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Angel investments—pre-seed and seed funding from largely non-institutional capital sources—
are a growing and important source of early-stage capital for startups. Although data lim-
itations make it inherently difficult to measure the overall size of the global angel market,
many studies suggest that it is at least as large as the institutional venture capital sector.!
Yet despite its prominence, we lack a clear understanding of angel investment activity. In
this paper, we draw on comprehensive administrative and tax records from Norway, covering
every equity transaction between private individuals and the entire population of private
firms from 2003 to 2018, to develop a more complete picture of angel investing activity.
Our definition of an angel investor is intentionally broad: for our purposes, an angel
investor is any private individual who invests at least 10,000 NOK (approximately $1,667) in a
startup in which they are not the founder. (We provide a detailed discussion of this in Section
IT below.) This allows us to generalize beyond empirical settings that sample based on wealth
thresholds, or else focus on selective institutional settings, such as accelerators, incubators,
and formal angel groups (for example, Bach, Baghai, Stromberg, and Warg (2022), Cohen,
Fehder, Hochberg, and Murray (2019), Mason and Harrison (2002); DeGennaro and Dwyer
(2014); Kerr, Lerner, and Schoar (2014); Lerner, Schoar, Sokolinski, and Wilson (2018)).
The breadth of our setting allows us to generalize some of the results of these earlier studies,
present new findings, and dig more deeply into the economic mechanisms behind the results.
We begin by documenting the returns to angel investment across the entire population
of startups funded by outside equity investors. Most angel investments perform poorly. More
than one-third of realized angel investments are a total loss, and only around twenty-five
percent return more than invested capital on an undiscounted basis. Returns are highly right-

skewed: the top decile of realized investments yields more than three times invested capital,

1Securities and Exchange Commission (2025) report that around 18% of American households qualify as
accredited investors in 2025. See Lindsey and Stein (2025), Richard Harrison and Mason (2008), Hellmann
and Thiele (2015), Wilson (2011), and Sohl (2013) for evidence that angel investment activity is at least as
large as institutional venture capital investment.



and the top 1% of these investments return fifty times invested capital. As a result, despite
the massive losses incurred in most angel investments, the overall mean payback is around two
times invested capital. The result is consistent with earlier studies that document pronounced
right skew in angel returns. Prior evidence based on surveys and group-based samples
shows many complete losses and a small set of outsized winners (Mason and Harrison, 2002;
Wiltbank and Boeker, 2007). Related results in the venture capital (VC) literature emphasize
the same qualitative point—VC and private equity (PE) returns are heavy-tailed and pose
severe inference problems for distinguishing skill from luck (Cochrane, 2005; Korteweg and
Sorensen, 2010). Our population-level administrative data reveal substantially more extreme
skewness than has been found in more limited empirical settings.

In addition, we find pronounced differences in average investment performance across
individual angel investors. Simply put, some angels systematically outperform others. For
example, around 40% of the overall variance of investment-level returns is time-invariant
investor-level variation. There are pronounced differences in the average experience of one-
time and repeat angel investors. And yet, even among repeat investors, investor-level differ-
ences are highly significant. This fact anchors and motivates our empirical analysis.

Our data connect investor identities, equity transaction records, board seats, firm
reporting, as well as connections in the corporate universe between investors, and between
investors and founders. The richness of our data allows us to explore three channels that
prior work has suggested are important in early-stage investing: wealth, prior experience or
startup-relevant skills, and personal connections. We discuss these in detail below.

Unlike Kerr, Lerner, and Schoar (2014) and other work that observes firms both
“treated” and “untreated” by angel investment, we do not observe investment opportunities
that were passed over, thus we cannot strictly test for differences in selection versus treat-

ment. Nevertheless, we can use the panel structure of our data to tease out differences that



arise from equilibrium matching between investors and entrepreneurs (as in Sorensen (2007)),
versus those that arise from differences across investors in a given firm that might owe to
differences in wealth, skill or personal connections that give rise to differences in investing
terms. Comparing the magnitude and signs of between-firm and within-firm estimates of
our measures of wealth, experience and connections allows us to explore the degree to which
these channels operate through investment selection versus adding value to startups.

Wealthier investors and investors with prior same-industry experience are much more
likely to become repeat angel investors. This is consistent with prior work that paints angel
investors as wealthy former entrepreneurs who wish to stay involved in the entrepreneurship
scenes that were important for their success (Kerr, Lerner, and Schoar, 2014). In contrast,
personal connections to a focal startup are negatively associated with repeat investment
activity.

Wealthier investors invest in firms with higher average performance, although the
economic effects are modest. They also disproportionately invest in more capital-intensive
firms. While wealthier individuals sort into better performing startups, they earn relatively
lower returns than other angel investors in those same firms. This is the opposite of what
would be predicted by Hsu (2004) or other papers showing that entrepreneurs pay for af-
filiation to influential investors; instead it speaks to a non-pecuniary investing motive, as
discussed in Moskowitz and Vissing-Jorgensen (2002) and Morrisette (2007).

Related prior board experience is associated with large firm-level differences in aver-
age performance. In addition, holding a board seat in the focal firm is associated with higher
returns, both across firms and within firms; however, the within-firm result only holds when
we do not control for the timing of investment. This reflects the fact that board members
are disproportionately among the earliest investors in the firm, and those investors gener-

ally earn higher returns than later investors in the same firm. Connections to the founder



(Garfinkel, Mayer, Strebulaev, and Yimfor, 2025) play out in the opposite manner. There is
no relation between founder connections and average firm-level performance, controlling for
other factors, but founder-connected investors earn much higher returns than other investors
in the same firm, regardless of whether we control for firm age. Thus, in general, active own-
ership is the strongest factor explaining why some angels earn higher returns across firms,
while founder ties and concentrated ownership are at least as important in understanding
within-firm variation in performance.

In the final part of the paper, we explore the determinants of active ownership. Own-
ership stakes and prior board experience in the same industry are strong predictors of holding
a board seat in the focal startup. In addition, more board experience—having sat on a larger
number of boards in total—is correlated with taking a board seat. The fact that these results
hold controlling for a large set of observables, including wealth and connections to founders,
suggests that startup-specific knowledge and business know-how are key determinants of why
some angels earn higher returns than others. We also find that active ownership and same-
industry experience are associated with real firm outcomes, such as salary growth, revenue
growth, and later VC financing. The results suggest that they earn higher returns both in
compensation for supplying inputs gleaned through prior business experience, and through
matching with stronger startups.

Our findings contribute to a burgeoning literature on angel investment, including
Mason and Harrison (2002); Wong (2002); Kerr, Lerner, and Schoar (2014); DeGennaro and
Dwyer (2014); Lerner, Schoar, Sokolinski, and Wilson (2018); Lindsey and Stein (2025);
Denes, Howell, Mezzanotti, Wang, and Xu (2023); Bach, Baghai, Strémberg, and Warg
(2022); Xu (2023) as well as Hellmann and Thiele (2015) and Hellmann, Schure, and Vo
(2021). Our evidence confirms earlier findings on return skewness, although we show that

skewness is more pronounced than is found in earlier work. However, our results suggest that



samples restricted to wealthy, well-connected, or experienced angels, may provide upward-
biased estimates of the returns to angel investing.

Our findings also speak to policy efforts aimed at stimulating early-stage investment
activity.? Many policy initiatives work by lowering the net cost of a dollar of investment.
Evidence of their effectiveness is limited. An important recent paper in this regard is Denes,
Howell, Mezzanotti, Wang, and Xu (2023), which shows that angel tax credits—investment
subsidies to early-stage investors—increase the quantity of angel investing but do not improve
entrepreneurial outcomes. They show that this is because more highly skilled angels are
relatively insensitive to subsidies—because better angels invest in firms with more extreme
outcomes, they are less sensitive to investment subsidies. Our findings add to this perspective
because we show that returns are disproportionately earned by individuals with important
relevant experience to the startup. It is unlikely that broad-based investment subsidies would
meaningfully affect the margin of participation for such investors.

