∗∗
(−17.73)

Male

−0.00217∗∗∗
(−6.79)

Single

−0.00658∗∗∗
(−17.55)

−0.000501∗∗∗
(−3.29)

Children

0.0111∗∗∗
(31.56)

0.00163∗∗∗
(11.35)

High school education

0.00857∗∗∗
(17.80)

0.00309∗∗∗
(12.49)

0.0125∗∗∗
(28.18)

Post-high school edu.

0.0306∗∗∗
(57.39)

0.0113∗∗∗
(36.68)

0.0396∗∗∗
(72.25)

0.00600∗∗∗
(42.41)

0.0132∗∗∗
(51.42)

Urban resident

0.00211∗∗∗
(7.17)

0.000564∗∗
(2.11)

Immigrant

−0.0116∗∗∗
(−25.93)

−0.00227∗∗∗
(−12.99)

−0.00698∗∗∗
(−20.39)

Observations
Pseudo R2
Year-fixed effects

11,802,663
0.0414
Y

11,802,663
0.0703
Y

11,802,663
0.0660
Y
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Table 2.A.8
Entry into Socially Responsible Funds
Conditional on Past Participation in Conventional Funds
This table shows estimated marginal effects of the probit model of entry socially responsible funds over the period 2000 to 2007 given that no SRI funds
were owned in the previous period. The first column excludes investors who
hold conventional funds at time t − 1, while the second column excludes investors who did not hold conventional funds at time t − 1. The estimated
models include time-fixed effects. Marginal effects are evaluated at the sample averages of the regressors, standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)

(2)

Log financial wealth

0.000181∗∗∗
(21.14)

Log residential real estate wealth

0.0000241∗∗∗
(14.19)

0.0000242∗∗∗
(5.51)

0.0000228∗∗∗
(7.83)

0.0000431∗∗∗
(8.73)

Log non-residential real estate wealth
Log income
Self-employed

0.000513∗∗∗
(18.37)
0.000393∗∗∗
(5.26)

0.000964∗∗∗
(48.09)

0.00181∗∗∗
(27.59)
0.000704∗∗∗
(4.81)

Unemployed

−0.0000958∗∗∗
(−3.31)

−0.000136
(−1.62)

Age: 30-39

−0.000188∗∗∗
(−6.54)

−0.000726∗∗∗
(−9.04)

Age: 40-49

−0.000440∗∗∗
(−16.60)

−0.00141∗∗∗
(−18.24)

Age: 50-64

−0.000645∗∗∗
(−25.71)

−0.00157∗∗∗
(−20.39)

Age: 65+

−0.000755∗∗∗
(−28.31)

−0.00260∗∗∗
(−37.60)

Male

−0.000199∗∗∗
(−9.38)

Single

0.0000244
(0.86)

−0.000154∗∗
(−2.39)

Children

0.0000806∗∗∗
(2.82)

−0.000200∗∗∗
(−3.42)

High school education

0.000295∗∗∗
(9.90)

0.00102∗∗∗
(13.61)

Post-high school education
Urban resident

0.00139∗∗∗
(29.04)
0.0000775∗∗∗
(3.90)

Immigrant

−0.000539∗∗∗
(−23.73)

Observations
Pseudo R2
Year-fixed effects

8,811,294
0.0700
Y

0.000175∗∗∗
(3.50)

0.00372∗∗∗
(41.79)
0.000588∗∗∗
(12.81)
−0.000690∗∗∗
(−9.11)
8,716,615
0.0558
Y

Observations
Pseudo R2
Year-fixed effects

Urban resident

Post-high school education

High school education

Children

Single

Male

Age: 65+

Age: 50-64

Age: 40-49

Age: 30-39

Self-employed

Log income

Log financial wealth

0.000446∗∗∗
(2.60)
−0.000240∗∗∗
(−5.59)
−0.000640∗∗∗
(−16.42)
−0.00107∗∗∗
(−27.45)
−0.000815∗∗∗
(−16.06)
−0.0000489
(−1.30)
−0.000196∗∗∗
(−2.76)

0.000530∗
(1.90)

−0.000198∗∗∗
(−3.19)

−0.000387∗∗∗
(−5.21)

−0.000569∗∗∗
(−6.31)

−0.000520∗∗∗
(−3.37)

−0.000335∗∗∗
(−5.75)

−0.000651∗∗∗
(−4.75)

1,752,795
0.0422
Y

0.000122∗∗
(2.27)

0.00201∗∗∗
(14.05)

0.000392∗∗∗
(4.26)

2,629,183
0.0651
Y

0.000151∗∗∗
(4.15)

0.00184∗∗∗
(16.53)

0.000459∗∗∗
(7.30)

−0.0000313
(−0.57)

0.000509∗∗∗
(9.46)

0.000751∗∗∗
(9.84)

0.000195∗∗
(2.08)

0.000704∗∗∗
(7.91)

(2)

0.0000114
(0.84)

(1)

4,381,978
0.0638
Y

0.000217∗∗∗
(6.15)

0.00218∗∗∗
(23.58)

0.000479∗∗∗
(8.22)

−0.000147∗∗∗
(−3.27)

0.000137∗∗∗
(2.74)

0.0000645∗
(1.75)

−0.00174∗∗∗
(−43.31)

−0.00100
(.)

−0.000574∗∗∗
(−12.03)

−0.000166∗∗∗
(−3.24)

0.000291∗∗
(2.15)

0.000579∗∗∗
(10.71)

0.000744∗∗∗
(13.66)

(3)

4,381,980
0.0579
Y

0.000379∗∗∗
(7.42)

0.00285∗∗∗
(26.62)

0.000749∗∗∗
(9.07)

0.000229∗∗∗
(3.33)

−0.0000461
(−0.63)

−0.000102∗
(−1.84)

−0.00227∗∗∗
(−30.76)

−0.00136∗∗∗
(−16.87)

−0.00110∗∗∗
(−13.33)

−0.000533∗∗∗
(−6.07)

0.000413∗∗
(2.30)

0.00108∗∗∗
(14.02)

0.000984∗∗∗
(14.62)

(4)

2,629,183
0.0682
Y

0.000211∗∗∗
(2.77)

0.00347∗∗∗
(23.76)

0.00120∗∗∗
(9.67)

0.000432∗∗∗
(4.25)

−0.000211∗∗
(−2.04)

−0.000219∗∗
(−2.55)

−0.00291∗∗∗
(−17.75)

−0.00177∗∗∗
(−10.10)

−0.00163∗∗∗
(−10.22)

−0.00102∗∗∗
(−5.96)

0.000804∗∗∗
(3.17)

0.00185∗∗∗
(17.71)

0.00116∗∗∗
(9.26)

(5)

1,752,790
0.0718
Y

−0.000256∗∗
(−2.31)

0.00400∗∗∗
(20.76)

0.00163∗∗∗
(8.81)

0.000941∗∗∗
(6.24)

−0.000476∗∗∗
(−3.44)

0.0000509
(0.39)

−0.00267∗∗∗
(−5.69)

−0.000565
(−1.17)

−0.000522
(−1.09)

0.000296
(0.55)

0.000919∗∗∗
(2.97)

0.00164∗∗∗
(15.82)

0.000847∗∗∗
(9.76)

(6)

This table shows estimated marginal effects of the probit model of entry into SRI funds over the period 2000 to 2007. The entry decision into socially responsible funds at time t assumes no SRI funds were owned at t − 1. The sample is divided by the 10th, 25th,
50th, 75th, and 90th financial wealth percentiles so that the first and last columns include households in the bottom and top deciles,
respectively. The estimated models include time-fixed effects and control for residential wealth, unemployment, and immigrant status.
Marginal effects are evaluated at the sample averages of the regressors, standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.

Table 2.A.9
Entry into SRI Funds by Financial Wealth
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Observations
Adjusted R2
Year-fixed effects

Risky share

Urban resident

Post-high school education

High school education

Children

Single

Male

Age: 65+

Age: 50-64

Age: 40-49

Age: 30-39

Self-employed

Log income

Log financial wealth

(2)

(3)

−0.0368∗∗∗
(−7.21)
−0.0508∗∗∗
(−11.18)
−0.00125
(−0.19)

−0.0423∗∗∗
(−6.76)

−0.00887
(−1.61)

−0.0198∗∗
(−2.57)

84,413
0.0688
Y

−0.0283∗∗∗
(−5.42)

0.0507∗∗∗
(12.34)

126,618
0.0941
Y

−0.108∗∗∗
(−22.86)

0.0576∗∗∗
(16.41)

0.0222∗∗∗
(3.43)

−0.0530∗∗∗
(−15.57)

−0.0203∗∗∗
(−5.31)

−0.0343∗∗∗
(−7.59)

−0.0144∗
(−1.88)

0.0239∗∗∗
(5.95)

0.305∗∗∗
(38.46)

0.185∗∗∗
(16.41)

211,031
0.118
Y

−0.207∗∗∗
(−50.58)

0.0555∗∗∗
(20.56)

0.0334∗∗∗
(6.83)

0.00272
(0.55)

−0.00299
(−1.00)

0.243∗∗∗
(38.81)

0.147∗∗∗
(28.09)

0.189∗∗∗
(32.06)

0.150∗∗∗
(22.38)

0.117∗∗∗
(22.28)

0.147∗∗∗
(25.65)

0.0552∗∗∗
(11.19)

0.0272∗∗∗
(3.74)

0.0213∗∗
(2.06)
0.0650∗∗∗
(12.64)

−0.0208∗∗∗
(−6.04)

−0.139∗∗∗
(−40.24)

−0.0383∗∗∗
(−8.70)

−0.195∗∗∗
(−37.29)

0.115∗∗∗
(18.97)

0.0421∗∗∗
(8.32)

−0.0179
(−1.39)

−0.0734∗∗∗
(−15.40)

−0.0835∗∗∗
(−33.83)

(1)

211,031
0.103
Y

−0.216∗∗∗
(−49.62)

0.0494∗∗∗
(19.63)

0.0270∗∗∗
(6.23)

0.00206
(0.47)

−0.0507∗∗∗
(−17.39)

0.0498∗∗∗
(13.64)

0.00871∗∗∗
(3.14)

0.166∗∗∗
(24.97)

0.107∗∗∗
(17.05)

0.0931∗∗∗
(14.56)

0.0481∗∗∗
(7.78)

0.00968
(1.56)

−0.00580∗
(−1.90)

−0.0849∗∗∗
(−25.69)

(4)

126,619
0.0690
Y

−0.164∗∗∗
(−28.36)

0.0340∗∗∗
(11.46)

0.0153∗∗∗
(3.13)

−0.00178
(−0.36)

−0.0442∗∗∗
(−13.62)

0.0544∗∗∗
(13.29)

0.00857∗∗∗
(2.61)

0.0601∗∗∗
(4.58)

0.0192
(1.49)

0.0148
(1.13)

−0.0146
(−1.12)

−0.00367
(−0.58)

0.00691∗∗
(2.18)

−0.0628∗∗∗
(−13.42)

(5)

84,412
0.0299
Y

−0.0610∗∗∗
(−8.09)

0.0151∗∗∗
(4.07)

−0.00585
(−0.89)

−0.00697
(−1.04)

−0.0430∗∗∗
(−10.48)

0.0391∗∗∗
(7.98)

−0.00162
(−0.38)

−0.0701∗∗∗
(−2.63)

−0.0947∗∗∗
(−3.57)

−0.0911∗∗∗
(−3.42)

−0.0779∗∗∗
(−2.90)

−0.0118∗
(−1.68)

0.0247∗∗∗
(8.60)

−0.00747∗∗
(−2.15)

(6)

This table shows estimated coefficients of the regression of the SRI share conditional on participation in SRI funds over the period 1999 to 2007. The sample is divided by the 10th, 25th, 50th, 75th, and 90th financial wealth percentiles so that the first
and last columns include households in the bottom and top deciles, respectively. The estimated models include time-fixed effects and
control for residential wealth, unemployment, and immigrant status. Standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.

Table 2.A.10
SRI Share by Financial Wealth
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Observations
Adjusted R2
Year-fixed effects

Risky share

Urban resident

Post-high school education

High school education

Children

Single

Male

Age: 65+

Age: 50-64

Age: 40-49

Age: 30-39

Self-employed

Log income

Log financial wealth

0.219∗∗∗
(8.84)
0.157∗∗∗
(11.80)
0.728∗∗∗
(40.96)

0.288∗∗∗
(8.91)
0.153∗∗∗
(9.64)
0.438∗∗∗
(21.63)
126,618
0.123
Y

0.0317
(1.25)

0.0749∗∗
(2.28)

84,413
0.173
Y

−0.302∗∗∗
(−18.00)

0.174∗∗∗
(8.98)

0.0991∗∗∗
(4.05)
−0.201∗∗∗
(−9.46)

−0.0633∗∗∗
(−4.36)

0.307∗∗∗
(13.89)

0.0715∗∗∗
(2.60)

−0.0932∗∗∗
(−5.25)

0.313∗∗∗
(14.36)

0.125∗∗∗
(5.25)

0.296∗∗∗
(9.71)

0.140∗∗∗
(7.11)

0.101∗∗∗
(5.31)

0.608∗∗∗
(12.88)

0.0232
(0.59)

−0.177∗∗∗
(−10.83)

−0.218∗∗∗
(−11.96)
0.0261
(0.52)

0.964∗∗∗
(47.94)

(2)

0.844∗∗∗
(84.54)

(1)

211,031
0.113
Y

0.860∗∗∗
(52.10)

0.123∗∗∗
(10.62)

0.190∗∗∗
(9.21)

0.00182
(0.09)

−0.259∗∗∗
(−18.35)

0.103∗∗∗
(6.15)

−0.0436∗∗∗
(−3.44)

0.675∗∗∗
(26.97)

0.514∗∗∗
(23.04)

0.438∗∗∗
(19.22)

0.170∗∗∗
(7.90)

0.0309
(1.04)

−0.132∗∗∗
(−9.32)

0.648∗∗∗
(43.71)

(3)

211,031
0.108
Y

0.960∗∗∗
(49.57)

0.102∗∗∗
(8.29)

0.156∗∗∗
(7.47)

−0.00666
(−0.31)

−0.247∗∗∗
(−17.27)

0.0890∗∗∗
(5.22)

0.000581
(0.04)

0.800∗∗∗
(24.82)

0.598∗∗∗
(19.20)

0.521∗∗∗
(16.27)

0.192∗∗∗
(6.18)

0.00188
(0.07)

−0.122∗∗∗
(−8.64)

0.569∗∗∗
(36.23)

(4)

126,619
0.0913
Y

0.956∗∗∗
(34.91)

0.0544∗∗∗
(3.42)

0.0937∗∗∗
(3.56)

−0.0298
(−1.11)

−0.253∗∗∗
(−14.01)

0.123∗∗∗
(5.84)

0.0316∗
(1.77)

0.687∗∗∗
(10.67)

0.537∗∗∗
(8.42)

0.444∗∗∗
(6.83)

84,412
0.0870
Y

0.856∗∗∗
(21.01)

−0.0401∗
(−1.74)

0.0257
(0.66)

−0.0498
(−1.23)

−0.335∗∗∗
(−13.00)

0.0814∗∗∗
(2.74)

0.0102
(0.39)

0.398∗∗∗
(2.99)

0.284∗∗
(2.14)

0.165
(1.23)

−0.120
(−0.89)

−0.0167
(−0.38)

−0.0504
(−1.48)
0.104
(1.60)

−0.0329∗
(−1.86)

0.398∗∗∗
(16.73)

(6)

−0.110∗∗∗
(−6.81)

0.532∗∗∗
(21.21)

(5)

This table shows estimated coefficients of the regression of the log SRI value conditional on participation in SRI funds over the period 1999 to 2007. The sample is divided by the 10th, 25th, 50th, 75th, and 90th financial wealth percentiles so that the first
and last columns include households in the bottom and top deciles, respectively. The estimated models include time-fixed effects and
control for residential wealth, unemployment, and immigrant status. Standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.