The paper is structured as follows. Section I begins with a detailed literature re-
view and theoretical motivation for our analysis. Section II describes our sample selection
process. Section III explores whether some angels have higher returns than others. Section
IV disentangles possible explanations behind the differences in angel financial performance,
while Section V examines non-financial outcomes such as employment and revenue growth.

Section VI concludes.

2These efforts are global in scope. See, e.g., the Draghi Report on EU Competitiveness https:
//commission.europa.eu/topics/competitiveness/draghi-report_en for European efforts, or OECD
(2020), OECD (2010), U.S. Small Business Administration (2019), U.S. Congress (2012). Lerner (2009)
provides a critical review.


https://commission.europa.eu/topics/competitiveness/draghi-report_en
https://commission.europa.eu/topics/competitiveness/draghi-report_en

I Theoretical Motivation and Literature Review

Our paper asks two basic questions. The first is indicated in the title of the paper: do
some angel investors experience systematically different returns than others? Or to put it
differently, how important is (time-invariant) investor-level variation in outcomes for under-
standing the overall variation in angel investment performance?

A key theoretical motivation for this question comes from Denes, Howell, Mezzanotti,
Wang, and Xu (2023). Their model of angel investor tax credits assumes that investors face
power-law (Pareto) return distributions; as a consequence, this implies that high-quality
angel investors face distributions with both higher means and fatter right tails. In their
framework, these differences in tail thickness explain why the most experienced or capable
angels respond less to investment tax credits—for such investors, the value of capturing rare,
extreme outcomes dominates the marginal changes in entry costs induced by the tax credits.

The first part of our analysis brings direct, population-level evidence in support of
this modeling framework. In particular, we not only find that some angels earn higher re-
turns than others, but also that this is associated with accessing the extreme right-tail of
the returns distribution more often. Studies based on organized angel groups, accelerator
cohorts, or accredited investors (e.g., Mason and Harrison, 2002; DeGennaro and Dwyer,
2014; Kerr, Lerner, and Schoar, 2014; Lerner, Schoar, Sokolinski, and Wilson, 2018; Bach,
Baghai, Stromberg, and Warg, 2022) document patterns that appear consistent with differ-
ences in investor skill, but these settings necessarily preselect individuals with above-average
experience, wealth, or community/industry engagement. As such, it is difficult to know
whether performance variation reflects true investor heterogeneity or the filtering effects of
intermediated investment environments. Moreover, most existing empirical designs cannot
observe multiple, heterogeneously positioned investors within the same firm, and therefore

cannot distinguish investor-level differences from deal-specific randomness in an environment



defined by extreme uncertainty.

The second question asks why these differences arise. Prior work points to three
channels through which investor heterogeneity might operate. The first involves investor
wealth. A large literature links household wealth to risk-taking capacity, tolerance for
illiquidity, and willingness to hold concentrated private-business positions (Moskowitz and
Vissing-Jorgensen, 2002; Fagereng, Guiso, Malacrino, and Pistaferri, 2020). Wealth can also
shape an investor’s ability to absorb early losses or provide follow-on financing (Nanda and
Rhodes-Kropf, 2013, 2017). These mechanisms suggest that deeper-pocketed angels may
systematically pursue projects with steeper “j-curves”, as in Hellmann, Montag, and Tag
(2024). To explore the wealth channel, we relate observable measures of investor wealth to
both differences in returns and differences in the capital intensity of the firms in question to
measure how deep pockets affect investment behavior.

A second channel focuses on investor experience and startup-relevant skills. Ven-
ture capital research shows that experienced investors professionalize young firms, influence
managerial decisions, and shape outcomes through screening, monitoring, and advisory roles
(Hellmann and Puri, 2002; Sorensen, 2007; Ewens and Rhodes-Kropf, 2015). Entrepreneurs
are often willing to sacrifice interim firm valuations to partner with such investors (Hsu,
2004). At the same time, other work highlights the difficulty of identifying high-growth
firms ex ante in the face of Knightian uncertainty (Kerr, Nanda, and Rhodes-Kropf, 2014).
The investor experience channel could operate through a selection channel, whereby more
experienced investors are better able to discern entrepreneurial skill in their domain of ex-
pertise, or it could also operate through a treatment channel, whereby angels’ skills directly
add value to the firms in which they were involved. Although we cannot observe measures of
individual investor effort inside the firms they finance, it is reasonable to assume that these

skill-based treatment effects would correlate with higher returns relative to other investors in



a given company, and that skill or experience would be correlated with a higher propensity
to take an active role in the firm as a board member. Our data allow us to explore both of
these mechanisms.

A third mechanism arises from personal and professional connections, especially ties
between investors and founders. Networks shape access to information, bargaining power,
and contracting conditions in venture settings (Hochberg, Ljungqvist, and Lu, 2007, 2010),
and founder—investor relationships affect valuations and selection (Hsu, 2004; Garfinkel,
Mayer, Strebulaev, and Yimfor, 2025). Within informal angel markets, personal connections
may facilitate early involvement in promising ventures, reduce information asymmetries, or
influence the allocation of investment terms. These effects are conceptually important but
empirically underexplored, largely because typical datasets do not observe connected and
unconnected investors within the same financing round.

In the next section we discuss how we construct data and create variables to test

these mechanisms.

II Data and Sample Construction

Norwegian administrative data are widely recognized for their quality and detail and have
been used prominently in research on labor economics, finance, and innovation (for recent
examples, see Hvide and Jones, 2018; Fagereng, Mogstad, and Rgnning, 2021; Ring, 2023).
Our main data come from the annual tax declarations of all Norwegian public and private
limited liability companies and their shareholders. The declarations identify firms’ share-
holders, their shareholdings, and all equity purchase, sale, and liquidation transactions.
Appendix A describes the data in more detail and provides a complete list of variables used

in the paper and their precise definitions. The use of administrative prices diminishes the



reporting bias typical in survey studies (Mason and Harrison, 2002). It also captures failures
and liquidations, mitigating survivorship bias that often inflates mean returns in commer-
cial datasets (Brown, Harris, Jenkinson, Kaplan, and Robinson, 2015) or in surveys biased
toward successful investors willing to participate (DeGennaro and Dwyer, 2014).

We merge tax declarations with firm financial statement data, business registry data,
bankruptcy registry data, firm incorporation documents, and data on CEOs and board
members. We identify board members and executives among all individuals in the tax
declarations by fuzzy matching on full names and exact matching on dates of birth. In
addition, we obtain individual-level wealth and income data for 2011-2018 from tax returns

for a subset of investors who invest in potentially innovative firms (as defined in Kisseleva,

Mjgs, and Robinson (2025)).

A Sample Firms
A.1 Sample Construction

We begin by identifying all newly established limited-liability companies (analogous to C-
corporations in the US) that incorporated between 2004 and 2017 in Norway. We remove
financial services and real estate firms, newly formed subsidiaries of established companies,
holding structures, and firms in industries that are heavily regulated or that have high
governmental involvement. During this period, there were 124,348 newly established firms
in Norway.

Because our focus is on angel investment activity, we restrict the sample to those firms
that raised outside equity at any point during our sample period. Of the 124,348 newly estab-
lished firms in our sample, 59,702 (48.0%) have at least one outside equity financing round.

These include investments from angel investors, but also could include venture investments,



government investments, investments from other corporations or financial institutions, or

investments from foreigners.