Table 2.A.11
SRI Value by Financial Wealth
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Table 2.A.12
Exposure to Socially Responsible Funds
When Controlling for the Number of Conventional Funds
This table shows estimated coefficients of the regression of the SRI share and the
log SRI value conditional on participation in SRI funds over the period 1999 to
2007. The estimated models include time-fixed effects and control for the number
of conventional funds held at the household level. Standard errors are clustered
at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗
and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
SRI Share
Sample
Log financial wealth

Whole Sample
(1)
−0.0557∗∗∗
(−48.72)

Log SRI Value
Top 10%
(2)
0.000563
(0.18)

Whole Sample
(3)
0.783∗∗∗
(191.07)

Log residential
real estate wealth

−0.00128∗∗∗
(−9.66)

−0.000131
(−0.31)

0.00328∗∗∗
(5.30)

Log non-residential
real estate wealth

0.00000624
(0.05)

−0.000232
(−0.84)

−0.00612∗∗∗
(−8.20)

Log income
Self-employed

0.0187∗∗∗
(12.58)
−0.000480
(−0.15)

0.0208∗∗∗
(8.04)
−0.00843
(−1.36)

Top 10%
(4)
0.417∗∗∗
(17.42)
−0.00173
(−0.66)
−0.00717∗∗∗
(−3.74)

−0.162∗∗∗
(−20.73)

−0.0424∗∗
(−2.40)

−0.0152
(−0.92)

−0.00876
(−0.20)

−0.109∗∗∗
(−10.53)

−0.0906∗∗
(−2.20)

Unemployed

0.0172∗∗∗
(7.90)

0.0123∗
(1.95)

Age: 30-39

0.0229∗∗∗
(8.90)

−0.0489∗∗
(−2.04)

0.120∗∗∗
(10.30)

−0.0507
(−0.38)

Age: 40-49

0.0532∗∗∗
(18.46)

−0.0635∗∗∗
(−2.65)

0.323∗∗∗
(24.88)

0.231∗
(1.73)

Age: 50-64

0.0673∗∗∗
(23.21)

−0.0694∗∗∗
(−2.91)

0.371∗∗∗
(28.53)

0.345∗∗∗
(2.62)

Age: 65+

0.0901∗∗∗
(25.39)

−0.0625∗∗∗
(−2.62)

0.411∗∗∗
(27.10)

0.416∗∗∗
(3.16)

Male

0.000986
(0.64)

0.00531
(1.38)

Single

0.0325∗∗∗
(16.66)

0.0220∗∗∗
(4.82)

−0.0319∗∗∗
(−19.23)

−0.0214∗∗∗
(−5.43)

Children
High school education
Post-high school edu.
Urban resident
Immigrant

−0.000477
(−0.19)
0.0181∗∗∗
(7.48)
0.0345∗∗∗
(23.77)
0.0192∗∗∗
(6.77)

0.0000152
(0.00)
0.00189
(0.32)

−0.00175
(−0.23)
0.0279∗∗∗
(2.89)

0.0268
(1.02)
0.0407
(1.38)

−0.213∗∗∗
(−26.00)

−0.283∗∗∗
(−10.97)

0.0106
(0.85)

−0.0331
(−0.83)

0.192∗∗∗
(15.80)

0.0442
(1.15)

0.00882∗∗
(2.57)

0.0573∗∗∗
(8.11)

−0.0550∗∗
(−2.40)

0.0108
(1.38)

0.00172
(0.13)

0.00885
(0.18)

Risky share

−0.0442∗∗∗
(−16.97)

0.00696
(0.88)

0.973∗∗∗
(90.96)

1.019∗∗∗
(24.26)

Number of conv. funds

−0.0343∗∗∗
(−44.58)

−0.0160∗∗∗
(−13.34)

−0.0887∗∗∗
(−43.68)

−0.0383∗∗∗
(−11.51)

Observations
Adjusted R2
Year-fixed effects

844,124
0.343
Y

84,412
0.181
Y

844,124
0.379
Y

84,412
0.109
Y
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Table 2.A.13
Lagged SRI Share
This table shows estimated coefficients of the regression of the SRI share on the
lagged SRI share conditional on past participation in SRI funds. Thus, the regression do not include entrants into the SRI fund market. The second specification
includes the number of conventional funds held at the household level. The coefficients are estimated for the period 2000 to 2007. The estimated models include
time-fixed effects and household characteristics. Standard errors are clustered at
the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)
Lagged SRI share

0.822∗∗∗
(941.36)

0.782∗∗∗
(534.24)
−0.00790∗∗∗
(−34.01)

Number of conventional funds
Observations
Adjusted R2
Household characteristics
Year-fixed effects

(2)

673,262
0.785
Y
Y

673,262
0.792
Y
Y
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Table 2.A.14
Share of Fund Portfolio in ESG-Friendly, Environmentally Friendly,
and Charitable Funds Conditional on Mutual Fund Participation
This table shows estimated coefficients of the regression of the share of the
fund portfolio held in ESG-friendly, environmentally friendly, or charitable
funds conditional on participation in the corresponding type of fund. The estimated models include time-fixed effects. Standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.

Log financial wealth

ESG Funds
(1)

Ecofunds
(2)

−0.0873∗∗∗
(−116.51)

−0.0818∗∗∗
(−52.17)

Charitable Funds
(3)
−0.123∗∗∗
(−119.58)

Log residential
real estate wealth

−0.00107∗∗∗
(−6.37)

0.0000648
(0.18)

Log non-residential
real estate wealth

−0.000263
(−1.63)

0.00130∗∗∗
(3.26)

0.000550∗∗
(2.12)

0.00408
(0.99)

0.00755∗∗∗
(2.78)

Log income

0.0132∗∗∗
(6.96)

−0.00120∗∗∗
(−5.28)

Self-employed

−0.00631
(−1.58)

0.00195
(0.21)

0.0120∗∗
(2.10)

Unemployed

0.0266∗∗∗
(10.00)

0.0238∗∗∗
(3.92)

0.0190∗∗∗
(4.98)

Age: 30-39

0.0193∗∗∗
(6.05)

0.0178∗∗
(2.47)

0.0121∗∗
(2.47)

Age: 40-49

0.0493∗∗∗
(14.13)

0.0535∗∗∗
(6.78)

0.0648∗∗∗
(12.38)

Age: 50-64

0.0668∗∗∗
(18.99)

0.0616∗∗∗
(7.70)

0.0753∗∗∗
(14.46)

Age: 65+

0.142∗∗∗
(35.18)

0.0988∗∗∗
(10.44)

0.112∗∗∗
(19.85)

−0.00458
(−1.10)

−0.00441∗
(−1.65)

Male

0.000603
(0.31)

Single

0.0529∗∗∗
(21.70)

0.0443∗∗∗
(8.40)

0.0379∗∗∗
(11.13)

−0.0343∗∗∗
(−16.72)

−0.0346∗∗∗
(−7.89)

−0.0432∗∗∗
(−15.67)

High school education

−0.0160∗∗∗
(−5.21)

0.000965
(0.11)

−0.00342
(−0.70)

Post-high school education

−0.0170∗∗∗
(−5.59)

0.0148∗
(1.81)

−0.00448
(−0.95)

Urban resident

0.0271∗∗∗
(15.52)

0.0124∗∗∗
(3.42)

0.0351∗∗∗
(14.92)

Children

Immigrant
Risky share
Observations
Adjusted R2
Year-fixed effects

0.0239∗∗∗
(6.52)
−0.125∗∗∗
(−45.96)
591,229
0.154
Y

0.0140∗
(1.80)
−0.100∗∗∗
(−17.18)
128,864
0.170
Y

0.0122∗∗
(2.57)
−0.136∗∗∗
(−37.84)
374,814
0.243
Y
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Figure 2.A.1. Participation and entry rates in conventional and SRI
fund markets. The upper panel plots the mean participation rate in conventional (left axis) and SRI fund markets (right axis) as a function of age over the
period 1999 to 2007. The lower panel plots the mean entry rate into conventional
(left axis) and SRI fund markets (right axis) as a function of age over the period
2000 to 2007, allowing for reentry.
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Figure 2.A.2. Participation in conventional and SRI fund markets
across the wealth distribution. The upper panel plots the mean participation
rate in conventional (left axis) and SRI fund markets (right axis) as a function of
financial wealth over the period 1999 to 2007. The lower panel plots the average
number of conventional (left axis) and SRI funds (right axis) held by households
as a function of financial wealth over the period 1999 to 2007.
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Figure 2.A.3. SRI share as a function of wealth and age. The upper
panel plots the equally weighted and value-weighted average of the SRI share as
a function of financial wealth over the period 1999 to 2007. The lower panel plots
the equally weighted average of the SRI share as a function of age for households
who participate in the SRI fund market over the period 1999 to 2007.
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Figure 2.A.4. Distribution of the SRI share for SRI fund market participants and entrants. This figure plots the distribution of the SRI share for
households who participate and enter the SRI fund market.
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Figure 2.A.5. Distribution of the change in the SRI share. This figure
plots the distribution of the change in the SRI share between times t − 1 and t
given that a household holds at least one socially responsible fund at times t − 1
and t.
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Chapter

Housing and Mortgage Choice
of First-Time Home Buyers
Evidence from a Booming Market in Sweden

Vicke Norén
Aarhus University

Abstract
The decision to rent or buy a house is one of the most important financial
decisions in the lifetime of a household. This paper shows that an increase in
local house prices makes renters in Sweden more likely to purchase their first
house, especially if they have more human capital. Households with more human
capital can afford to buy in a boom because future income hedges against current
house price risk. House price growth is also positively associated with house size,
mortgage size, and leverage. Home buyers who are better off tend to buy more
expensive houses, take on more leverage in the housing market and choose a
variable mortgage rate.
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Introduction

A household’s single most important financial decision typically involves the
purchase of a house and the associated mortgage contract (Campbell and Cocco,
2003), through which the household can take a leveraged position in the housing
market, allowing it to own a house worth more than the household’s net worth.
The first time a household purchases a house can be particularly important as
it has a potentially large effect on the household’s future consumption (Cocco,
2005). The objective of this paper is to determine whether households’ experience
of local house prices in Sweden affects their likelihood of purchasing a first house.
The housing market studied in this paper is characterized by relatively large
increases in house prices since the end of the crisis in the early 90s. The paper
also relates house price growth to the value of the house purchased and household
mortgage leverage choice. In addition, it documents the characteristics of firsttime home buyers.
The housing tenure choice—that is, the decision to rent or buy a dwelling—
has been emphasized in numerous papers (e.g., Henderson and Ioannides, 1983).
Taxation creates incentives in favor of homeownership (Rosen, 1979). Fiscal
stimulus designed to support financially constrained households can encourage
mortgage-financed homeownership (Berger et al., 2020). Higher school attainment
can be another reason for buying a house (Aaronson, 2000). Rent provision and
corruption in the rental market can distort rent seeking and motivate home
purchases (Khwaja and Mian, 2011). Households’ view on the economy, credit
conditions and house prices play an important role in deciding whether “it is a
good time to buy” (Piazzesi and Schneider, 2009). Past increases in house prices
can heighten the propensity to buy a house (Agarwal et al., 2016). Housing
experience of geographically distant friends can spillover to individual housing
choice (Bailey et al., 2018). In addition to high growth in the housing market,
periods of high inflation can also increase homeownership rates (Malmendier and
Steiny Wellsjo, 2019).
Homeownership affects the composition of household wealth. On the one
hand, by not participating in the housing market, households do not reap the
utility provided by owner-occupied housing, cannot borrow against collateral at
a low cost, and risk missing out on future house price appreciations.1 Higher
house price growth makes homeowners borrow against their collateral (Andersen
and Leth-Petersen, 2020, Mian and Sufi, 2011), and leads to increased spending
(Attanasio et al., 2009, Campbell and Cocco, 2007) and saving (Chetty et al.,
2017), and higher retail prices, especially in regions with many homeowners
(Stroebel and Vavra, 2019). Homeownership can, therefore, act as a hedge against
fluctuations in housing expenditures (Han, 2010, Sinai and Souleles, 2005) and
1 Even though real capital gains on housing assets have been relatively low (Shiller, 2000),
return on housing assets is much larger if accounting for rental yields (Jordà et al., 2019).
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allow households to increase savings and smooth consumption in the event of an
adverse income shock (Sodini et al., 2017). On the other hand, housing crowds
out stock market participation, especially for younger, poorer and more indebted
households (Chetty et al., 2017, Cocco, 2005, Flavin and Yamashita, 2002).
Variation in house prices can arise from many sources. Households form
house price expectations by extrapolating historical house prices (Kuchler and
Zafar, 2019). Expectations about future house prices and rents can explain
current house prices (e.g., Hjalmarsson and Österholm, 2019, Violante et al.,
2020). Past experience can fuel price dispersion in the housing market, even
if it readjusts over time (Bordalo et al., 2019, Simonsohn and Loewenstein,
2006). Land price appreciations have generally been the major factor behind
high house price growth (Knoll et al., 2017). Just like a well-renowned location
can attract speculative buyers, an infamous location can have negative spillovers
(Bhattacharya et al., 2019). Housing offered exclusively to a restricted pool of
home buyers can create unnaturally low prices (Landvoigt et al., 2014). Sellers
trading a house with a buyer of the same ethnicity can receive a premium
(Agarwal et al., 2019). Access to credit is important for financing home purchases.
On the one hand, cheaper mortgage loans to poorer households can have a
cascade effect, initialized by an increase in housing demand at the lower end of
the market and moving upward to more expensive market segments (Landvoigt
et al., 2015). On the other hand, stringent credit supply can reduce house price
growth and lead to fewer households entering the housing market (Nielsen, 2019).
This paper analyzes the decision of becoming a first-time homeowner in a
Swedish context. There are many advantages of studying the Swedish housing
market. Both Sweden and the U.S. are middle-of-the-road with respect to
homeownership rate, mortgage debt in relation to GDP, and inflation volatility
(Campbell, 2013). According to data from Statistics Sweden, the homeownership
rate in Sweden has been around 70% for the period 2011 to 2018. Unlike the U.S.,
strategic defaults are not an option in Sweden as non-recourse mortgages do not
exist. Prior to 2010, there was no regulatory cap on the amount of mortgage
debt that could be issued for a home purchase. I merge Swedish register-based
data with bank records from one of the largest Swedish retail banks, resulting in
a unique data set that contains high quality data on individuals’ demographics,
wealth, and liabilities. Swedish register-based data have been documented in
prior studies (e.g., Betermier et al., 2017, Black et al., 2017, 2018, 2019, Calvet
et al., 2007, 2009a,b, Calvet and Sodini, 2014, Di Maggio et al., 2019, Haliassos
et al., 2017, 2020).
I investigate, in particular, if experience of higher house price growth makes
households more likely to purchase their first house. Recent research shows
that experience of high house price growth leads to higher expectations about
further price appreciations (Kuchler and Zafar, 2019). It is, therefore, natural
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to assume that, all else being equal, higher expectations about future increases
in house prices should make individuals more likely to buy a house for the first
time. My hypothesis is that Swedish residents who have experienced a larger
increase in local house price have a heightened propensity to purchase a first
house. Most closely related to this paper is Agarwal et al. (2016), who find that
house price growth has a positive effect on first home purchases in such a way
that households prepone their first home purchase if they live in a metropolitan
area with higher house price growth. This paper differs in that I study a housing
boom, with house price growth of around nine percent per year.2 Furthermore,
I control for a large set of household characteristics, including demographics,
financial assets, and liabilities. Thus, I can describe home buyers in great detail.
I seek to find out whether there are differential impacts of house price growth
across first-time home buyers and whether house price growth correlates with
house size conditional on home purchase.
Besides housing choice, house price beliefs can also influence mortgage choice.
Home buyers, for example, make smaller down payments and take on more
leverage if their friends have experienced lower recent house price growth (Bailey
et al., 2019). A high uncertainty about future house prices can increase mortgage
debt (Landvoigt, 2017). Given that a household has decided on the timing
of the home purchase, the paper considers several simultaneous decisions the
household has to make in tandem in order to realize the home purchase. The
most important aspects are, arguably, the house size, location, and financing of
the home purchase. Indeed, suboptimal mortgage choice is detrimental to future
consumption (Campbell, 2013, Campbell and Cocco, 2003, 2015). Homeowners
are more likely to choose a fixed interest rate and a longer fixation period if the
difference between the fixed rate and the variable rate is small (Badarinza et al.,
2018). I analyze how house price growth relates to mortgage leverage choice
(Bailey et al., 2019) and the extent to which home buyers fix the interest rate of
their mortgage loan.
The paper finds a dual effect of house prices. On the one hand, a higher price
level reduces the likelihood of buying a house. On the other hand, a higher price
growth makes first home purchases more likely. This finding is in line with my
hypothesis and the existing literature (Agarwal et al., 2016). Compared with the
mean annual growth observed in the data, the likelihood of buying a first house
increases by eleven percent. Furthermore, I find that the effect varies in the
cross-section of households. The effect of house price growth is particularly large
for households with more human capital, proxied for by education and income.
Households with more human capital can afford to buy in a boom because they
are less credit constrained and better at withstanding a housing bubble. I also
2 As a comparison, the average house price growth in Agarwal et al. (2016) is just below
three percent.
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check that the results are robust to, among other things, income expectations,
alternative housing prices, and household mobility.
House price growth is also related to households’ borrowing decisions. Households who have experienced higher house price growth tend to purchase more
expensive houses, make larger down payments, and take on more leverage. In
this way, first home purchases become more risky (in terms of housing assets)
for households who have experienced higher house price growth. The households
offset some of the risk by choosing to pay a fixed interest rate.
Mian and Sufi (2011) investigate the effect of increases in house prices on
household borrowing and the characteristics of homeowners who respond most
aggressively. They study the U.S. housing boom in the early 2000s. In contrast
to the U.S. housing market, which burst with the start of the subprime mortgage
crisis in 2007, the Swedish housing market has until this day not experienced a
substantial setback in the 21st century. Unlike Mian and Sufi (2011), who focus
on mortgage equity withdrawals of households who already own a house, I study
first-time home buyers. There are important differences between first-time and
second-time home buyers. A substantial share of home sales includes first-time
buyers and can, therefore, affect the demand for trade-up homes (Agarwal et
al., 2016). New home buyers do not have the same experience of purchasing a
house and negotiating a mortgage contract. Second-time homeowners have more
experience and are able to “climb the housing ladder,” that is, they are able to
upsize their home, especially if they have experienced large house price gains.
Studying first-time home buyers is important for several reasons, perhaps
especially in the context of a booming market. New homeowners who buy in the
boom period run the risk of making a large loss on their home purchase should
the housing market go bust. Given that sellers are loss-averse and take their
purchase price as a reference price (Genesove and Mayer, 2001), a substantial
decline in house prices may create a lock-in effect for new homeowners. If house
prices fall rapidly but revert slowly to the transaction price, homeowners might
be unwilling to sell their house at a too low price and, instead, choose to keep
on owning the house for a longer time than expected a priori (Qian, 2013).
This paper finds that older, poorer and less educated home buyers, on average,
fix their mortgage loan at longer maturities. Andersen et al. (2020) show that
homeowners with similar characteristics miss out on interest savings because
they are bad at responding to mortgage refinancing incentives. The combination
of expensive mortgage loans, long interest-rate-fixation periods, and inaction
can have severe financial implications. Inability to respond to changing market
conditions can prevent these households from making interest savings, resulting
in lower overall savings that will afflict their consumption and potential housing
career.
From a financial stability point of view it is troublesome if younger people
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with risky labor income and low net worth are those who react stronger to
large house price changes by buying more expensive houses and borrowing more.
Policy implications could include stricter borrowing requirements to mitigate the
risk of younger households and households with more risky labor income and
lower net worth to take on too much debt, if they extrapolate historical house
prices too optimistically.
The remaining part of the paper is outlined as follows. Section 3.2 describes
the data used in this paper. Section 3.3 investigates the housing tenure choice,
while Section 3.4 focuses on the mortgage choice. Finally, I conclude the paper
in Section 3.5.

3.2
3.2.1

Data and Methodology
Household Data

The data come from two main sources, both of which were made accessible by
the Central Bank of Sweden. The first source is the Swedish Income and Wealth
Registry provided by Statistics Sweden. The Swedish register-based data contain
a wide array of demographic and wealth information. The second source is one
of the largest Swedish banks, which provided monthly loan-level records on its
private customers who held any type of secured or unsecured debt over the
period April 2002 to the end of 2011. The bank operates in retail banking, with
branches all over Sweden. Its financial services include, for example, checking
and savings accounts, credit and debit cards, credit lines, and personal and
mortgage loans. For each type of debt, I observe the contractual terms, such
as outstanding and granted amount, origination date, interest rate, maturity,
amortization scheme, and collateral value.3
The bank records are processed into a single data set and subsequently
merged with the register-based data, resulting in a unique data set. Thus, in
addition to the information on liabilities, the data set includes demographic
variables, consisting of age, gender, marital status, nationality, education, and
the parish of residence. It also includes individual-specific information on labor
and disposable income, and employment status. A distinguishing feature of the
data is the highly detailed information on individuals’ wealth and debt. Real
estate and financial wealth are available by property, account or security, thus
providing the household’s entire balance sheet, except for private pension savings.
Statistics Sweden ceased to collect wealth data after 2007, when the Swedish
wealth tax was abolished, meaning that the wealth data are only available for
the period 1999 to 2007. I confine the analysis to the period 2003 to 2007, when
the wealth and bank data are of highest quality.
3 Collateral values of dwellings backing mortgage loans are only available from 2010 and
onwards.
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I distinguish between residential and non-residential real estate. The former
consists of primary and secondary residences, whereas the latter contains rental,
industrial, and agricultural properties. I let houses refer to single-family houses so
that multi-family houses, vacation houses and farmhouses are not considered to be
(primary) dwellings. Apartments are the second category of primary dwellings.
In Sweden, apartments are most commonly owned through a tenant-owner
association, which is a kind of cooperative housing association that owns one or
several properties.4 It is a legal entity used for joint ownership of such properties,
where each member holds a share in the association that is proportional to the
area of her apartment. Members cannot claim their stake in the association in
case they no longer want to be members of the association. Instead, they are
allowed to sell their share on their own or through a real estate agent.
I let risky mutual funds be funds other than Swedish money market funds.
Risky financial assets consist of directly held stocks and risky mutual funds.
Cash is defined as the sum of bank account balances and holdings of Swedish
money market funds. The risky share is the fraction of risky financial assets in
the portfolio of cash and risky financial assets. Financial wealth is the sum of
cash, risky financial assets, directly held fixed-income assets, derivatives, and
capital insurances, excluding defined-contribution retirement account balances.
Following Calvet et al. (2009a), I define a financial market participant as a
household whose financial wealth includes risky assets. All variables are observed
at the year end.
Statistics Sweden form households by linking individuals, identified through
a unique identification number. I obtain household variables by aggregating
individual variables. Non-financial variables are associated with the household
head, defined as the highest-earning adult, as they cannot be aggregated across
household members. The definitions of the household variables follow the related
literature (e.g., Bach et al., 2019, Betermier et al., 2017, Calvet et al., 2007,
2009a,b, Calvet and Sodini, 2014). For a list of the definitions of the household
variables, see Table 3.A.1.

3.2.2

House Price Data

National-level house prices do not capture important economic differences across
regions (Himmelberg et al., 2005, Saiz, 2010). Hence, I acquired local house price
data from Statistics Sweden and Valueguard. Statistics Sweden estimates the
average square-meter price of housing for each administrative region based on
data from the Real Estate Price Registry. The administrative divisions in Sweden
range from parishes through municipalities to counties. During the sample period,
there were 21 counties, 290 municipalities, and approximately 2200 parishes.
4 Condominiums

were introduced by Swedish law in 2009 but are still very rare.
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I let the average square-meter house price, denoted by Pr(t) , be an estimate
of the level of the average price of housing for each region r at time t. The house
price growth calculated over L ∈ N+ years is given by5
∆pr(t−1) = pr(t−1) − pr(t−L−1) ,

(3.1)

where pr(t−1) = log Pr(t−1) . I set L = 2 so that the definition of the house
price growth in Equation (3.1) is a measure of two-year changes in house prices
between t − 1 and t − 3.6 As a robustness check, I also consider different choices
of L, i.e., different lengths of the house price growth period. The house price level
and house price growth for each municipality in Sweden are shown in Figure
3.1. There is large spatio-temporal variation in both the price level and price
growth. The square-meter price is higher in larger cities, especially in the capital
region and in the southwestern part of Sweden. House price growth has been
particularly large on the west and south coast. The fact that some municipalities
experienced an annual growth rate of more than twelve percent shows that the
housing market was clearly in a boom. Northern Sweden is characterized by low
house prices and low house price growth.

3.2.3

Real Estate Appraisal

Valueguard is a private Swedish company. It uses a hedonic regression approach
based on data reported by real estate agents to construct a monthly house price
index.7 Every month it publishes the Nasdaq OMX Valueguard-KTH Housing
(HOX) Index, which measures the price trend of houses and apartments in
Sweden. I use the Valueguard house price index for real estate appraisal. The
index cannot be used as a measure of historical price changes in my econometric
analysis as it starts in January 2005.
For real estate appraisal, I use three data sources. First, for the years 2010
and 2011, the bank records contain collateral values. For loans that originated
prior to 2010 but were still outstanding in 2010 or later, there are collateral values
and valuation dates available. The valuation date does typically not coincide
with the date for which I observe household characteristics. To time-align the
5 This way of calculating house price growth differs slightly from Agarwal et al. (2016),
who use the average of yearly relative house prices changes.
6 There is evidence for formation of households’ expectations about future house prices
is based too little on the shorter (one-year) horizon and too much on the longer (five-year)
horizon (Armona et al., 2019). House price momentum is strong at the one-year horizon, while
mean-reversion can be observed on the five-year horizon (Case and Shiller, 1989, Glaeser
and Nathanson, 2017). A two-year horizon seems to be a fair compromise in this regard. For
comparison, Agarwal et al. (2016) use a three-year window as the base case and a two-year
window for robustness.
7 For single-family houses, Valueguard complements their model with data from the Real
Property Registry. See Song and Wilhelmsson (2010) and Wilhelmsson (2009) for further
details.
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Average Square−Meter House Price

Average House Price Growth Rate

> 20

> 12.5%

10−20

10−12.5%

7−10

7.5−10%

4−7

5.0−7.5%

<4

< 5.0%

Figure 3.1. Average house price level and house price growth. This
figure plots, on the left-hand side, the average square-meter house price,
denominated in thousand Swedish kronor, for each municipality on a map
of Sweden. On the right-hand side, the figure plots the yearly house price
growth rate, given by exp(∆pr(h,t−1) /2) − 1 = (Pr(h,t−1) /Pr(h,t−3) )1/2 − 1, for
t ∈ {2004, 2005, 2006, 2007}.
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collateral value with the observables, I rescale the collateral value by using the
Valueguard house price index. The majority of all mortgage debt holders in my
sample in the period 2004 to 2007 remain as mortgage customers also in 2010,8
implying that I am able to appraise the dwellings of most of the homeowners in
the bank sample based on the collateral values.
Second, tenant-owner associations are legally obliged to report transactions
of apartment units to the Swedish Tax Agency. These transaction records
supplement the Income and Wealth Registry. They include transaction date and
transaction price.
Third, Statistics Sweden estimates market values of dwellings based on taxassessed values and transactions. The estimates are done separately for houses
and apartments within a region. House and apartment appraisals differ in that
only single-family houses are subject to tax assessment. The measurement error
in single-family house values is, therefore, probably very small and unsystematic.
Statistics Sweden estimates the average house price based on the tax-assessed
house values. As a result, the average house price also contains very small
measurement error, and house price series produced by Statistics Sweden are of
high quality (Englund et al., 1998).
Apartment appraisals do not take into account features such as size and
intra-building location of the apartment, as well as common space. As a result,
apartment appraisals are prone to larger measurement errors. To address this
issue I use the following steps to adjust appraisals where I make use of the
bank-specific collateral values. First, for each parish, the house price data are
sorted by the Statistics Sweden estimates and grouped into five bins.9 Second, for
each bin, I calculate the mean difference between the Statistics Sweden estimate
and the (discounted) collateral value. Third, properties for which the collateral
value is not known are matched to one of the five bins. Finally, a Statistics
Sweden estimate is adjusted by adding the calculated difference based on the
bin matched to that property. This procedure is implemented for houses and
apartments separately.
Based on the four types of real estate appraisals, I create one variable for
the house value and one variable for the apartment value based on the following
order: (i) the (discounted) collateral value stated in the bank records, (ii) the
transaction value reported by a tenant-owner association, (iii) the value adjusted
by the appraisal methodology described in the previous paragraph, and (iv) the
value estimated by Statistics Sweden. If the collateral value is not available, I
8 For owners of single-family houses, the 2010 collateral value is available for 78 (48) percent
of the debt holders in 2007 (2004). The corresponding numbers for cooperative apartments are
67 and 32 percent.
9 In order to obtain meaningful estimates, each bin is required to have at least thirty
observations. If this requirement is not fulfilled, I expand the region to the municipality or
possibly county level.
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turn to the next item on the list until a value is available. Transaction values
reported by tenant-owner associations only pertain to apartments. In this way,
house and apartments values are based on different sources.