A.2 Sample Selection

Firms do not raise outside equity at random; presumably, the decision to raise outside equity
is correlated both with observable firm characteristics and unobservables related to founder
growth aspirations. Moreover, we cannot distinguish firms that intended to raise outside
equity and were unable to do so from firms that never intended to raise outside equity. To
understand how the firms in our sample differ from the underlying population of startups,

we estimate the following model:

Pr(Raises Outside Equity) = o+ + v + ¢¥x + BXijit + €ijit, (1)

where 7, 7;, and v, respectively denote fixed effects for founding year ¢, industry j, and
region k.3 The dependent variable is a dummy for whether the firm ever raises outside equity
during our sample period. The independent variables, X;;i:, are averages of the financing and
accounting measures over the first five years of the firm’s life, possibly after an equity round;
thus, the point estimates should be interpreted only as conditional correlations, or average

differences in early-life characteristics between equity- and non-equity-financed firms.
Insert Table I here.

Table I reports average marginal effects after estimating the logit model with region-
clustered standard errors. In the first two columns, the dependent variable is a dummy for

any outside equity, and the sample is the full sample of 124,348 firms. Here, we see that

3 Appendix Figure C1 displays the distribution of operating industries for the Norwegian startup popula-
tion and plots the frequency of outside equity and angel financing in these industries.
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greater founder self-financing is associated with a lower likelihood of raising outside equity:
a one—log-point increase in founder equity reduces the probability of raising any outside
equity by 1.7pp. The sign on founder equity flips when we move from any outside equity
to raising any angel equity. Among the set of firms which raise outside equity, (Columns 5
and 6), a one-log-point increase is associated with a 2.1pp higher probability of raising angel
financing. This pattern is consistent with the idea that firms with no outside equity have
lower capital needs, and are disproportionately financed out of the founder’s own personal
wealth, while angel-financed companies have larger financing needs. This is consistent with
evidence in Robb and Robinson (2014) who find strong complementarities between inside
and outside equity in a panel of US startups founded in 2004.

Debt financing is highly correlated with raising outside equity. A 10pp increase in
bank loans to total assets increases the probability of raising outside equity by approximately
1.9pp, and of angel equity by approximately 1.6pp in the full sample. These effects vanish
when conditioning on raising outside equity, which indicates that there is no specific tilt
toward angel financing among firms with the ability to raise bank financing; instead they
are just more likely to raise outside equity in general.

Convertible loans are an even stronger marker of external finance, even though, as we
show in Table IT below, they only occur in around 1% of sample firms. A 10pp increase is
associated with a 10.6pp higher probability of any outside equity and 6.8pp for angel equity.
Much of this is likely mechanical, an indication of the fact that the loan has been converted
to equity. Unfortunately, while we observe a convertible loan on the firm’s balance sheet,
we cannot allocate it to a specific investor prior to the equity conversion. Nevertheless, the
modest negative sign on angel investment conditional on having outside equity suggests that
convertible loans, while rare, are used primarily by institutional investors.

We also track several measures of internal resources. These have intuitive signs: firms

11



with high revenues, profits and internal cash in their first five years are less likely to raise
outside equity of any form. This is consistent with profitable, low growth firms relying
on internal resources to finance operations. Conditional on raising equity, the coefficient
on profitability is statistically positive but economically negligible, while revenues and cash
are indistinguishable from zero. Intangible assets are strongly predictive of seeking outside
equity: a 10pp increase is associated with a 3.2pp higher probability of any outside equity
and 1.7pp for angel equity in the full sample of startups. Yet among outside equity raisers,
intangible intensity is negatively related to angel involvement, that is, -0.8pp per 10pp.
Finally, salary expenses are negatively related to outside equity on the extensive margin,
but positively related to angel participation among outside equity raisers, indicating that,
conditional on entering the outside equity market, firms with more employees attract more

angel financing.

A.3 Summary Statistics

Our sample, thus, comprises startups incorporated between 2004 and 2017, receiving an
outside investment during 2003-2017 with the latest observable outcomes through December
31, 2018. Turning from the overall population of startups to those which receive equity
financing, Table II contrasts our sample startups with the broader population in greater
detail. It contrasts three groups: those that raised outside equity (48.0% of all startups), the
subset of those that received angel backing (40.0%), and firms outside our sample (52.0%).
Outside-equity firms raise substantially more capital: total equity injected averages NOK
4.02 million (USD 0.61 million) compared to just NOK 0.15 million (USD 0.02 million)*
for firms with no outside equity. Within angel-backed firms—the focus of our analysis—the

average investment is more modest at NOK 1.85 million (USD 0.28 million) per firm, with

4Exchange rates are based on the average daily interbank mid-quote rate reported by Norges Bank over
our sample period (= NOK 6.6 per USD 1).
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angel investors contributing NOK 0.39 million (USD 0.06 million) per firm. The median
angel investor deploys just NOK 0.06 million (USD 0.01 million) per deal. On average,
angel-backed firms attract 1.8 angels, although, as the median is one, this is largely driven
by a small number of firms that attract a large number of investors.

Over the first five years, firms with outside equity are larger and more external-
finance intensive than firms without outside equity: total assets average NOK 7.41 vs. 2.12
million; revenues 4.98 vs. 2.29; bank loans 1.56 vs. 0.19; cash 0.80 vs. 0.37; intangible
assets 0.52 vs. 0.04; and salary expenses 1.30 vs. 0.56. Outside-equity firms also exhibit
weaker profitability on average (net income NOK -0.04 million; ROA -50%) relative to firms
without outside equity (net income NOK 0.13 million; ROA -31.1%) consistent with higher
investment capacity and greater financing needs during early growth. Relative to the broader
set of outside-equity firms, angel-backed firms are smaller and less intangible-intensive (assets
NOK 3.45 million; revenues 3.40; intangibles 0.21; bank loans 0.69), aligning with the pattern
that angels are more prevalent in service- and R&D-oriented activities rather than in highly

intangible-intensive segments.
Insert Table II here.

Exit outcomes also differ across groups. M&A is more common among firms that
raised outside equity (12.6% for all outside equity; 9.8% for angel-backed) than among firms
with no outside equity (3.9%), while IPOs are rare across the board and non-existent among
firms without any outside equity. Bankruptcy and liquidation rates are slightly elevated
for equity-raising firms (24.1-25.4%) relative to firms without outside equity (22.0%). Firms
with outside equity exit at older ages on average (5.4 years; p50 4) than firms without outside
equity (4.8 years; p50 4), consistent with longer time-to-outcome among externally financed

startups.
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Overall, firms that raise outside equity are larger, more levered, and more intangible-
and investment-intensive, consistent with financing growth rather than cash flow; within this
group, angel-backed firms are smaller and less intangible-heavy. Exits for outside equity-
financed firms occur later and more often via M&A, with only slightly higher bankruptcy

rates than non-equity firms.

B Defining an Angel Investor

There is no standardized definition of an angel investor across various settings and previous
research. Many studies impose wealth restrictions on the set of investors (Lindsey and Stein,
2025; Bach, Baghai, Stromberg, and Warg, 2022; Denes, Howell, Mezzanotti, Wang, and
Xu, 2023; Xu, 2023). Other studies focus exclusively on organized angel investor groups as
a basis for forming the sample (Mason and Harrison, 2002; DeGennaro and Dwyer, 2014;
Kerr, Lerner, and Schoar, 2014; Lerner, Schoar, Sokolinski, and Wilson, 2018). While each of
these approaches has certain advantages, our data allow us to examine the entire population
of equity investors, which gives us insight into how key results in the literature vary across
groups.

Accordingly, our definition is simple and broad: an angel investor is any non-founder
individual who purchases an equity stake during a financing round of any private firm,
provided that the investment is at least NOK 10,000 (approximately USD 1,667). We identify
founders as a firm’s CEO and/or contact person in the year of firm inception and the two
consecutive years. For firms that do not report a CEO or a contact person, we treat the
chair of the board as the founder. (This applies to only 2% of our sample.) In Norway, many
wealthy investors use personal holding companies for tax reasons. Whenever an investment
occurs through a holding company, we trace that investment back to the individual behind

the holding company.
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This approach results in a deliberately broad definition of an angel investor and does
not hinge on any ex ante or ex post classification rules. Of the 59,702 startups with some
outside equity, a total of 49,718 firms receive at least one angel investment from one of
76,338 distinct angels.® These angels comprise 11.6% of all Norwegian direct equityholders
and 1.4% (2.3%) of the entire (working age) Norwegian population.® As a benchmark, 17.5%
of all angels in our sample with wealth data meet US accreditation criteria (USD 1 million
net worth or USD 200,000 annual income), very similar to the fraction of US households

satisfying these criteria. This rises to 34.8% among angels with more than one investment.