3.2.4

The Decision to Rent or Buy a House

The Swedish data do not provide purchase dates; instead, I take the house value
observed at the year end as an indicator for homeownership. A household is
defined as a homeowner if it has a positive house value, otherwise it is defined as
a renter. Renters have a house value equal to zero. The dummy variable ownh,t
is equal to one if household h is a homeowner at time t, and zero otherwise.
Given that a household is a renter, I define the own-vs-rent decision as the
dummy variable that is equal to one if the household becomes a homeowner in
the subsequent period, and zero otherwise. A household is said to be a home
buyer if the dummy variable is equal to one. Formally, household h’s decision of
buying a house at time t ∈ {2004, 2005, 2006, 2007} is described by
P (buyh,t = 1 |{pr(h,t−l) }L+1
l=1 , Xh,t−1 )
= P (ownh,t = 1 | ownh,t−1 = 0, {pr(h,t−l) }L+1
l=1 , Xh,t−1 )

(3.2)

= Φ(α0,t + β∆pr(h,t−1) + γpr(h,t−1) + δXh,t−1 ),
where pr(h,t−1) denotes the log house price at time t − 1 of region r = r(h, t − 1)
in which the household resides at t − 1, L = 2, Xh,t−1 is a vector of household
characteristics, α0,t is a time-dependent constant, β and γ are constants, δ is
a vector of coefficients, and Φ is the cumulative distribution function of the
standard normal distribution. To keep it simple, the definition of a home buyer
does not account for the timing of mobility and assumes that the own-versus-rent
decision is independent across time.10 . Specification (3.2) is based on previous
studies (e.g., Agarwal et al., 2016, Bailey et al., 2018, Davidoff, 2006, Haurin,
1991, Jansson, 2017, Sinai and Souleles, 2005, Turner, 2003).
In order to fix ideas, I follow the thought experiment of Agarwal et al.
(2016). Given that owner-occupied housing provides housing services and an
investment opportunity and households maximize their utility, households will
prefer to live in owner-occupied housing at an early stage of the life cycle (Cocco,
2005). However, younger households face liquidity constraints and households
are concerned about when “it is a good time to buy” a house (Piazzesi and
Schneider, 2009), so they form their house price expectations on past experience
of house price growth (Kuchler and Zafar, 2019). Since house prices exhibit strong
momentum at the short horizon (Case and Shiller, 1989, Glaeser and Nathanson,
10 The existing literature does not define home purchases based on mobility (e.g., Jansson,
2017, Vestman, 2019). While Statistics Sweden provides a moved variable, the timing of mobility
can be delayed for various reasons.
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2017), recent house price trends can serve as a buy signal. A higher probability
of purchasing a first house can, therefore, be due to either lower borrowing
constraints or higher future house price expectations. If, ceteris paribus, higher
expectations make households more likely to become homeowners, I expect
households who have experienced larger local house price appreciations to be
more likely to buy a house. For this reason, I expect β to be positive. If house
prices are high, it is likely harder and less attractive to become homeowner. As a
consequence, I expect γ to be negative. A positive β suggests future house price
expectations drive first home purchases, while a negative γ suggests illiquidity
constrains first home purchases. Berger et al. (2020) show that credit aimed
at distressed families stimulates homeownership. If the expectations hypothesis
and the liquidity constraint hypothesis hold simultaneously, the effects of house
price growth and house price level may offset each other through these two
channels. Agarwal et al. (2016) show that the expectations hypothesis dominates
the liquidity constraint hypothesis.
I focus on first home purchases. In the first year of my sample, that is in 2003,
all households are, therefore, renters, while for the subsequent four years there
will be a mix of households who either buy a house or keep on renting. Once a
household purchases a house or an apartment, I no longer keep the household
in the sample for subsequent periods.11 In addition, I drop observations for
which the age of the household head is below 18, the household disposable
income is below 10,000 SEK,12 the household head is a student or farmer, the
household becomes homeowner more than once, or the household acquires both a
house and an apartment simultaneously.13 I also impose that a household has to
consists of the same adults at both t and t − 1, implying that single households
cannot become couples, and vice versa. The requirement of a stable household
structure excludes households who change marital status and permits cleaner
inference. The sample selection criteria result in an unbalanced panel that consists
of 1,375,080 Swedish households who span 4,007,117 observations. I take the
natural logarithm of wealth, debt, and income variables, and winsorize them by
year at the bottom and top percentiles. Coefficient are estimated by maximizing
the likelihood function, and standard errors are based on a computation of the
information matrix and clustered at the household level. The data are observed
at an annual frequency, implying model estimates are based on yearly data.
11 I treat all observations as independent so that past decisions do not flow into subsequent
periods. This means that, for example, households who buy a home in their second year are
treated in the same way as those who buy a home in their fourth year. This causes attrition
from the sample. I address this issue in a robustness check by specifically confining the sample
to young household.
12 For comparison, the Swedish krona traded at 0.1259 U.S. dollars on December 30, 2005.
13 The decision of simultaneously buying a house and an apartment is outside the scope of
this paper. By dropping households who acquire both a house and an apartment I avoid to
incorrectly classify inheritance as a purchase.
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In a model that describes the decision to purchase a house, contemporaneous
house prices are obviously endogenous. The paper addresses the endogeneity
problem in several ways. I use historical house prices rather than contemporaneous
ones. Specifically, the decision to buy is taken over the period t − 1 to t, while
historical house price growth is measured for the period t − 3 to t − 1. Excluding
prices at time t from Equation (3.2) avoids the possibility of reverse causality
(Agarwal et al., 2016). One advantage of the data set is that I can observe
both the change in and level of local house prices, so I do not have to include
region-fixed effects to account for the local price level. In addition, I can also
control for a large set of rich household characteristics.
Following the nomenclature of Bordalo et al. (2019), I refer to the region
in which a household resides at t − 1 as the origin, and the region in which
the household resides at t as the destination. If the household does not move
between t − 1 and t, the destination coincides with the origin. House prices are
measured for the municipality of origin unless otherwise stated. Although the
majority of home buyers purchase a house in the municipality of origin, I also
check whether the results are robust to purchases outside the municipality of
origin, among other things.
The estimation can still suffer from an errors-in-variables problem.14 However,
it is unlikely that households are able to consistently produce more precise
estimates of the average house price than Statistics Sweden. It is also unlikely
that a household has more precise estimates of house prices than all other
households. Thus, households will most likely use Statistics Sweden’s estimates
as a proxy for the true unobserved (average) house price. There can still be
unobserved heterogeneity, but house price growth can largely be seen as exogenous
for each household.

3.2.5

Borrowing Decisions

House Size. For first-time home buyers, purchasing a more expensive house and
taking on more mortgage debt typically result in a substantial exposure to both
housing risk and interest-rate risk. The value of the house purchased is a measure
of housing risk. Given that household h decides to buy a house in Equation (3.2),
14 If

the house price variable is the only variable that is measured with error, the estimated
coefficient of the variable will be inconsistent and biased towards zero (attenuation bias),
whereas the other coefficients will all biased as well, although in unknown directions (Greene,
2018). If the house price variable contains measurement error, it is reasonable to believe
that also the house price change variable is measured with error, which makes inference very
difficult. A solution to the measurement error problem is to use instrumental variables (IVs).
One possibility would be to follow Agarwal et al. (2016) and Saiz (2010) and instrument
local house prices with national house prices interacted with local house supply elasticity.
Unfortunately, I have not been able to carry out any IV estimation as I have not been able to
obtain data on house supply elasticity for Swedish municipalities.
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I let the value of the house be described by
log valueh,t = a0 + a0,t + a1 ∆pr(h,t−1) + a2 pr(h,t−1) + a3 Xh,t−1 + εa,h,t , (3.3)
where a0 , a0,t , a1 , and a2 , are coefficients, a3 is a vector of coefficients, and εa,h,t
is a residual. I estimate the regression (3.3) by ordinary least squares (OLS)
and cluster robust standard errors by household. The regression relates the size
of the house to the change of and level in house prices, as well as household
characteristics. In this way, I examine whether extrapolative expectations cause
households to demand more expensive houses (cf. Agarwal et al., 2016). The
house value has also been analyzed in a similar fashion in prior studies (e.g.,
Bailey et al., 2018, Davidoff, 2006, Haurin, 1991, Jansson, 2017, Turner, 2003).
Like Turner (2003), I study the house value because the data provide neither
value per unit nor quantity.
Leverage. The leverage gained through a collateralized mortgage loan facilitates the possibility to become homeowner and buy a more expensive house,
but it puts constraints on household consumption and saving. Besides the house
value, I relate the mortgage leverage choice to local house prices and household
characteristics in the event of a home purchase. This lets me examine whether
lower lending standards are a confounding factor of extrapolative expectations
(cf. Agarwal et al., 2016). Specifically, I let the loan-to-value (LTV) ratio, defined
as the mortgage debt divided by the house value, be a measure of household
leverage associated with the home purchase that takes the form
LTVh,t = b0 + b0,t + b1 ∆pr(h,t−1) + b2 pr(h,t−1) + b3 Xh,t−1 + εb,h,t .

(3.4)

The LTV ratio is a widely-used measure of household indebtedness in terms
of housing assets and mortgage debt (e.g., Agarwal et al., 2016, Bailey et al.,
2019).15 Since housing is generally the single largest item on the household
balance sheet, the LTV ratio is a good approximation of the overall leverage of
a household (e.g., Guiso and Sodini, 2013).
Interest-Rate Fixation. Interest-rate risk feeds into the first home purchase
through the choice of the mortgage contract. In Sweden, a mortgage loan is
issued as either an adjustable-rate mortgage (ARM) or a fixed-rate mortgage
(FRM) contract, or a combination of both. Use of variable-rate loans is more
common in countries with a macroeconomic history of volatile inflation. Inflation
uncertainty makes nominal fixed-rate loans with prepayment options risky for
lenders and thus expensive for borrowers (Campbell, 2013). A fixed-rate mortgage
is characterized by the amount of the loan, fixation period, interest rate, amount
15 Besdies the LTV ratio, the loan-to-income (LTI) and debt-service-to-income (DSTI) ratios
are commonly used measures of household indebtedness (e.g., Grodecka, 2019). Instead of
relating to the collateral, the LTI and DSTI ratios relate mortgage debt and monthly debt
repayment to household income, providing crude measures of a household’s ability to pay off
its mortgage debt.
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of repayment, and compounding frequency. The fixation period is the initial
length of the period for which the interest rate is fixed. This should not be
confused with the maturity of the loan. The variable rate is normally adjusted
every third month, implying that a variable-rate loan has a fixation period of
three months.16 The fixation period of a fixed-rate loan normally ranges from
one to ten years, while the maturity of a mortgage loan lies between thirty
and fifty years (Riksbank, 2014). In the sample, the most common fixation
period is five years. A fixation period of one, two, three, or four years is also
common.17 Households, thus, need to extended their fixed-rate mortgage loan
when it expires, or convert it to a variable-rate loan. A household must not only
consider current and future interest rates when choosing between a fixed and a
variable interest rate. It must also consider the interest-rate differential, which is
a compensation to the mortgage lender in case the borrower chooses to redeem
her fixed-rate loan before the expiry of the fixation period.
I refer to the fraction of mortgage debt that is written on fixed-rate loans as
the fixed-rate share. A household whose fixed-rate share is equal to one has its
mortgage debt based solely on fixed-rate loans, while a fixed-rate share that is
equal to zero corresponds to a mortgage debt based solely on a variable-rate loan.
The fixed-rate share is a crude measure of a household’s exposure to interest-rate
risk. In general, the longer the fixation period, the lower the (instantaneous)
interest-rate risk. Households who are pledged to only pay a variable rate have
the largest exposure to interest-rate risk. The regression of the fixed-rate share,
fixedh,t = c0 + c0,t + c1 ∆pr(h,t−1) + c2 pr(h,t−1) + c3 Xh,t−1 + εc,h,t ,

(3.5)

will give insight into whether house prices and certain household characteristics
are associated with higher exposure to interest-rate risk. The fixed-rate share has
been studied in previous research. Badarinza et al. (2018), for example, study
the relation between the fixed-rate share and the spread between the fixed rate
and the variable rate.

3.2.6

Descriptive Statistics

Table 3.1 provides summary statistics on the Swedish renters and first-time
home buyers. The average renter in the sample is 47 years old and single. In
fact, three out of four renters are single households. Half of the renters live in
urban areas, whereas roughly one in four renters has a child. Among the renters,
16 Since fixed and variable rates are the two most common types used in the Swedish
mortgage market, this paper uses adjustable rate and variable rate interchangeably.
17 Panel D of Figure 3.A.1 in the Appendix shows the distribution of the fixation period of
fixed-rate loans for households who buy a house that is financed with fixed-rate loans only.
Mortgage loans with a fixation period of one, two, three, four, or five years make up the
majority of FRM loans. Many households, however, choose their mortgage to constitute a mix
of FRM loans. The longest fixation period observed in the data is eight years.
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there are approximately as many male as female household heads. Almost half
of the household heads have a high school degree, while only one in four has a
post-high school degree. Around 44% of the renters participate in the financial
market.
In the sample, 117,322 (or approximately one in twelve) renters buy a house.
The majority of the home buyers stay within the municipality as only seventeen
percent move to a different municipality when they buy a house. Almost three
percent of the own-versus-rent decisions result in a purchase of a house. Agarwal
et al. (2016) and Berger et al. (2020) report a similar hazard rate. In my sample,
purchases of an apartment is slightly more usual than purchases of a house.
The average first-time home buyer contrasts the average renter in many ways.
Two in three home buyers participate in the financial market. The household
head of home buyers is typically a male. In contrast to the average renter, the
average home buyer is much younger, is more likely to have children, has higher
education, and lives in a rural area. Figure 3.2 illustrates the fraction of renters
on a map of Sweden for the municipality of origin. The sample of renters span
all of Sweden, even if they are concentrated in big cities. The figure also shows
the municipalities in which households buy a house, confirming the picture that
home buyers tend to stay in the municipality of origin.

Observed at t

Observed at t − 1

4,007,117

Homebuyer
0.029
0
Moved to a different parish
Moved to a different municipality
Moved to a different county
Residential real estate wealth
0
0
Non-residential real estate wealth 0.82
0
Financial wealth
160.5
43.1
Total debt
94.3
7.18
Net worth
69.3
17.5
Financial market participant
0.44
0
Disposable income
201.8
172.6
Age
49.3
47
Male
0.53
1
Single
0.75
1
Children
0.27
0
High school education
0.46
0
Post-high school education
0.26
0
Urban resident
0.46
0
House price change in origin
0.086
0.093
House price in origin
14.0
13.5
House price change in destination
House price in destination
Loan-To-Value ratio
Loan-To-Income ratio

Observations

Observed at t − 1

Observed at t

Buying a House

Conditional on

3,741,562

0.084
0
0.038
0
0.017
0
0
0
0
7.59
1.09
0
323.2
168.7
44.2
226.2
100.6
7.73
390.7
79.3
17.3
0.50
0.42
0
112.3
205.7
177.3
18.5
50.9
49
0.50
0.52
1
0.43
0.76
1
0.44
0.26
0
0.50
0.46
0
0.44
0.25
0
0.50
0.47
0
0.039
0.097
0.10
6.98
15.6
14.9

0.17

117,322

0.28
0.19
0.13
0
0
0
9.94
7.75
0
344.4
207.5
73.5
253.2
352.3
99.2
424.5 −124.8 −26.7
0.49
0.68
1
114.8
289.8
268.8
18.6
39.5
36
0.50
0.67
1
0.43
0.50
1
0.44
0.50
1
0.50
0.51
1
0.43
0.37
0
0.50
0.33
0
0.035
0.088
0.095
7.94
11.7
10.6
0.087
0.093
11.2
10.1

117,322

1
1
0.36
0
0.17
0
0.044
0
0
1,262.0 1,209.7
22.7
2.68
0
352.6
201.2
78.8
510.7
991.1
871
587.3
523.6
354.3
0.47
0.67
1
134.3
313.4
291.8
12.5
40.5
37
0.47
0.67
1
0.50
0.50
1
0.50
0.52
1
0.50
0.51
1
0.48
0.37
0
0.47
0.30
0
0.039
0.097
0.10
6.14
13.0
11.7
0.039
0.096
0.100
5.90
12.3
11.1
0.75
0.78
3.69
3.16

0
0.48
0.37
0.20
584.1
15.4
346.9
665.7
716.2
0.47
143.2
12.5
0.47
0.50
0.50
0.50
0.48
0.46
0.035
6.90
0.036
6.61
0.25
2.50

Mean Median Std. Dev. Mean Median Std. Dev. Mean Median Std. Dev. Mean Median Std. Dev.

Remaining Renter

Unconditional

Table 3.1
Summary Statistics on Swedish Renters
This table reports summary statistics on Swedish renters. It reports mean, median and standard deviation for socioeconomic
characteristics. The unconditional sample consists of all renters, while the conditional sample consists of renters who either
remain renters or buy a house. Wealth, debt, income and house prices are denominated in thousand Swedish kronor. House price
change is given by exp(∆pr(h,t−1) /2) − 1 = (Pr(h,t−1) /Pr(h,t−3) )1/2 − 1 such that it represents yearly house price growth rate.
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The average age of the household head is 37 years at the time of purchase.18
The difference in average age between renters and new home buyers is twelve
years. Figure 3.3 shows the age distributions of renters and home buyers. The
two distributions differ substantially. The distribution of renters peaks around
the age of 30 and decreases gradually over the life cycle. For home buyers, the
peak occurs around the age of 35 and declines more rapidly. The figure reveals
that the majority of home buyers are relatively young.
Table 3.1 reports that the mean LTV ratio at purchase is 0.75, which is in
line with the Swedish Financial Supervisory Authority and the Central Bank of
Sweden (Finansinspektionen, 2010, Riksbank, 2014).19 Panel B of Figure 3.A.1
in the Appendix depicts the distribution of the LTV ratio at purchase. The shape
of the LTV ratio at purchase is similar to prior studies (e.g., Laufer, 2018).20
The vast majority of LTV ratios are clearly less than one.21 Many LTV ratios
range from 0.7 to 0.9, with a median of 0.78, indicating that many home buyers
take a relatively high level of leverage in housing assets.22

3.3

Housing Choice

In this section, I turn to multivariate analysis to examine how house price growth
affects the housing tenure choice. I also describe the characteristics of first-time
home buyers and check the robustness of the results by considering alternative
hypotheses.

3.3.1

Tenure Choice

For the multivariate analysis, the housing tenure choice in Equation (3.2) is set
to one only for households who purchase a house. I abstract from households
who buy an apartment, so the outcome variable will take the value of zero
18 The age at first home purchase is similar to that based on the Federal Reserve Bank of
New York’s Consumer Credit Panel (Agarwal et al., 2016) and U.S. administrative tax records
(Berger et al., 2020).
19 The figures reported by the Swedish Financial Supervisory Authority and the Central
Bank of Sweden are based on the largest banks in Sweden, whereas my sample is based only
on one Swedish bank.
20 As shown in Panel A of Figure 3.A.1 in the Appendix, there is also large variation in the
house value at purchase.
21 While it is uncommon for mortgages to be “under water” at origination, it can happen
for several reasons. The methodology used to appraise houses is only an approximation, which
can cause some houses to be undervalued. The value of the mortgage loan is based on bank
records, which provide a classification of loans, including mortgage loans. Some mortgage loans
could be misclassified or scattered across several loan products. In this way, the mortgage loans
reported by the bank may underestimate the actual size of the mortgage loan. Furthermore,
transaction price may overshoot the actual collateral value as it reflects not only the value of
the house but also the bargaining process (Bian et al., 2018).
22 For comparison, the Swedish Financial Supervisory Authority introduced an LTV limit of
0.85 in 2010.
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Allocation of Renters

Allocation of Home Buyers

> 1.0%

> 1.0%

0.2−1.0%

0.5−1.0%

0.1−0.2%

0.2−0.5%

0.05−0.1%

0.1−0.2%

< 0.05%

< 0.1%

Figure 3.2. Allocation of renters and home buyers. This figure plots, on
the left-hand side, the fraction of renters, based on the first time the renters show
up in the data, for each municipality on a map of Sweden. On the right-hand
side, the figure plots the fraction of households who buy a house, based on the
region in which they buy the house. The figures are based on data for the period
2004 to 2007.
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Figure 3.3. Age distribution of renters and home buyers. This figure
plots the age distribution of households who rent in the first period and in the
second period either remain renting or buy a house.

irrespective if they stay in rental dwelling or buy an apartment. I put emphasize
on households who purchase a house, because (single-family) houses are the
most common type of housing in Sweden. According to Statistics Sweden, for
the period 2012 to 2018, more than 70% of the owner-occupied housing market
consisted of houses. Not to mention, the data quality is better for houses than
apartments. Because (cooperative) apartment values are prone to measurement
errors, I study apartments separately.
Table 3.2 reports the estimated probit model of the own-versus-rent decision.
The first column of Table 3.2 includes only the change in log house prices. The
estimated coefficient of the log house price change variable is positive and highly
significant, implying that higher local house price growth makes renters more
likely to purchase a house. In the second column of Table 3.2, I add the house price
level.23 In contrast to Agarwal et al. (2016), I need not to include region-fixed
effects to control for the house price level as I observe local house prices. While
23 The house price level can be a confounding factor as it is likely positively correlated
with the house price growth. In order to check the robustness of the second specification, I
consider two cases. First, I estimate the second, third, and fourth specifications of Table 3.2,
excluding the log house price variable. The estimates of β are positive and significant in all
cases. Then, I consider the same set of specifications, but this time I exclude the log house price
change variable while keeping the log house price variable. The estimates of γ are negative and
significant in all cases.
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the estimated coefficient of the log house price is negative and highly significant,
the marginal effect and significance of the house price change doubles in absolute
terms compared with the first specification. This suggest that house prices have a
two-faceted mechanism on the own-versus-rent decision. On the one hand, higher
local house price growth has a positive effect on the buy decision, as is implied
by the positive estimate of β. On the other hand, higher local house prices make
households less likely to purchase a house, corroborating my hypothesis of a
negative γ. Including year-fixed effects in the third specification does not alter
the estimated marginal effects notably. In the fourth specification, referred to as
the baseline model, I include a rich array of household characteristics. Compared
with the first specification, the household characteristics attenuate the effect of
the house price change only slightly. Both the change in and the level of local
house prices are highly significant in the fourth specification. With a pseudo R2
of 0.17, the model does a relatively good job at explaining the own-versus-rent
decision. The results are statistically significant at the one-percent significance
level.
The effect of house price growth is also economically significant. Given the
average annual growth rate observed in the data, which is 0.086, households
are, ceteris paribus, 0.32 percentage points more likely to buy a house.24 This
translates into an eleven percent higher probability of buying a house, compared
with the 2.9-percent unconditional probability of buying a house in any year. It
is worth stressing that a growth rate of about nine percent is characteristic for a
booming market, like the one studied in this paper, but does not sustain in the
long run. For comparison, the mean (non-seasonally-adjusted) Swedish inflation
rate based on the consumer price index was 1.5 percent over the period 2000 to
2008, implying that real price growth was substantial.
The baseline model also provides characteristics of first-time home buyers.
Wealthier households are more likely to buy a house. Obviously, higher wealth
makes it easier to pass the credit approval process and afford the down payment,
which can be a relatively high threshold for entering the housing market. Higher
education, which is a good proxy for human capital (e.g., Guiso and Sodini, 2013),
and higher earnings have a positive relation with homeownership (cf. Attanasio
et al., 2012). Households with higher current and future income are more likely to
be able to pay off mortgage debt. These households are more likely to be offered
a mortgage loan as they have higher creditworthiness in the eyes of mortgage
lenders.25 Lagged debt and the indicator for financial market participation are
24 The annual growth rate is based on pooled household-year observations such that the
calculation becomes 0.0192 × 2 × log(1 + 0.086) = 0.00317. For comparison, the annual growth
rate based on unique municipality-year observations is 0.076.
25 In Sweden, banks calculate a household’s borrowing limit based on its discretionary
income, accounting for net income, transfers, living expenses, and installments (e.g., Grodecka,
2019, Riksbank, 2014).
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positively associated with the buy decision. This seems reasonable, because a
sound credit record can be favorable in mortgage negotiations. A history that
displays good management of consumer credits can provide a higher credit score,
as is the case of, for instance, FICO scores in the U.S. In this way, higher debt
can be a proxy for higher creditworthiness. Not to mention, indebted households
can be more willing to take risk, including housing risk.
I also find that younger households are more likely to buy a house. Given
that a household is renting, the likelihood of buying a house diminishes over
the life cycle. Couples and households with children are more likely to become
homeowners. Households consisting of two adults are, naturally, more likely
to have higher creditworthiness as they generally earn more than single-adult
households. The size of the household, including adults and children, is also a
natural reason for buying a house (e.g., Fisher and Gervais, 2011), as housing
needs become larger as the household grows in size. Finally, I observe that rural
residents are more likely to purchase a house, probably because supply of houses
are larger in rural areas than in urban areas, and most mobility occurs within
the parish. Previous research has documented similar characteristics of first-time
home buyers (Davidoff, 2006, Rosen, 1979, Turner, 2003).

3.3.2

Home Buyer Heterogeneity

Education. In order to investigate whether there is a differential effect of house
price growth in cross-section of households, I split the sample based on renters
who have either (i) no high school degree, (ii) a high school degree, or (iii) a
post-high school degree. Table 3.3 reports marginal effects for each of the three
groups. The effect of local house price changes is largest for households with
a post-high school degree, smallest for those with no high school degree, and
increases monotonically in educational attainment. Given the evidence elicited by
the baseline model, this suggests that, although households with higher education
are more likely to become homeowners, they respond stronger to both the house
price growth and house price level. The results are significant at the one-percent
level. The model does a better job at describing home purchases of households
with higher education than those with lower education. One explanation behind
this can be that households with higher education are more frequently observed
as home buyers and that there are more unobserved factors that explain home
purchases of lower-educated households.
Households with higher education can expect to earn more over the life cycle,
as they have more human capital, while the human capital of households with
lower education is flatter and depreciates slower (cf. Guiso and Sodini, 2013).
For households with lower education it can, therefore, be rational to speculate
less on the housing market, implying that the decision of buying a house should
be less sensitive to local house price growth.
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Table 3.2
Decision of Buying a House
This table reports estimated marginal effects of the probit model of the decision of buying a house. The first column includes only the change in local
house prices, while the second column adds the level of local house prices.
The third column also includes time-fixed effects. In addition, the fourth column includes household characteristics. Marginal effects are evaluated at the
sample averages of the regressors, standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
(1)
Log house price change

0.0203∗∗∗
(17.02)

Log house price

(2)

(3)

(4)

0.0483∗∗∗
(41.57)

0.0454∗∗∗
(36.72)

0.0192∗∗∗
(23.69)

−0.0160∗∗∗
(−117.91)

−0.0162∗∗∗
(−118.68)

−0.0130∗∗∗
(−83.46)
0.00200∗∗∗
(44.02)

Log financial wealth

0.00296∗∗∗
(117.23)

Log non-residential
real estate wealth
Fin. market participant

0.00648∗∗∗
(47.57)

Log total debt

0.00121∗∗∗
(89.20)

Log income

0.0114∗∗∗
(67.47)

Age: 30-39

−0.00214∗∗∗
(−15.41)

Age: 40-49

−0.0108∗∗∗
(−97.32)

Age: 50-64

−0.0165∗∗∗
(−147.89)

Age: 65+

−0.0197∗∗∗
(−162.22)
0.00209∗∗∗
(18.05)

Male

−0.00466∗∗∗
(−26.80)

Single

0.000799∗∗∗
(5.61)

Children
High school education

0.00389∗∗∗
(24.18)

Post-high school edu.