C Angel Investment Performance

Table IIT describes our angel investors and reports the returns they earn. The vast majority
of angels have made only a single investment during the sample period, with around 10%
of the sample having made two or more investments. Investment amounts are modest: the
total amount invested averages NOK 250,000, but the median is only NOK 50,000. The
distribution of investment sizes is right-skewed. The 75" percentile investment is around
NOK 120,000, but the 99" percentile is approximately NOK 5 million. The average own-
ership stake is sizable with a median/mean ownership of around 30%. The median angel

investment occurs in the year of the firm’s founding.
Insert Table III here.

Investment positions can be partially or completely realized during the sample period.

The average fraction realized by the end of our sample period is 51.9%, and the median

50ur sample period is 2003-2018, with 2003 being the first investment year, 2018 being the last valuation
year, and 2004-2017 being incorporation years.

6Sources: The shareholder registry from the Norwegian tax authorities and Statistics Norway (SSB).
Shareholders younger than 18 years are not included.
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fraction realized is about 2/3. This highlights the importance of assigning implicit values
to untraded shares for understanding the totality of investment returns. To measure angel
investment returns, we use a standard metric in the private equity and entrepreneurial finance
literature: total value to paid-in capital, TVPI (Robinson and Sensoy, 2013, 2016; Brown,
Harris, Jenkinson, Kaplan, and Robinson, 2015; Brown, Harris, Hu, Jenkinson, Kaplan, and
Robinson, 2021; Harris, Jenkinson, and Kaplan, 2014). This is a money-on-money multiple,
unadjusted for risk or time value of money, calculated simply as the ratio of the amount of
money received from the investment to the amount of money put into the investment.

The fact that many investments are not fully realized by the end of the sample period
introduces complications into this calculation. For fully realized outcomes, whether through
sales or liquidation, we directly observe each distribution, calculated as the realization price
per share multiplied by the number of realized shares. For unrealized investments, we calcu-
late two additional versions of TV PI. We calculate Adjusted TVPI to correct for implicit
losses by assuming that if a firm does not report revenues for five consecutive years after an
angel investment and does not have any subsequent equity-raising event, the value of the
investment is zero, even if we do not observe a formal bankruptcy or liquidation event. To
account for all unrealized investments, we compute Full TVPI by assigning the most recent
share price (paid by any investor) observed in the latest financing round to any unrealized
transactions.”

Figure 1 illustrates how our methodology for incorporating unrealized investments
affects the overall return distribution. Under any definition, angel returns are characterized
by heavy losses and pronounced right skewness. Black bars (Realized TVPI) indicate that
more than one-third of realized investments are total losses and that about three—quarters

do not exceed the invested capital. This return distribution broadly aligns with the survey

"See Appendix B for example calculations. This assumes the most recent investor’s price reflects the firm’s
“fair” value, but may bias the estimates if there are systematic investor-specific liquidation preferences.
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evidence from the UK in Mason and Harrison (2002) and from the US in DeGennaro and
Dwyer (2014). Accounting for implicit losses with the blue bars (Adjusted TVPI) raises the
zero—return share by roughly 4pp. Including all unrealized positions (Full TVPI) has the
effect of recording many investments at cost, which results in a large mass of investments
with a TVPI of 1.0. This reduces total losses to about 21% because so many unrealized
investments are marked at cost. Across performance measures, roughly 8-10% of investments

return more than three times the invested capital.
Insert Figure 1 here.

The middle portion of Table III reports the distribution of returns.® Realized returns
are highly skewed with substantial mass at losses and a long right tail. Including all unre-
alized positions under Full TVPI concentrates outcomes at one (the p50 and p75 TVPI are
1.00). Means and upper-tail percentiles remain large across measures.”

We also contrast single-investment angels from those who invest in more than one
firm during our sample. Repeat angels earn higher average returns, display a fatter right
tail than single-firm angels and experience somewhat fewer losses, especially on subsequent
deals. Appendix Figure C2 separately plots empirical cumulative distribution functions
for first—investment returns of repeat angels and of single-firm angels. Central outcomes

are similar across groups, with differences concentrated in the tails—repeat angels’ first

investments exhibit modestly stronger upper tails and only small differences in losses once

8See Appendix Table CI for more details. The distributions reported in this table are winsorized at the
0.5th and 99.5th percentiles due to a few extreme values in the right tails, but unwinsorized values are used
in all regressions.

9 Appendix Table CII reports the distribution of returns using two alternative metrics: buy-and-hold
annual returns (BHAR, the annualized counterpart of TVPI) and public-market equivalents (PME) relative
to the OSEBX (Oslo Bgrs Benchmark Index), Russell 2000, and Russell 3000. The patterns mirror those
of the TVPI distribution. Relative to public benchmarks, PME-medians are below one, indicating that the
typical angel investment underperforms broad equity indices. At the same time, the upper tail is substantial
even accounting for the public market performance.
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unrealized positions are included. These patterns indicate that while the initial investments
of repeat investors are far from a sure thing, they are more likely to generate strong exits
than those in our sample who do not go on to make repeat investments. Overall, the return
distributions show that most angel investments perform poorly, however the returns are
characterized by pronounced skewness. As a result, despite the massive losses incurred in
most angel investments, the overall mean payback is more than twice the invested capital.
The result is consistent with prior studies that suggest that high skewness arises naturally in
markets with extreme uncertainty (Kerr, Lerner, and Schoar, 2014; Korteweg and Sorensen,
2017) and indicates that angel investors operate in a domain where returns are driven less
by systematic risk and more by the unique uncertainty of startups. While repeat angels
perform better on average, this is driven by their greater participation in home runs, not by
an ability to avoid losses.

Figure 2 plots the distributions of the average holding period (in years) over the same
TVPI buckets defined in Figure 1. The distributions are U-shaped, with the shortest holding
periods around the 1.0 bucket and longer holding periods in both tails. This pattern implies
that very poor and very strong outcomes tend to take longer to resolve, running counter to

the potential explanation that “patient” investors systematically enjoy higher payoffs.
Insert Figure 2 here.

Figure 3 shows the distribution of Full TVPI by investment size quartile. Small
checks are disproportionately concentrated at exactly 1.0, and this concentration declines
with check size. Conversely, the share of outcomes above 1.0—including the > 3x right
tail—is flat to slightly increasing with investment size, indicating that large checks do at

least as much to populate the right tail as small checks.

Insert Figure 3 here.
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The final portion of Table III describes the business connections that angel investors
possess. Although in the regressions these variables are measured dynamically, we present
statistics just prior to their first investment to provide a descriptive picture of what angels
look like when they enter our sample. In general, there is substantial variation across in-
vestors in terms of their prior linkages and business experience across a range of measures.
That is, angel investor wealth itself is similarly skewed as returns; yet this concentration of
capital appears economically productive: angels in higher wealth-quartiles achieve returns
31% higher than bottom-quartile investors (on average 2.96-3.44 times of the invested capi-
tal vs. 2.32, untabulated), a wealth premium suggesting that deeper capital positions enable

either better selection or more effective firm support, translating into higher performance.

III Are Some Angels Better than Others?

Next, to analyze how investor-specific characteristics are related to differences in returns,
we estimate investor fixed-effects regressions. This approach quantifies how much of the
variation in investment outcomes is attributable to persistent differences between investors

as opposed to investment-specific factors. We estimate the following regression model:

Ln(1+TVPI)ijr = o+ 0+ 3 0us Vs X I Entry year = s)
+ 25212%03 By x I(Exit year = t)
- 225:0 Y, x I(Entry age = q)

+ Zigzo w, x I(Exit age = 1) + €4, 2)

where 7 denotes firm, j denotes investor, and k£ denotes industry. The dependent variable

is the natural log of one plus the Full TVPI. The investor fixed effect o captures time-
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invariant, unobserved investor-specific characteristics, while d;, denotes industry fixed effects.
The variables 1, and w, capture firm-age dummies, in quarters, while 75 and 3; denote fixed
effects for the calendar years of investment and exit, respectively. The variable €;;; is the

idiosyncratic error term.

Insert Table IV here.

Table IV Panel A reports the key statistic, p (rho), which is the fraction of the
residual variance that is absorbed by variance across investors. Formally, p = C%U—EU?, where
o2 is the variance of investor-specific effects, capturing persistent differences across investors,
and o2 is the variance of idiosyncratic error, capturing within-investor variation. A higher
p indicates that most return variation stems from investor-level heterogeneity; a lower p
indicates that variation is driven primarily by firm- or deal-specific factors. Across all four
specifications, p remains stable at approximately 41% regardless of which additional fixed
effects are included. In other words, more than 40% of the overall variation in angel returns
can be attributed to systematic differences across investors. The remainder of 60% reflects
investment-specific idiosyncratic variation stemming from within-investor differences across
different investments, reflecting luck, deal-specific factors, or time-varying investor behavior.
This evidence suggests that investor heterogeneity, whether driven by skill, preferences, or
other stable characteristics, plays a substantial role in explaining performance differences.
Figure 4 confirms this pattern, showing slightly increasing p for Adjusted TVPI and Realized
TVPIL

Insert Figure 4 here.

Table IV Panel B explores this in more detail. Column (1) shows that repeat an-

gels realize returns approximately 5.1% higher than single-firm investors. The positive and
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significant coefficient on lagged TVPI of 0.068 in Column (2) suggests that prior successful
investments are associated with better subsequent performance. The first lag is stronger
(statistically significant 0.085) than the second lag (weaker but still statistically significant
0.029), suggesting that immediate past performance is more predictive than more distant
past. This is consistent with learning-by-doing or access to recent deal networks. Further-
more, column (4) shows that each 1% increase in an angel’s first investment return raises
the probability of making a second investment by approximately 0.012 percentage points,
indicating that initial success is associated with investor persistence in the market. This is
reminiscent of the performance persistence in venture investing documented in Kaplan and
Schoar (2005), Harris, Jenkinson, Kaplan, and Stucke (2023), and Korteweg and Sorensen
(2017); however, it is difficult to compare the degree of performance persistence across these
markets because the units of measure are different. Specifically, the venture literature has
documented persistence at the fund level, not the individual investment level, as we show.
A typical VC investor makes upwards of a dozen investments from a single fund. Harris,
Jenkinson, Kaplan, and Stucke (2023) show that the next fund has about a 40% chance of

earning top quartile returns if the VC fund manager’s current fund is in the top-quartile.

A  More Home Runs or Fewer Strike-Outs?

A critical assumption in the model of Denes, Howell, Mezzanotti, Wang, and Xu (2023)
is that higher-quality angels do not just avoid losers more often, they are more likely to
experience right-tailed outcomes. Specifically, they assume that investors face a power-law
distribution and differ in terms of the shape parameter they face, which governs both the
mean of the investment and its right-skewness. We test this empirically using a predicted
angel quality measure based on their financial and human capital constructed from Equation

4. Specifically, we estimate fitted values from a pooled OLS regression of returns on pre-
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investment angel characteristics, then compute the investor-level average of these fitted values
to classify angels into performance terciles, with the highest tercile representing the best-

performing investors.
Insert Table V here.

Table V reports average marginal effects from logit regressions examining whether
angels in the top tercile are more likely to land in each interval of the return (Full TVPI)
distribution. The evidence strongly favors the homerun hypothesis. Best-performing angels
are only marginally more likely than mid-tier angels to achieve moderate returns (0.2pp
advantage), yet they are 1.2pp more likely to land in the top 5% of outcomes. This 6-fold
increase in the marginal effect demonstrates that angel quality gradient steepens monotoni-
cally as we move toward extreme outcomes. The results thus support the view that superior
angels succeed by concentrating capital on high-upside opportunities—they hit more home

runs, not merely fewer strikeouts.

IV  Why are Some Angels Better than Others?

The results thus far indicate that in spite of the extreme right-skewness in investment re-
turns, investor-level differences are important for understanding overall variation in angel
returns. In other words, some angels are better than others. In this section, we use the
theoretical motivation of Section I to explore why this is happening. We begin by explor-
ing the propensity to become a repeat investor. Then we decompose the overall variation
in returns into differences across firm-level average returns and differences across specific
investors within the same firm to explore how founder-angel matching versus angel-specific

bargaining power or investment timing affects investment outcomes.
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A Who Becomes a Repeat Angel?

Table IV Panel B suggests that repeated participation in the angel market is itself a measure
of successful investment. To explore who becomes a repeat angel investor, Table VI reports
average marginal effects from logit estimations in which the dependent variable is a dummy
variable that flags those investors who make multiple investments during our sample period.
Note that measuring repeat investors this way unavoidably introduces measurement error,
because our first-time angel sample includes individuals who will later make repeat invest-
ments, but have not yet done so. Thus, our estimates are likely attenuated and represent a

lower bound on the effect of these observables on repeat investment.
Insert Table VI here.

The right-hand side variables are measured at the time of the angel’s first investment in our
data. All specifications include fixed effects for both the calendar year of investment and
exit. Columns (1)-(5) also include fixed effects for firm age in quarters at investment and
exit.

Both measures of wealth, higher taxable wealth and greater public stock market
investment, are significantly positively related to the probability of becoming a repeat angel.
This is perhaps unsurprising given the risk involved in early-stage investment, but indicates
that deeper financial resources encourage further participation in angel investing.

Prior experience and personal connections are also important determinants of repeat
investing. Column (2) includes a measure of prior board experience along with an interaction
term capturing whether the prior board experience is in the same industry as the repeated
investment. Both are highly significant. This evidence supports the widely held view that
angel investors are former business leaders who are “giving back” to the industries in which

they made their success, sharing their business acumen with new entrepreneurial talent.
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Linkages to other investors are positively related to repeat investment. Prior board
experience, prior VC-backed firm links, and prior links to others through shared investor
and board relationships all substantially increase the likelihood of repeated angel activity.
This again supports the view that repeat investors are individuals with significant prior
business success in a particular domain, supporting the view portrayed in Moskowitz and
Vissing-Jgrgensen (2002) and Morrisette (2007).

In contrast, direct connections to the focal founder are negatively related to repeat
investing. These connections are measured by prior board overlap or prior shared investment
experience. The results suggest that investment driven by personal connections, even formed
through business ties, is less likely to result in the programmatic investment activity seen in

more professional angel investors.