0.00772∗∗∗
(36.65)
−0.000551∗∗∗
(−3.11)

Urban resident
Observations
Pseudo R2
Year-fixed effects

4,007,117
0.000281
N

4,007,117
0.0121
N

4,007,117
0.0123
Y

4,007,117
0.165
Y
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Table 3.3
Buy Decision by Educational Attainment
This table reports estimated marginal effects of the probit model of the
decision of buying a house. The columns are sorted by educational attainment so that they include households who have either (1) no high school
degree, (2) a high school degree, or (3) a post-high school degree. The estimated models include the change in and level of house prices, time-fixed
effects, and household characteristics. Marginal effects are evaluated at the
sample averages of the regressors, standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
No High School Degree High School Degree Post-High School Degree
(1)
(2)
(3)
0.00820∗∗∗
(8.12)

0.0215∗∗∗
(16.08)

0.0332∗∗∗
(15.50)

Log house price

−0.00585∗∗∗
(−31.56)

−0.0151∗∗∗
(−60.07)

−0.0205∗∗∗
(−47.68)

Observations
Pseudo R2
Year-fixed effects
Household characteristics

1,107,399
0.142
Y
Y

1,855,184
0.148
Y
Y

1,044,534
0.162
Y
Y

Log house price change

Income. In the first two columns of Table 3.4, I estimate the baseline model
for subsamples divided by the median income at t − 1. Higher-earning households
are more likely to buy a house when local house price growth is high but less likely
to buy when local house price level is high. The baseline model achieves a much
higher pseudo R2 for higher-earning than lower-earning households. Similar to
education, one explanation can be that, for higher-earning households, there are
more observation where the outcome variable is equal to one, as higher-earning
households are more likely to purchase a house.
Income expectations could be a confounding variable, as higher house price
growth can be due to higher expected income. In the last two columns of Table
3.4, I split the sample by the median of the average future income earned between
t + 1 and t + 3. The results based on future income look very similar to those
based on past income. This is not surprising as income is highly persistent in
general. The results are significant at the one-percent level and robust to income
expectations.

3.3.3

Robustness Checks

In order to rule out alternative explanations for my findings, I consider several
robustness checks. One of my main concerns is that the results are driven by
older households, for whom house price growth may be less of a concern. Below I
address this and several other issues. Tables that support the robustness checks
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Table 3.4
Buy Decision by Past and Future Income
This table reports estimated marginal effects of the probit model of the decision
of buying a house. In the first and second columns, I split the sample by
median income observed at t − 1, while in the third and fourth columns, I
divide the sample by the median average income over the period t + 1 to
t + 3. The estimated models include the change in and level of house prices,
time-fixed effects, and household characteristics. Marginal effects are evaluated
at the sample averages of the regressors, standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
Past Income

Future Income

Below
Median
(1)

Above
Median
(2)

0.00889∗∗∗
(10.44)

0.0362∗∗∗
(21.19)

0.00582∗∗∗
(7.81)

0.0398∗∗∗
(22.20)

Log house price

−0.00691∗∗∗
(−46.04)

−0.0234∗∗∗
(−69.93)

−0.00501∗∗∗
(−36.93)

−0.0263∗∗∗
(−75.97)

Observations
Pseudo R2
Year-fixed effects
Household characteristics

2,003,553
0.0961
Y
Y

2,003,564
0.145
Y
Y

1,931,352
0.0931
Y
Y

2,075,765
0.132
Y
Y

Log house price change

Below
Median
(3)

Above
Median
(4)

are delegated to the Appendix.
Age. Figure 3.3 depicts that a high proportion of renters is older, particularly
in relation to the households who become homeowners. A major concern is that
older households are not potential (first-time) home buyers. The decision to buy
a house is more relevant to younger households, while unobserved heterogeneity
is larger for older households, who may, for example, have chosen to rent their
entire lifetime, or they may have sold their house and moved to a rental dwelling.
By confining the sample to include only young households, such as those in the
18-29 age group, the sample is more likely to contain a larger number of potential
first-time home buyers. Attrition is arguably a smaller issue for this age group.
The age of a major share of the home buyers ranges from 30 to 39. Table
3.A.2 compares this age group to other age groups. The results show that house
price growth affects households in the 30-39 age group the most. The effect of
the price level is also largely negative for this age group. Only for the 18-29 age
group has the house price level a slightly larger effect. For households older than
40, the effect of house prices is much smaller and decreases gradually in age. The
pseudo R2 is largest for the 30-39 age group, possibly because this age group
contains a larger number of households who buy a house, thus facilitating the
model to explain the variation in the data. In Sweden, younger households have
experienced the highest house price expectations (Hjalmarsson and Österholm,
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2019). It, therefore, makes sense that younger households are more likely to buy
a house as well as react stronger to house price growth. Based on this evidence,
I rule out older renters as the main driver of my results.
Length of House Price Growth Period. In Table 3.A.3, I vary the length of the
house price growth period from one year to five years. The second specification
of Table 3.A.3 corresponds to the baseline model. The effect is lower for one-year
house price changes. More importantly, the marginal effect of house price changes
is very similar for periods of two years or more. The pseudo R2 is more or less
constant across the specifications. This suggests that the results are not prone
to the length of the growth period.
Timing of Home Purchase. The baseline model includes year-fixed effects
to capture transient shocks to the housing market and credit supply. These
shocks can, for example, be finalization of large housing projects, lax lending
standards or underwriting practices (Keys et al., 2010, Mian and Sufi, 2009,
2017), or push of aggressive lending products (Bian et al., 2018). In Table 3.A.4,
I estimate cross-sectional probit models for each year, ranging from 2004 to 2007.
The number of observations for each year is approximately the same. The effect
of the house price level and change is stable across time, especially the effect
of the house price level. The effect of house price changes is smaller for 2007,
yet positive and significant. Hence, I rule out certain years as the driver of the
results.
Destination Municipality. A household who considers to buy a house may
consider moving to a different municipality and, therefore, be more sensitive
to prices in the destination municipality rather than the municipality of origin.
Table 3.1 shows that the average square-meter price is lower in the destination
municipality than the origin municipality. It also shows that the house price
growth is slightly lower in the destination municipality. This suggests that
households buy a house in a municipality where houses are cheaper and the
price growth has been weaker. Lower house prices make it easier for households
to afford the down payment or take on less leverage, but it also means that
they can buy a larger house. The average house size is 109 square meters, given
that houses are worth, on average, approximately 1.2 million Swedish kronor
(cf. Table 3.1). Had the household decided to buy a house in the municipality
of origin for the same amount of money, the house would be almost six square
meters smaller.
In the first column of Table 3.A.5, I substitute the house price in the origin
with the house price in the destination. Compared with the baseline, there is a
heightened effect of both the price level and price change in the destination.
Alternative Measures of Housing Prices. While the main results hold for
municipality-level house prices in the origin and destination, there could be
other measures of housing prices that households are more concerned about. I

3.3. Housing Choice

151

address this concern by considering parish-level house prices, apartment prices
and aggregate house prices.
Until the end of 2015, parishes were the smallest administrative divisions
in Sweden. The number of parishes is larger than the number of municipalities
by almost an order of a magnitude, indicating that a municipality can perhaps
be too large of an area to capture the experience of house price developments.
In the second column of Table 3.A.5, I substitute the house prices in the origin
municipality with house prices in the origin parish. The marginal effect of the
house price change is positive, albeit smaller than in the baseline model, while for
the house price level it is negative and more in line with the baseline model. Both
effects are highly significant. The model fit is slightly improved, even though
there are many observations for which parish-level prices are not available.
Apartments are more commonly used as rental dwellings than houses. Renters
may, therefore, be more aware of the apartment market than the house market.
I check whether this is the case by substituting house prices with apartment
prices. The fourth column of Table 3.A.5 shows that the effect of apartment
price changes is positive and significant but smaller than the effect of house price
changes obtained by the baseline model. In fact, the effect of apartment price
changes is closer to the effect of parish-level house price changes.
So far, the paper examines local prices. Households may be more aware of
national prices than local prices, as such may be reported more frequently in
media. In order to check the effect of national prices, I substitute local house
price growth with national house price growth, defined as the Swedish real estate
price index (fastighetsprisindex). The Swedish real estate price index is provided
by Statistics Sweden and measures the price trend of one- and two-dwelling
houses for permanent living. The house price variable is measured for the origin
municipality and, therefore, not substituted, meaning the variable is the same
as in the baseline model. The third column of Table 3.A.5 shows that national
prices have a positive and significant effect on the buy decision.
Newborns. A major reason to buy a house is the anticipation of getting a
baby. In Table 3.A.6, I exclude households who get a newborn in either the same
year as the buy decision or the year after the buy decision. The effect of house
prices is largely unchanged after excluding households with newborns.
The Decision to Buy an Apartment. Model estimates presented so far have
been based only on home purchases, ignoring purchases of apartments. There are
several issues with the data quality of ownership of apartments that motivates
separate analyses of houses and apartments. There was a lack of a central registry
for cooperative apartments in Sweden. Ownership of apartments was deducted
based on the civil and apartment registries. A person who, for example, registered
her residential address at a cooperative apartment but only rented the apartment
showed up as the owner of the apartment in the data. In this way, there are
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many households who are classified as owners of an apartment, while they are,
in fact, only renters or residing in an apartment temporarily.
In Table 3.A.7, I examine purchases of both houses and apartments. Two
models are estimated; one where the own-versus-rent decision is equal to one
for households who buy either a house or an apartment, and one where it is
equal to one only for households who buy an apartment. The effect of both the
change in and level of house prices is opposite to what one would expect. In
comparison to the baseline, the model of apartment purchases does a poor job
in explaining the variation in the data, with a relatively low pseudo R2 . Limited
inference of apartment purchases can be conducted given the measurement issues
surrounding the apartments. The focus of the remainder of the paper is, therefore,
on houses.
Household Mobility. Next, I examine how the buy decision relates to mobility.
I am, in particular, interested in finding out whether house prices in the region
where households live at t−1 have a different effect on the buy decision depending
on whether the household stays in the same region or moves to a different region.
Table 3.A.8 considers six cases of mobility. In the first three cases, the ownversus-rent dummy takes a value of one if the household buys a house within
either the (i) parish, (ii) municipality, or (iii) county where it was renting at
t − 1; whereas the own-versus-rent dummy is equal to one if the household buys
a house outside either the (iv) parish, (v) municipality, or (vi) county where it
was renting at t − 1. For households who move within the county, the effect of
house price changes is similar to the baseline. This should come as no surprise as
the fraction of households who move within the county is above 95%, implying
that the third model in Table 3.A.8 is very similar to the baseline model. The
effect decreases for households who move within the municipality and parish.
For the second set of three models, the effect of house price growth is larger
for those who move to a different parish than for those who move to a different
municipality. This can be explained by the fewer number of observations for
which the own-versus-rent decision is equal to one; for example, 36% move to a
different parish, while only 17% move to a different municipality. For those who
move to a different county house prices do not have a significant effect.

3.3.4

House Size

In the first column of Table 3.5, I regress the log of the house value on the change
in and level of local house prices, and household characteristics, controlling for
time-fixed effects. The house price level is, naturally, positively associated with
households buying a more expensive house, as indicated by the positive coefficient
of the house price variable. House price growth has a positive association as
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well.26 Households who buy a more expensive house tend to be wealthier, more
indebted, earn higher income, and participate in the financial market. The
income elasticity is lower than what is found in previous studies (Haurin, 1991,
Polinsky, 1977, Rosen, 1979, Turner, 2003). Single households tend to buy smaller
houses, while families with children tend to buy larger houses. Obviously, single
households do not have the same housing needs as couples with children. Rosen
(1979), however, finds that the number of children is negatively related to the
house value. Furthermore, urban residents and households where the head is
a male and has higher education purchase more expensive houses, on average.
Since houses in urban areas are generally more expensive, urban residents will
have to pay more for a house in the area they live. The results are largely in line
with previous research (Davidoff, 2006, Rosen, 1979, Turner, 2003).
Age has a non-liner relationship with house size. Compared with the 18-29
age group, which is the reference group, older households buy more expensive
houses, with the exception of the 50-64 age group. Households below 30 years
of age are less in the need of a larger and more expensive house since they are
more likely to be single, have fewer children, earn less, and be less wealthy. One
reason why the 50-64 age group is less likely to buy a more expensive house can
be that these households have grown-up children who no longer live at home,
so the parents decide to downsize and move to something cheaper that better
matches their needs (e.g., Banks et al., 2012, Yogo, 2016). The adjusted R2 of
0.62 shows that the regression does a good job at explaining the variation in the
data. The relatively high explanatory power is probably due to the lagged house
price level. Since the house price level is measured for the municipality of origin,
within which most home buyers buy a house, the transaction price will be highly
correlated with the lagged house price level. All the estimated coefficients are
significant at the one-percent level.

3.4

Mortgage Choice

The financing of a home purchase is typically done through a mortgage contract.
The main features of a mortgage contract are the size of the down payment, the
size of leverage, the amortization schedule, whether to pay a fixed or variable
interest, and the fixation period. This section seeks to find out which home
buyers take on more housing and interest-rate risk. The first part of this section
analyzes the relation between the house value and the size of the mortgage loan,
while the second part examines the mortgage contract in terms of the fixed-rate
26 As a robustness check, I combine Equations (3.2) and (3.3) into a Heckman selection
model (cf. Davidoff, 2006, Haurin, 1991, Heckman, 1976, 1979) and establish identification
by excluding the single dummy from the outcome equation. The estimates of the house price
variables for the Heckman model are presented in Table 3.A.9 in the Appendix and are in line
with the OLS estimates.
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Table 3.5
House Value and Borrowing Decisions
This table reports estimated OLS coefficients of each of the following three
regressions conditional on buying a house: (1) the house value, (2) the
loan-to-value ratio, and (3) the fixed-rate share. The estimated models include time-fixed effects. Standard errors are clustered at the household
level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
Dependent variable
Log house price change
Log house price

Log House Value
(1)

Loan-To-Value Ratio Fixed-Rate Share
(2)
(3)

0.354∗∗∗
(19.67)

0.0520
(1.59)

0.105∗∗
(2.13)

0.603∗∗∗
(179.69)

−0.000289
(−0.05)

−0.0134
(−1.43)
−0.00432∗∗
(−2.34)

Log financial wealth

0.0301∗∗∗
(36.61)

−0.00933∗∗∗
(−7.05)

Log non-residential
real estate wealth

0.0238∗∗∗
(83.08)

−0.000726
(−0.95)

Financial market participant

0.0339∗∗∗
(11.94)

−0.00150
(−0.30)

Log total debt

0.00566∗∗∗
(21.11)

0.00227∗∗∗
(5.06)

−0.000559
(−0.87)

Log income

0.137∗∗∗
(34.53)

0.0405∗∗∗
(6.09)

0.00103
(0.11)

Age: 30-39

0.0476∗∗∗
(15.74)

Age: 40-49

0.0248∗∗∗
(6.68)

Age: 50-64

−0.0446∗∗∗
(−10.01)

−0.102∗∗∗
(−12.94)

−0.0853∗∗∗
(−7.56)

Age: 65+

0.107∗∗∗
(14.65)

−0.248∗∗∗
(−14.42)

−0.0728∗∗∗
(−2.88)

Male
Single
Children
High school education

0.0143∗∗∗
(5.28)
−0.195∗∗∗
(−51.77)

0.00211∗∗
(2.00)
−0.0139∗
(−1.92)

−0.00559
(−1.02)

−0.0344∗∗∗
(−4.65)

−0.0429∗∗∗
(−6.40)

−0.0382∗∗∗
(−4.05)

0.0139∗∗∗
(2.79)

−0.0115
(−1.63)

0.0232∗∗∗
(3.53)

−0.0434∗∗∗
(−4.54)

0.0465∗∗∗
(14.43)

−0.0193∗∗∗
(−3.37)

0.0113
(1.33)

0.0117∗∗∗
(2.96)

0.0127∗
(1.74)

−0.00275
(−0.26)
−0.0181
(−1.62)

Post-high school education

0.0929∗∗∗
(22.19)

0.0247∗∗∗
(3.27)

Urban resident

0.0409∗∗∗
(11.17)

−0.0307∗∗∗
(−4.50)

−0.0379∗∗∗
(−3.83)

0.328∗∗∗
(3.57)

0.952∗∗∗
(7.37)

Constant

6.173∗∗∗
(117.63)

Observations
Adjusted R2
Year-fixed effects

117,322
0.624
Y

14,044
0.0601
Y

14,044
0.0492
Y
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share. Information on mortgage loans are only available for households who are
mortgage customers and show up in the bank records. The analysis of household
borrowing decisions is, therefore, confined to a sample of home buyers for whom
I have detailed bank data.