B Investment Performance and Firm Matching

Because we are interested in how variation in investor outcomes can be attributed to both
firm-level differences in investment outcomes (which presumably reflects angel-firm match-
ing) as well as within-firm differences in investor-level outcomes (which presumably reflects
differences in bargaining power owing to skill or connections), we take the standard pooled

OLS specification, given by:
In(1+7TVPI);; =a+ X5 +e;, (3)

where 7 denotes firm and j denotes investor, and decompose this into within- and between-

firm variation by writing it as follows:

111(1 + TVP[)Z] = o+ (Xz] - 71>BW + yzﬁB + €ij- (4)
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The dependent variable is the natural log of one plus the Full TVPI. The matrix X includes
measures of wealth, experience and connections, as well as other controls, including fixed
effects for both the calendar year of investment and exit, as well as fixed effects for firm
age in quarters at investment and exit in some specifications. Wealth is measured by Public
investment (in the domestic public stock market) and Gross wealth.'® Repeat angel is a
dummy variable equal to one if an investor has made angel investments prior to the focal
investment.!’ Our main experience measures are Prior board experience, which indicates
whether the investor held a board position prior to the angel investment, and the interaction
with Same industry which indicates a prior board position in a firm in the same industry as
the focal investment. Prior focal founder link indicates whether the investor was connected to
the focal startup founder, either through a board or ownership position, prior to the observed
angel investment. Prior VC-backed firm link indicates whether the investor was similarly
connected to a VC-backed firm prior to the angel investment. Prior investor links and Prior
board links control for the number of individuals the investor was connected to through
common ownership or board positions, respectively. These measures proxy for connections.

The variable Takes board seat is a dummy equal to one if the investor takes a board
seat with the investment. Qwnership share is measured as the total number of shares acquired
by the angel divided by total number of firm shares outstanding. These variables allows us
to measure the degree to which an angel is involved in the management and decision-making

of the focal investment.

Insert Table VII here.

10Gross wealth is the angel’s taxable gross wealth net of tax-related value discounts but before any debt
deduction. We obtained individual-level wealth data for individuals investing in a subset of the firms in our
data. Kisseleva, Mjgs, and Robinson (2025) describe the inclusion criteria for this subsample.

"UNote that this definition of repeat angel differs from the dependent variable in Table VI in that it varies
over time, equaling zero prior to the investor’s second investment and one thereafter.
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Table VII presents the between-firm estimates, 32, which are effectively regressions
on firm-level average returns. Wealth measures are highly correlated with cross-sectional
average differences in returns, which is consistent with the idea that wealthier angels are
invited to invest in or otherwise identify strong-performing firms on average. Similarly, repeat
angels sort into better performing firms, but statistical significance of this effect is sensitive
to controls for prior experience and connections. This suggests that network-building and
the accumulation of expertise over time as angels invest repeatedly is an important source
of return differences, at least across startups.

We also find evidence pointing to the importance of past experience, but with an
important nuance. While general board experience does not predict higher returns, the
interaction of board experience with industry relevance is a powerful, positive, and highly
significant predictor of returns (approximately 6.7% higher returns in all specifications). This
suggests that the value of an angel’s knowledge is based on specialized, industry-specific
expertise rather than generic business acumen.

Connections are also important in the cross-section. The connections to VCs through
prior VC-backed firm involvement are weakly associated with more than 3% higher returns.
This demonstrates that “who you know” is a critical component of angel success in selecting
firms. At the same time, direct connections to the focal founder show negligible effects in this
between-firm analysis. In contrast, personal wealth shows a modest positive association with
returns between firms, suggesting that raw financial capacity is not the main determinant
of selecting into superior firms. Thus, the initial evidence suggests that between firms, an
angel’s human and social capital are more decisive than her financial capital.

To dig deeper into the wealth channel, we replicate Figure 3 but now show the distri-
bution of Full TVPI by total funding raised per firm (instead of angel investment size). Figure

5 demonstrates that firms raising more capital achieve substantially better outcomes. While
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bottom-quartile firms concentrate 62% of their investments in loss-making or breakeven re-
turns, top-quartile firms shift this distribution dramatically—only 45% remain there. Con-
versely, 55% of investments in firms in the top-quartile generate positive returns versus 37%
for firms in the bottom-quartile. This advantage compounds at higher return thresholds:
strong outcomes occur in 12% of top-quartile firms but only 2% of bottom-quartile invest-
ments. These distributional patterns are confirmed by (untabulated) mean comparisons of
angel returns, which gradually increase and then increase substantially at the top quartile of
firm capitalization. Specifically, firms in the top quartile achieve on average a 3.05 multiple
on their invested capital versus an average of 1.46 for bottom-quartile firms. This shows
that financial resources available to the firm matter materially for investment performance
and suggest that one channel by which deeper pocketed investors earn higher returns is that

they sort into investments with deeper capital commitments.
Insert Figure 5 here.

We examine this idea in greater detail in Table VIII, where we examine who invests
in those capital-intensive, top-quartile firms. Wealthier angels with stronger networks and
more experience are substantially more likely to invest in capital-intensive firms. Crucially,
these selection effects are two to three times larger than the direct return effects in Table
VII, highlighting that the deep pockets advantage operates through firm selection. Note,
however, that the industry board experience flips sign and becomes reliably negative when
we control for wealth, suggesting that the incremental impact of industry background is

strongest for smaller, less capital-intensive startups.
Insert Table VIII here.

Taking a board seat in the focal firm is negatively associated with being in capital-

intensive investments. This is consistent with the fact that in firms with large capital re-
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quirements, the angel’s investment plays a smaller overall role, and therefore the angel in-
vestment is less likely to be large enough to receive important control rights with it (Kaplan

and Stromberg (2003)).

C Within-Firm Differences in Performance

In Table IX we examine the " from Equation 4, which provide estimates of within-firm
differences in angel investment performance. Most of the results stand in sharp contrast
to the results obtained at the cross-sectional level across firms. For example, measures
of wealth are reliably negatively related to returns. The interpretation is that wealthier
investors, although they may select into better performing firms, earn lower returns relative
to other investors in the same firm once we control for their ownership share. This speaks
against the idea that their deep pockets confer bargaining power that they exercise to get
better deal terms relative to other investors, although the loading on ownership share does
indicate that “anchor investors” earn better returns relative to other investors in the same
deal. These specifications include controls for calendar year of investment and exit, as well
for the firm age at the time of the investment, therefore the wealth results are not easily

explained by the fact that they disproportionately invest earlier, or later, in a startup’s life.
Insert Table IX here.

The within-firm performance premium associated with industry-specific board ex-
perience is largely absent, suggesting its value to angels lies primarily in selecting better
firms. Likewise, angel investors with board seats in the focal firm do not earn better re-
turns than other investors, once we control for the size of the ownership stake—which as
we show below, is closely related to the presence of a board seat. But the result indicates

that angel investors do not earn a premium on the control rights they possess through the

28



board seat. Prior connections are also generally associated with weaker returns relative to
other investors, suggesting that connections do not command a premium. In contrast, focal
founder connection remains a robust positive predictor of 4.6% higher returns even within
the same firm, implying that the benefits of this social tie extend beyond deal access into
post-investment dynamics.

By decomposing the observed returns into variation in purchase price and exit price,
we can glean deeper insight into the sources of the investor-level differences in returns we
observe within a given firm. Table X separately reports differences in purchase prices in
Panel A and exit prices in Panel B. Differences in purchase prices are indicative of preferential
access, while differences in exit prices are indicative of better timing ability, which may be a

reflection of better knowledge.
Insert Table X here.

Angels with a focal founder connection pay a 6% lower purchase price, but their exit
prices are no different than other investors in the same firm. This suggests that preferential
access is important for their return differences. Angel investors with VC ties pay a 16%
higher purchase price than others in the same firm. This is consistent with them investing
under preferential shareholder agreements, similarly to VCs, which in turn is priced into the
share price, as in (Gornall and Strebulaev, 2020). In contrast, angels possessing relevant
startup board experience in the same industry secure 11% higher prices per share at exit,
consistent with information advantages driving their better performance.

To ensure that our results are not driven by participation in different financing rounds
in the same firm age quarter, Appendix Tables CIII and CIV replicate Tables IX and X but
include financing round calendar year and financing round sequence fixed effects in addition

to firm fixed effects. The results remain qualitatively unchanged. While our broad definition
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of angel investors allows for exploiting heterogeneity among angels, the results mix outside
angels with family finance, so that the latter may inflate the association with founder ties.
In untabulated analyses, we exclude identified family members and the results remain the

salne.