3.4.1

Mortgage Loan Size

The house value gives us an indication of the absolute housing risk taken in the
event of a first home purchase. The amount of the mortgage loan used for buying
a house also provides a measure of the absolute housing risk. In the first column
of Table 3.A.10 in the Appendix, I substitute the log house value in regression
(3.3) with the log mortgage debt used for financing the home purchase. Local
house prices have a similar relation to the mortgage debt as to the house value.
In particular, higher house price growth relates to home buyers who take on
more debt. This is consistent with Andersen and Leth-Petersen (2020), Disney
and Gathergood (2011), and Mian and Sufi (2011), who find that homeowners
are more likely to make use of mortgage equity withdrawal if they experience an
(unanticipated) increase in house value.
The characteristics of households who take on larger mortgage debt differ
to those who buy a more expensive house along three dimensions, namely age,
children, and urban residency. Previously, I showed that household who buy a
more expensive house are generally older families with children living in larger
cities. By contrast, borrowers who take on larger amounts of mortgage debt for
buying a first house tend to be younger families who live in smaller cities and
have no children. The vast majority of the estimated coefficients are significant
at the one-percent level.

3.4.2

Leverage Choice

If households’ house price growth expectations are high, lenders may relax
borrowing constraints by asking for lower down payment, providing particularly
younger buyers with higher LTV ratios (Agarwal et al., 2016). This would result
in a positive effect of house price growth on the LTV ratio, especially for the
right tail of the distribution. I examine if this is the case by estimating the
regression of the loan-to-value ratio in Equation (3.4), with estimates shown in
the second column of Table 3.5. Neither house price growth nor house price level
are a significant in the regression of the LTV ratio. The t-statistic of the house
price change variable, however, is just below the ten-percent significance level,
indicating that home buyers with higher LTV ratios have generally experienced
higher house price growth. This is in contrast to Agarwal et al. (2016) as it
suggests that lenders are willing to lower down payments if house price growth
expectations are high. Looser borrowing constraints, therefore, seem to accelerate
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house price growth of first home purchases. Given that past house price growth
is a good predictor of future house price growth expectations (Bailey et al., 2018,
Kuchler and Zafar, 2019), my results contrast Bailey et al. (2019) as I find that
first-time home buyers who have experienced higher recent house price growth,
and who are therefore more optimistic about future local house prices, take on
more leverage.
The results show that households with a higher LTV ratio are characterized
by younger, poorer and initially more indebted single males who do not have any
children. Theses households are more likely to be credit and liquidity constraint
(Mian and Sufi, 2011). Lax credit standards, thus, make it easier for them to
obtain a higher LTV ratio. On the other hand, households who have higher
education and income and live in rural areas also have a higher LTV ratio, on
average. Given that these kind of households have higher house price growth
expectations, it makes sense for them to take on a more leveraged position in
the housing market. Not to mention, education is known to have a positive effect
on risk taking (e.g., Black et al., 2018).
As a robustness test, I substitute the loan-to-value ratio with the loan-toincome ratio and present the results in the third column of Table 3.A.10 in the
Appendix. Both the change in and level of house prices are positively associated
with the LTI ratio (cf. Mian and Sufi, 2011). Wealthier, more indebted and
more educated households who participate in the financial market tend to have
a higher LTI ratio. The financial market participant dummy tries to capture
financial risk taking in primarily equity markets. Thus, it does not seem surprising
that households who have already paid the fixed entry cost of equity market
participation are also willing to take more risk in the housing market (Vestman,
2019). Lower-earning households who prior to their first home purchase are more
indebted have a lower LTI ratio, on average. The negative relationship between
total debt and the LTI ratio as well as the positive relationship between income
and the LTI ratio is not surprising, as for a fixed level of income, the LTI ratio is
proportional to debt, while for a fixed level of debt, it is inversely proportional to
income. Like the loan-to-value ratio, older single households without any children
tend to have a lower loan-to-income ratio. The 18-29 and 30-39 age groups do
not differ significantly to explain the variation in neither the loan-to-value ratio
nor the loan-to-income ratio. The gender of the household head and the area
of residency—whether urban or rural—are not significant in the regression of
the LTI ratio. The adjusted R2 of 0.30 shows that the variables are better at
explaining the LTI ratio than the LTV ratio. This may be due to strong relation
between income and the LTI ratio.
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Down Payment

I also investigate the relationship between house price growth and the down
payment. As shown in the second column of Table 3.A.10 in the Appendix, both
the house price growth and house price level have a positive association with
the down payment. This is in line with Agarwal et al. (2016). Households with
higher income and wealth tend to make a higher down payment. The head of
these households are usually a female in retirement age. The coefficients of the
education, single and children dummies are not significant. Furthermore, no age
coefficient other than that of the oldest age group are significant.

3.4.4

Interest-Rate Fixation

The regression of the fixed-rate share on the house price change, the house price
level, and household characteristics is presented in the third column of Table
3.5. House price growth is positively related to the fixed-rate share, while the
coefficient of the price level is not significantly different from zero. Older and
poorer home buyers tend to go with a higher share in fixed-rate loans. While
the coefficient of non-residential real estate wealth is positive, the coefficient
of financial wealth, which dominates non-residential housing assets for most
households, is negative. Households who live in rural areas and those who opt to
not participate in the financial market are more likely to have a higher fixed-rate
share. For households whose head is a male with post-high school education, there
is a negative, albeit only marginally significant, association with the fixed-rate
share. Neither the coefficient of income nor debt is significant.
Younger males, as well as more educated and wealthy individuals, tend to take
more financial risk (e.g., Calvet et al., 2007, 2009a, Campbell, 2006, Fagereng
et al., 2017, Haliassos and Bertaut, 1995). The results above show that this is
the case also when it comes to interest-rate risk, because a higher fixed-rate
share translates to a more deterministic flow of future interest-rate payments,
protecting the borrower from (short-term) interest-rate risk. In this light, my
results are consistent with the risk behavior documented in previous studies.
In order to further analyze the extent to which home buyers choose a fixed
interest rate, the fourth column of Table 3.A.10 in the Appendix shows the
estimated regression of the log of the fixation period for home buyers with a
fixed-rate share greater than zero. The coefficient of the house price change
variable is not significant, while the coefficient of the price level is negative. More
initially indebted and educated couples tend to have a shorter fixation period. A
longer fixation period can essentially be due to two things; either the fixed-rate
share is higher, or the fixed-rate loans have longer fixation period. A shorter
fixation period can, therefore, be seen as more exposure to interest-rate risk. It
is, thus, not surprising that singles with post-high school education and more
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initial debt tend to have shorter fixation period, as these generally characterize
individuals who take more financial risk. Furthermore, I find that non-residential
housing assets are positively associated with both the fixed-rate share and the
fixation period. This can be due to risk aversion. Households who already take
risk in commercial real estate may be less willing to take additional risk in the
real estate market, and consequently write their mortgage debt on a fixed-rate
loan with a longer time horizon.

3.5

Discussion and Conclusion

For most homeowners, the house is the largest item on the household balance
sheet. The first time a household buys a house can result in a manifold increase
of the balance sheet. There is clearly a risk of becoming homeowner, as household
assets depend on house price fluctuations and debt repayments depend on interest
rates. This paper describes empirically the housing and borrowing decisions of
first-time home buyers, with emphasize on the impact of house price growth.
Using an administrative panel of Swedish residents, the paper finds that house
prices affect the decision to buy a first house in two ways. While a higher price
level makes households less likely to buy, experience of higher house price growth
has a positive effect on the propensity to buy a house. There is a differential
impact on first home purchases for households with different education and
income. First-time home buyers with higher education and higher current and
future income react stronger to recent house price fluctuations. This can perhaps
be explained by higher-educated households having more human capital, so they
can expect to consume more out of future housing wealth and afford to buy in a
boom even if the housing market would go bust, because future income work as
a hedge against current house price risk.
Once a household has decided to become a first-time home buyer, I find that
the household is more likely to purchase a more expensive house, make a larger
down payment, and take on more mortgage debt and leverage if house price
growth has been high. These households are typically wealthier, more educated,
and have a background of being more indebted prior to the time of purchase.
Not only do they typically end up with a more leveraged position in the housing
market, but they also choose to expose their debt to more interest-rate risk by
choosing variable-rate loans to a larger extent.
Households may view homeownership as both a consumption good and an
investment good (Cocco, 2005, Henderson and Ioannides, 1983). They may,
therefore, argue that, if house prices continue to increase, it is wiser to take the
first step on the housing ladder by entering the housing market at an earlier
stage rather than wait until prices become higher. Households who themselves or
whose friends have experienced higher house price growth expect higher future
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house prices (Bailey et al., 2018, Kuchler and Zafar, 2019). On the other hand,
high house prices may put off households from deciding to buy a first house. It
can be the case that an area where house prices are already high may proxy for
a higher standard of living. A household who resides in such an area may not
be willing to move to an area with a lower standard of living in order to reap
the benefits of mortgage-financed homeownership. More pessimistic expectations
and weak consumer confidence can also be reasons for choosing to stay out of
the housing market (Bailey et al., 2018, 2019, Rouwendal and Longhi, 2008).
Labor is one factor that can impact homeownership but is not studied in
greater depth in this paper. Individuals can move to a different area because
of better job opportunities, or they can initiate their housing career once they
get a better job. The paper finds little evidence for such behavior having a
large impact, as the effect of house price growth is approximately the same for
households with higher past income as those with higher future income. In this
context, future income is a proxy for being promoted or finding a better job.
This paper finds that financial market participation, an indicator for lower
financial risk aversion, is positive related to first home purchases and higher
mortgage leverage, but also to a higher fixed-rate share. Bad financial experiences
are, for example, one factor that can increase risk aversion (Andersen et al.,
2019, Malmendier and Nagel, 2011). Experiences and risk aversion can, therefore,
explain why some renters do not enter the housing market and why some home
buyers choose lower leverage.
By excluding apartments from the analysis, the results are prone to certain
types of households and certain aspects of the housing markets. The decision to
buy a house obviously limits the household in the choice of both the location
and size of housing. Residential areas typically have a higher concentration of
either houses or apartments, whereas a downtown area has few houses. On the
one hand, apartments are normally smaller than houses. Houses can, thus, be
associated with a higher cost of entry, especially for younger households. On
the other hand, an apartment with the equivalent size of a house is generally
very expensive. The decision to buy a house, therefore, omits households who
become homeowners in more central parts of a city. These households may prefer
a smaller size of housing or they do not have the funds needed to buy a larger
house. For similar reasons, it also magnifies the decision of households who
become homeowners in rural areas.
This paper finds that older, poorer and less educated home buyers tend to
fix their mortgage loan at longer maturities. Andersen et al. (2020) show that
homeowners with similar characteristics miss out on interest savings because
they are bad at responding to mortgage refinancing incentives. The combination
of expensive mortgage loans and inaction can have severe financial implications.
Inability to respond to changing market conditions can prevent these households

160

Chapter 3. Housing and Mortgage Choice of First-Time Buyers

from making interest savings, resulting in lower overall savings that will afflict
their consumption and potential housing career.
In future work, it would be worthwhile to study the financial outcomes of
new homeowners. By following households from the time of their first home
purchase, it would be possible to examine whether the households change their
borrowing behavior. It would, for example, be worthwhile to find out if first-time
home buyers refinance their mortgage once they are given the opportunity or if
there is inertia in mortgage choice that leads to opportunity costs (Andersen
et al., 2020).
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Table 3.A.1
Definition of Household Variables
This table provides definitions of the main household variables used in the paper.
Variable
Demographic variables
Age
Male
Single
Household size
Children
Urban resident

High school degree
Post-high school degree

Description
Age of the household head.
Dummy variable equal to one if the household head is a male.
Dummy variable equal to one if the household head is single.
Number of adults and children included in the household.
Dummy variable equal to one if the household includes at
least one child.
Dummy variable equal to one if the household head resides in
an urban area. The urban areas belong to the H1 and H2
regions, defined by Statistics Sweden in 2003 (Statistiska
centralbyrån, 2003).
Dummy variable equal to one if the household head has a
high school degree but no post-high school degree.
Dummy variable equal to one if the household head has had
some post–high school education.

Income and income risk variables
Income
Total household disposable income.
Income volatility
Sample standard deviation of the household’s income series.
Student
Dummy variable equal to one if the household head is a
student.
Farmer
Dummy variable equal to one if the household head is a
farmer.
Financial variables
Cash
Stock portfolio
Risky fund portfolio
Risky portfolio
Financial wealth

Net worth
Risky share
Financial market
participant
Housing variables
House value
Residential real estate
wealth
Non-residential real
estate wealth

Value of bank account balances and Swedish money market
funds.
Value of the portfolio of directly held stocks.
Value of the portfolio of mutual funds other than Swedish
money market funds.
Sum of stock and risky fund portfolios.
Value of holdings in cash, risky financial assets, directly held
fixed-income assets, derivatives, and capital insurances,
excluding defined-contribution retirement account balances.
Sum of financial and real estate wealth minus total debt.
Fraction of risky assets in the portfolio of cash and risky
financial assets.
Dummy variable equal to one if the household has a positive
risky share (cf. Calvet et al., 2009a).
Sum of values of all single-family houses.
Value of primary and secondary residences.
Value of rental, industrial, and agricultural properties.
Continues on next page.
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Variable
Real estate wealth
Homeowner
House price
House price change
Debt variables
Mortgage debt
Total debt
Loan-to-value ratio
Loan-to-income ratio
Fixed rate
Variable rate
Fixed-rate share
Fixation period

Description
Sum of residential and non-residential real estate wealth.
Dummy variable equal to one if the household has a positive
house value.
Average square-meter price of housing in the origin.
Two-year difference in house price.
Value of collateralized mortgage debt backed by house value.
Sum of secured and unsecured debt.
Mortgage debt divided by house value.27
Mortgage debt divided by income.
Weighted average of the interest rate paid on fixed-rate
mortgages loans.
Interest rate paid on a variable-rate mortgage loan.
Fraction of mortgage debt with a fixed rate.
Weighted average of the initial maturity of fixed-rate
mortgage loans, denominated in months.

27 Any loans or lines of credit that depend on the property as collateral but not reported as
collateralized mortgage by the bank are not included in the definition of the loan-to-value ratio,
implying that the loan-to-value ratio is always less than or equal to the combined loan-to-value
ratio.

Observations
Pseudo R2
Year-fixed effects
Household characteristics

Log house price

Log house price change
−0.0280∗∗∗
(−46.15)

−0.0233∗∗∗
(−48.24)
798,187
0.157
Y
Y

0.0428∗∗∗
(14.00)

0.0396∗∗∗
(15.18)

650,903
0.149
Y
Y

30-39
(2)

18-29
(1)

738,798
0.123
Y
Y

−0.0173∗∗∗
(−37.89)

0.0225∗∗∗
(9.44)

40-49
(3)

922,116
0.100
Y
Y

−0.0103∗∗∗
(−33.70)

0.0152∗∗∗
(9.25)

50-64
(4)

897,113
0.0912
Y
Y

−0.00279∗∗∗
(−17.03)

0.00485∗∗∗
(5.41)

65+
(5)

Table 3.A.2
Buy Decision by Age
This table reports estimated marginal effects of the probit model of the decision of buying a house. The columns
are sorted by age so that they include households where the household head belongs to one of the following age
groups: (1) 18-29, (2) 30-39, (3) 40-49, (4) 50-64, and (5) 65+. The estimated models include the change in and
level of house prices, time-fixed effects, and household characteristics. Marginal effects are evaluated at the sample averages of the regressors, standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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4,007,117
0.165
Y
Y

Observations
Pseudo R2
Year-fixed effects
Household characteristics

4,007,117
0.165
Y
Y

−0.0130∗∗∗
(−83.46)

−0.0123∗∗∗
(−81.64)

Log house price

Log house price change

0.0192∗∗∗
(23.69)

Two Years
(2)

0.0168∗∗∗
(14.86)

One Year
(1)

4,006,133
0.166
Y
Y

−0.0138∗∗∗
(−85.21)

0.0198∗∗∗
(29.61)

Three Years
(3)

4,005,156
0.166
Y
Y

−0.0149∗∗∗
(−86.83)

0.0202∗∗∗
(34.81)

Four Years
(4)

4,004,303
0.166
Y
Y

−0.0159∗∗∗
(−84.82)

0.0193∗∗∗
(34.90)

Five Years
(5)

Table 3.A.3
Length of House Price Growth Period
This table reports estimated marginal effects of the probit model of the decision of buying a house. The columns are sorted
by the length of the period of the change in house prices, ranging from one year to five years. In addition to the change in
house prices, the estimated models include the house price level, time-fixed effects, and household characteristics. Marginal
effects are evaluated at the sample averages of the regressors, standard errors are clustered at the household level, and robust
t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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Table 3.A.4
Buy Decision by Year
This table reports estimated marginal effects of the probit model of the decision
of buying a house. The columns are sorted by year, ranging from 2004 to
2007. The estimated models include the change in and level of house prices,
time-fixed effects, and household characteristics. Marginal effects are evaluated
at the sample averages of the regressors, standard errors are clustered at the
household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
2004
(1)

2005
(2)

2006
(3)

2007
(4)

0.0220∗∗∗
(15.18)

0.0188∗∗∗
(14.03)

0.0214∗∗∗
(11.81)

0.0127∗∗∗
(5.98)

Log house price

−0.0136∗∗∗
(−43.90)

−0.0121∗∗∗
(−40.29)

−0.0140∗∗∗
(−44.22)

−0.0119∗∗∗
(−40.73)

Observations
Pseudo R2
Household characteristics

1,020,290
0.163
Y

Log house price change

994,007
0.162
Y

996,299
0.163
Y

996,521
0.178
Y

Destination

Origin

0.00364∗∗∗
(14.95)

Municipality
(4)

3,978,455
0.165
Y
Y

4,007,117
0.165
Y
Y

0.0687∗∗∗
(33.57)

−0.0119∗∗∗
(−80.61)

Municipality
(3)

Observations
Pseudo R2
Year-fixed effects
Household characteristics

2,694,419
0.179
Y
Y

−0.0108∗∗∗
(−59.52)

0.00496∗∗∗
(6.46)

Parish
(2)

−0.00486∗∗∗
(−77.60)
4,006,687
0.175
Y
Y

−0.0180∗∗∗
(−120.44)

0.0239∗∗∗
(30.85)

Municipality
(1)

Log apartment price

Log apartment price change

Log house price index change

Log house price

Log house price change

Geographical division

Table 3.A.5
Alternative Measures of Housing Prices
This table reports estimated marginal effects of the probit model of the decision of buying a house. The estimated models
include the change in and level of housing prices, time-fixed effects, and household characteristics. The first column is based
on house prices in the destination municipality, while the second column is based on house prices the origin parish. In the
third column, the house price level is measured for the origin municipality, while the house price index is the Swedish real
estate price index (fastighetsprisindex), which is provided by Statistics Sweden and measures the price trend of one- and
two-dwelling houses for permanent living. The fourth column is based on apartments prices in the origin municipality. Marginal
effects are evaluated at the sample averages of the regressors, standard errors are clustered at the household level, and robust
t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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3,896,892
0.160
Y
Y

Observations
Pseudo R2
Year-fixed effects
Household characteristics

3,716,742
0.164
Y
Y

−0.0120∗∗∗
(−78.25)

−0.0124∗∗∗
(−81.24)

Log house price

Log house price change

0.0169∗∗∗
(21.08)

Year after house purchase
(2)

0.0188∗∗∗
(23.42)

Same year as house purchase
(1)

Excluded if got a newborn

3,960,326
0.166
Y
Y

−0.0127∗∗∗
(−82.49)

0.0188∗∗∗
(23.44)

Same year as house purchase
(3)

3,938,042
0.167
Y
Y

−0.0126∗∗∗
(−81.78)

0.0185∗∗∗
(23.03)

Year after house purchase
(4)

Excluded if got a first-time newborn

Table 3.A.6
Buy Decision for Households with no Newborns
This table reports estimated marginal effects of the probit model of the decision of buying a house. The first and second columns exclude households who get a newborn in either (1) the same year as the buy decision or (2) the year
after the buy decision, while the third and fourth columns exclude households who get a first-time newborn in either (3) the same year as the buy decision or (4) the year after the buy decision. The estimated models include the
change in and level of house prices, time-fixed effects, and household characteristics. Marginal effects are evaluated
at the sample averages of the regressors, standard errors are clustered at the household level, and robust t-statistics
are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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−0.00465∗∗∗
(−33.00)
3,978,455
0.0843
Y
Y

Log apartment price

Observations
Pseudo R2
Year-fixed effects
Household characteristics

4,007,117
0.0840
Y
Y

−0.00889∗∗∗
(−16.08)

Log apartment price change

4,007,117
0.0509
Y
Y

0.0141∗∗∗
(50.60)

−0.00505∗∗∗
(−14.87)

Log house price

(3)
−0.0394∗∗∗
(−30.56)

(2)

−0.0279∗∗∗
(−16.60)

Buy House or Apartment

Log house price change

(1)

Buy Apartment

3,978,455
0.0493
Y
Y

0.00245∗∗∗
(20.80)

−0.0141∗∗∗
(−30.99)

(4)

Table 3.A.7
Decision of Buying an Apartment
This table reports estimated marginal effects of the probit model of the decision of buying an apartment. The first set
of two columns considers the decision of buying either a house or an apartment, while the second set of columns considers the decision of buying only an apartment. In addition to time-fixed effects and household characteristics, the
estimated models include the change in and level of either house or apartment prices. Marginal effects are evaluated
at the sample averages of the regressors, standard errors are clustered at the household level, and robust t-statistics
are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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−0.0109∗∗∗
(−92.06)

4,007,117
0.173
Y
Y

Observations
Pseudo R2
Year-fixed effects
Household characteristics

0.00594∗∗∗
(9.68)

Log house price

Log house price change

Parish
(1)

4,007,117
0.173
Y
Y

−0.0115∗∗∗
(−85.66)

0.0147∗∗∗
(20.77)

Municipality
(2)

Moved Within

4,007,117
0.168
Y
Y

−0.0126∗∗∗
(−84.14)

0.0193∗∗∗
(24.61)

County
(3)

4,007,117
0.126
Y
Y

−0.000587∗∗∗
(−7.85)

0.0114∗∗∗
(28.68)

Parish
(4)

4,007,117
0.0975
Y
Y

−0.000304∗∗∗
(−5.05)

0.00430∗∗∗
(14.80)

Municipality
(5)

Moved Outside

4,007,117
0.0635
Y
Y

−0.000153∗∗∗
(−4.38)

−0.00000636
(−0.04)

County
(6)

Table 3.A.8
Buy Decision by Household Mobility
This table reports estimated marginal effects of the probit model of the decision of buying a house. In the first set of three columns,
the outcome variable is equal to if the households buy a house within either the (1) parish, (2) municipality, or (3) county, while
in the second set of three columns it is equal to one if the households buy a house outside either the (4) parish, (5) municipality, or
(6) county. The estimated models include the change in and level of house prices, time-fixed effects, and household characteristics.
Marginal effects are evaluated at the sample averages of the regressors, standard errors are clustered at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
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Table 3.A.9
Heckman Selection Model
This table reports estimated marginal effects of the Heckman selection model,
where the selection equation is the decision of buying a house, and the outcome
equation is the house value. The model is estimated by maximizing the likelihood
function. The estimated model includes time-fixed effects and household characteristics. The correlation between the residuals of the selection and outcome
equation is denoted by ρ, the standard deviation of the residual of the outcome
equation is denoted by σ, and λ is the inverse Mills ratio. Marginal effects are
evaluated at the sample averages of the regressors, standard errors are clustered
at the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗
and ∗∗∗ indicate significance at the ten-, five-, and one-percent level, respectively.
Equation
Log house price change

Selection
(1)
0.0187∗∗∗
(22.81)

Log house price

−0.0128∗∗∗
(−82.25)

Observations
ρ
σ
λ
Standard error of λ
Year-fixed effects
Household characteristics

4,007,117
-0.856
0.628
-0.538
0.00829
Y
Y

Outcome
(2)
0.0970∗∗∗
(4.62)
0.780∗∗∗
(161.11)

Y
Y
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Table 3.A.10
Alternative Measures of Borrowing
This table reports estimated OLS coefficients of each of the following three regressions conditional on buying a house: (1) the amount of mortgage debt, defined as
LTVh,t × valueh,t , (2) the down payment, defined as (1 − LTVh,t ) × valueh,t , (3)
the loan-to-income ratio, and (4) the fixation period. The regression of the down
payment is confined to households with a loan-to-value ratio of less than one.
The estimated models include time-fixed effects. Standard errors are clustered at
the household level, and robust t-statistics are reported in parentheses. ∗ , ∗∗ and
∗∗∗
indicate significance at the ten-, five-, and one-percent level, respectively.
Dependent variable

Log house price change
Log house price

Log Mortgage
Debt
(1)

Log Down
Payment
(2)

Loan-To-Income
Ratio
(3)

0.826∗∗∗
(9.98)

0.470∗∗∗
(3.72)

2.148∗∗∗
(7.25)

0.585∗∗∗
(37.65)

0.577∗∗∗
(24.03)

1.703∗∗∗
(30.71)

0.0264∗∗∗
(8.11)

0.0663∗∗∗
(12.32)

0.0325∗∗∗
(18.59)

0.0414∗∗∗
(14.64)

0.119∗∗∗
(16.00)

Fin. market participant

0.0413∗∗∗
(3.34)

0.0392∗∗
(2.01)

0.0801∗
(1.81)

Log total debt

0.00818∗∗∗
(7.41)

0.00279
(1.60)

0.0283∗∗∗
(6.81)

Log financial wealth
Log non-residential
real estate wealth

0.0773∗∗∗
(6.05)

Log Fixation
Period
(4)
0.104
(1.20)
−0.0953∗∗∗
(−5.83)
0.00143
(0.44)
0.00546∗∗∗
(3.06)
0.00619
(0.49)
−0.00342∗∗∗
(−2.99)

Log income

0.226∗∗∗
(12.70)

0.0441∗
(1.77)

−1.644∗∗∗
(−19.11)

Age: 30-39

0.0131
(1.07)

0.00653
(0.31)

−0.0523
(−1.08)

0.0115
(0.85)

Age: 40-49

−0.132∗∗∗
(−8.12)

0.0147
(0.57)

−0.500∗∗∗
(−8.31)

0.00425
(0.25)

Age: 50-64

−0.404∗∗∗
(−19.70)

0.00643
(0.22)

−1.219∗∗∗
(−17.26)

0.0219
(1.10)

Age: 65+

−0.764∗∗∗
(−17.39)

0.369∗∗∗
(5.90)

−2.231∗∗∗
(−16.81)

−0.00919
(−0.22)

Male

0.0503∗∗∗
(4.08)

−0.0421∗∗
(−2.20)

Single

−0.100∗∗∗
(−5.83)

0.00168
(0.07)

Children

−0.0375∗∗
(−2.55)

0.0251
(1.10)

High school education

0.0429∗∗
(2.28)

−0.0424
(−1.54)

Post-high school edu.

0.179∗∗∗
(9.14)

0.0420
(1.46)

Urban resident

−0.0893∗∗∗
(−5.42)

0.0664∗∗
(2.47)

Constant

4.925∗∗∗
(20.66)

5.913∗∗∗
(16.78)

Observations
Adjusted R2
Year-fixed effects

14,044
0.397
Y

13,039
0.194
Y

−0.0350
(−0.76)
0.421∗∗∗
(6.73)
−0.233∗∗∗
(−4.86)

−0.0184
(−1.13)

0.00348
(0.28)
−0.0520∗∗∗
(−3.01)
0.00521
(0.34)

0.0852
(1.32)

−0.00739
(−0.40)

0.358∗∗∗
(5.26)

−0.0557∗∗∗
(−2.86)

−0.00658
(−0.10)
6.988∗∗∗
(6.52)
14,036
0.295
Y

−0.0279
(−1.61)
4.313∗∗∗
(18.63)
11,518
0.0666
Y
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Figure 3.A.1. Distribution of house value, loan-to-value ratio, fixedrate share, and fixation period. This figure shows the distribution of the
house value (Panel A), loan-to-value ratio (Panel B), and fixed-rate share (Panel
C) for households who buy a house. Panel D plots the distribution of the average
fixation period of fixed-rate loans for households who buy a house and whose
mortgage debt consists only of fixed-rate loans.
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