V The Real Effects of Angel Investment

The final component of our analysis attempts to uncover the mechanisms by which angel
investors exert influence over the firms in which they invest. To do this, we first explore
investor-level determinants in board seat allocation. This allows us to ask whether board
seats are correlated with greater angel knowledge, with stronger control rights, or both. Then
we examine real outcomes like sales and employment to see how operating characteristics

are tied to variation in angel investment.

A How does Board Experience Matter?

Table VII shows that taking a board seat in the focal firm is positively and significantly as-
sociated with almost 5% higher returns, consistent with the view that active monitoring and
advising is rewarded, as discussed above, and improves performance. To better understand
the mechanisms through which angels exert influence, we next examine the determinants of
board seat allocation. Table XI illustrates how firms select directors. The most powerful
determinant is the angel’s equity stake; that is, a 10%-increase in the ownership share is as-
sociated with a 1.6pp- and 1.2pp-increase in the probability of getting a board seat between
and within a firm, respectively.

Supporting the human capital hypothesis, we find that prior board experience, espe-

cially when it is in the same industry, increases an angel’s probability of joining the board by

30



1.6pp (in the full specification) between firms and to a significantly larger extent, by 4.3pp,
in comparison to other angels in the same firm. This is consistent with ideas in Hart and
Moore (1988) and Grossman and Hart (1986) on the optimal allocation of decision rights.
Consistent with the network hypothesis, both a prior connection to the focal founder (4.1pp)
and prior VC-backed firm involvement (2.3pp) are strong predictors of board membership in
comparison to other angels in the same firm, indicating that trust and pre-existing board-
related experience and relationships facilitate entry into formal governance. A larger network
of co-board members is also positively associated with taking a board seat, in support of

this explanation.
Insert Table XI here.

Table XII delves deeper into the human capital hypothesis by disaggregating prior
board experience. The between-firm results (Columns (1)—(4)) show that the type of knowl-
edge that matters is highly specific to the private market, and even more so in entrepreneurial
context. Prior experience on the boards of other startup or other non-startup, private firms
is associated with significantly higher returns, but only if it is in the same industry (7.1%
and 4.8%, respectively). In contrast, board experience in public firms confers no perfor-
mance advantage. This suggests that the valuable “what you know” is knowledge of private,
entrepreneurial ventures, not general business skills from the publicly-listed corporate world.
The within-firm analysis in Columns (5)—(8), confirms that the channel through which this
human capital operates, is the superior deal selection, that is, all board experience variables
become statistically insignificant. Thus, the relevant private-company experience allows an-
gels to pick better ventures ex-ante, but it does not appear to translate into a differential

ability to generate higher returns compared to other investors within the same firm.

Insert Table XII here.
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B Angels and Real Outcomes

Finally, we examine heterogeneity in firm-level outcomes across angels with different at-
tributes. Table XIII shows that the operational and financial profiles of firms differ greatly
based on the types of angel investment they receive. Panel A presents differences in how
firms financed by different angels subsequently access institutional capital. Firms financed by
angels with prior experience in VC-backed firms are substantially more likely to obtain sub-
sequent VC financing (8.5pp higher). This suggests that the angels’ connections to venture

organizations are a key non-pecuniary input that they provide.
Insert Table XIII here.

Panel B documents substantial differences in firm operational characteristics. Firms
financed by angels with prior startup board experience in the same industry are associ-
ated with higher 5-year revenues (80% higher) and salary expenses (70% higher). In stark
contrast, firms financed by angels with network capital (VC-backed involvement or founder
connections) show markedly lower revenues (80% and 70% lower, respectively). While it is
impossible to determine from matched investment data whether this is driven by selection
effects on the angel or startup side, this suggests that angel characteristics associated with

better financial performance also drive real outcomes.
Insert Table XIV here.

Table XIV provides a complementary within-firm analysis, estimating how firm tra-
jectories respond to angel entry with specific characteristics. An important contrast emerges:
angel entry with specialized startup board experience in the same industry shows no statisti-
cally significant impact on subsequent revenues, salary growth, or VC financing, confirming

that this form of expertise primarily reflects selection or matching ex-ante. In contrast,
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entry of an angel with VC-backed firm involvement is associated with higher same-round
VC participation and elevated exit probabilities. Similarly, angel entry with focal founder

connections is associated with higher exit likelihoods.

VI Conclusion

This paper provides the first large-scale evidence on the investment outcomes associated with
early-stage angel investing. We assemble detailed, investment-level, time-series data from
Norwegian equity transaction records, linking private company investments to individual
investors. Using effectively the full universe of angel investments in Norway from 2003 to
2017, we measure the performance of angel investors, compare different types of angels, and
assess the factors that drive variation across investors in this segment of the capital market.

The punchline of our analysis is that although the returns to angel investing are highly
right-skewed—perhaps more than has been recognized from prior work—some angels experience
systematically better returns than other angel investors. These angels tend to be wealthier,
tend to have industry-specific leadership experience (as proxied by board membership) and
tend to have personal connections to founders. The return differences arise both through
matching with better firms, and through earning stronger returns than other investors in the
same firm. A natural interpretation of these findings is that scarce business management or
entrepreneurial management skills are being rewarded in the early-stage investment market.

These findings carry important implications for policy debates aimed at expanding
access to early-stage capital. A number of recent studies evaluate interventions such as
investor tax credits, wealth-threshold adjustments, and subsidy programs designed to draw
new investors into entrepreneurial finance. The evidence from these settings is mixed. Denes,

Howell, Mezzanotti, Wang, and Xu (2023) show that U.S. angel tax credits increase the
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number of investments made but do not improve entrepreneurial outcomes, precisely because
the investors most responsive to subsidies tend to be those with the least ability to select
or support high-growth firms. Berger and Gottschalk (2025) document a similar pattern in
Germany’s INVEST program: subsidies attracted a wave of inexperienced angels, increasing
the volume of capital but reducing the average level of expertise and governance supplied to
young firms. Related work on investor accreditation (Lindsey and Stein, 2025) likewise shows
that shifting the wealth threshold affects the composition of participants, with implications
for firm entry and growth.

Our results speak directly to these concerns and help clarify the mechanism behind
them. Because we can observe and compare all investors within the same firms—as well as
across the full population of investors—we show that the attributes correlated with successful
investment are not those most easily altered by broad-based policy interventions. Industry-
specific experience and founder-network ties are central drivers of superior performance, the
first in selecting into stronger firms and the second one in shaping investment terms once
inside a deal. Raw financial capacity plays a much smaller role. Thus, the policy-relevant
margin—bringing new, less-wealthy entrants into angel markets via subsidies—is not the
same as the intensive margin of very wealthy investors’ ability to fund capital-intensive
winners.

We show that policies that lower participation costs or wealth thresholds operate on
a margin that our evidence suggests is largely orthogonal to the margin relevant for firm
outcomes. Indeed, by encouraging entry of investors who are less equipped to contribute
expertise or connections, such programs may shift the composition of angel capital in ways
that reduce the average level of monitoring, discipline, and entrepreneurial know-how at-
tached to early-stage investment. Given that so few angel investments generate meaningful

returns, such policies seem unlikely to improve outcomes in this market. Taken together,
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the evidence from our setting reinforces the emerging view in the policy literature: inter-
ventions aimed at increasing the quantity of angel capital must grapple with the fact that
the quality margin—rooted in experience and relationships—is what ultimately matters for

entrepreneurial outcomes.
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Figure 1: Distribution of angel investment returns

Figure 1 presents the distribution of returns to angel investments over the 2003-2017 period, measured by total value to paid-in
capital (TVPI). We define Realized TVPI as the ratio of proceeds from sales or liquidation to the purchase cost of the realized
shares; Adjusted T'VPI assigns a TVPI of zero to any firm that fails to report revenues for five consecutive years following
the investment and receives no further equity financing; and Full T'VPI values all unrealized investments by pricing untraded
shares at the most recent price observed in the latest financing round. This implies that Full TVPI includes all investments.
For investments with multiple outcomes (for example, partially realized and partially unrealized stakes), each outcome’s TVPI

is weighted by the purchase amount of its shares.
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Figure 2: Distribution of investment holding periods

Figure 2 presents the distribution of average holding periods (in years) for angel investments over the 2003-2017 period,
organized by the three return measurement approaches described in Figure 1.
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Figure 3: Distribution of returns by investment size

Figure 3 presents the distribution of returns, measured by Full T'VPI, to angel investments over the 2003-2017 period, disaggre-
gated by investment-amount quartile. Size quartiles are defined as follows: Q1<NOK 18,000 (USD 3,000); Q2=NOK [18,000,
50,000) (USD 3,000-8,000); Q3=NOK [50,000,110,000] (USD 8,000-17,000); Q4>NOK 110,000 (USD 17,000). Exchange rates
are based on the average daily interbank mid-quote rate reported by Norges Bank over our sample period (= NOK 6.6 per USD

1). Full TVPI calculation is described in 1.
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Figure 4: Decomposing investment performance heterogeneity

Figure 4 shows the proportion of total variance in investment returns attributable to persistent, time-invariant differences
between investors (p). p is estimated from investor fixed-effects regressions as shown in Equation 2 using three different return
measures: Realized TVPI, Adjusted TVPI, or Full TVPI. Within each return measure, each bar corresponds to specifications
with an increasing set of controls: black bars represent regressions with the investor fixed effect only; blue bars in addition
include investment and exit calendar year fixed effects; red bars add investment and exit firm age fixed effects; and orange bars
add industry fixed effects. Panel A uses the full sample of angel investors, while Panel B is restricted to repeat investors (those
with two or more investments).
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Figure 5: Distribution of returns by total equity raised

Figure 5 presents the distribution of returns, measured by Full TVPI, to angel investments over the 2003-2017 period, dis-
aggregated by the firm’s total equity raised quartiles. Total equity quartiles are defined as follows: Q1<NOK 100,000 (USD
15,000); Q2=NOK [100,000, 198,000) (USD 15,000-30,000); Q3=NOK [198,000, 1,000,000] (USD 30,000-152,000); Q4>NOK
1,000,000 (USD 152,000). Exchange rates are based on the average daily interbank mid-quote rate reported by Norges Bank
over our sample period (= NOK 6.6 per USD 1). Full TVPI calculation is described in 1.
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Table I: Firm characteristics and the incidence of equity financing

Table I presents average marginal effects from logit regressions as shown in Equation 1. Columns (1)—(4) are based on the
full sample of startups founded in 2004-2017, while columns (5)—(6) restrict the sample to firms that received any outside
equity financing. The dependent variable equals one if the firm receives any outside equity financing over the 2003-2017
investment sample period in Columns (1)—(2), while it equals one if the firm raises equity from an angel investor in Columns
(3)—(6). Founder equity is measured as the cumulative equity amount raised from the founder(s) over the firm’s first five years.
Other firm characteristics are measured as averages over the firm’s first five years and are winsorized at the 0.5th and 99.5th
percentiles. Standard errors are clustered at the region level and reported in parentheses. All specifications include founding
year, industry and region fixed effects. One, two, and three asterisks indicate statistical significance at the 10%, 5%, and 1%

levels, respectively.

Raises Outside Equity (1/0)

Raises Angel Equity (1/0)

0 2) ® 0 ) ©
Ln (1 + founder equity) -0.01 7% -0.01 7% 0.004***  0.004***  0.021***  0.021***
(0.001) (0.001) (0.001)  (0.001)  (0.000)  (0.000)
Bank loans/total assets 0.192%%* 0.172%%* 0.156%**  0.140*** 0.007 0.009
(0.009) (0.008) (0.008)  (0.008)  (0.007)  (0.007)
Convertible loans/total assets — 1.063*** 0.926%** 0.682***  0.597***  _0.138* -0.097
(0.097) (0.093) (0.081)  (0.080)  (0.072)  (0.071)
Net income/total assets -0.011%** -0.007*** 0.002%**
(0.001) (0.001) (0.001)
Revenues/total assets -0.003%** -0.002** 0.001
(0.001) (0.001) (0.001)
Cash/total assets -0.024%** -0.027** -0.000
(0.007) (0.007) (0.006)
Intangible assets/total assets 0.318%** 0.169%** -0.080***
(0.020) (0.018) (0.011)
Salary expenses/total assets -0.012%** -0.006*** 0.007%**
(0.002) (0.002) (0.002)
Observations 124,348 124,348 124,348 124,348 59,702 59,702
Pseudo R-squared 5.6% 6.1% 2.8% 2.9% 13.8% 14.0%
Sample firms Full Full Full Full Outside  Outside
Sample Sample Sample Sample Equity Equity
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Table II: Sample firm characteristics

Table II presents descriptive statistics for the full sample of startups founded in 2004-2017. Statistics are presented separately
for all firms that raise any outside equity over the sample period, the subsample of those firms with an angel investor, and
firms with no outside equity. An angel investment is defined as any equity stake acquired by a private individual—outside the
founding team—during a financing round, but conditional on investing at least NOK 10,000 (approximately USD 1,667). Firm
characteristics over the firm’s first five years are averages over the period. Within each group of firms, all measures of equity
and firm characteristics are winsorized at the 0.5th and 99.5th percentiles. Monetary amounts are expressed in million NOK
(USD 1 ~ NOK 6.6 over the sample period, based on average daily interbank mid-quote rates from Norges Bank).

Any Outside Equity

No Outside Equity

All With Angel Investor

N of firms 59,702 49,718 64,646
% of all firms 48.0% 40.0% 52.0%

mean p50 P75  mean p50 p75  mean  pb0 p75
Total equity injected 4.02 0.11  0.43 1.85 0.11  0.33 0.15 0.03 0.11
Outside equity 3.09 0.07 0.26 1.36 0.06 0.20
Angel equity 0.39 0.06 0.14
N of angel investors 1.8 1.0 2.0
Firm characteristics over firms’ first five years
Total equity injected 334 011 040 150 011 031 014 003 0.1
Total assets 7.41 0.63 2.03 3.45 0.56 1.73 2.12 0.39 1.16
Revenues 4.98 0.69  2.69 3.40 0.65  2.47 2.29 0.49 1.60
Bank loans 1.56 0.00 0.13 0.69 0.00 0.12 0.19 0.00  0.00
Convertible loans 0.01 0.00  0.00 0.01 0.00  0.00 0.00 0.00  0.00
Net income -0.04 -0.01 0.07 0.01 0.00 0.06 0.13 0.01 0.11
Cash 0.80 0.12 041 0.53 0.11  0.36 037 0.09 0.31
Intangible assets 0.52 0.00 0.01 0.21 0.00 0.01 0.04 0.00  0.00
Salary expenses 1.30 0.19 0.90 0.99 0.18 0.84 0.56 0.15  0.59
Return on assets -49.9% -2.9% 5.3% -46.4% -2.7% 5.8% -31.1% 0.0% 12.0%
Bankrupt/liquidated 15.2% 16.0% 14.9%
Ultimate firm exit
Independently operating 63.2% 64.8% 74.0%
Bankruptcy/liquidation  24.1% 25.4% 22.0%
M&A 12.6% 9.8% 3.9%
IPO (Oslo Bors) 0.1% 0.1% 0.0%
Firm age at exit 5.4 4.0 8.0 5.4 4.0 8.0 4.8 4.0 6.0
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Table III: Angel investors and their investments

Table III reports investor-and investment-level descriptive statistics for the 76,338 angel investors in private firms founded over the 2004-2017 period. To
measure angel investment returns, we use total value to paid-in capital, TVPI. Angel characteristics prior to the first angel investment focus on measures
over the years prior to investors’ first angel investment and are reported conditional on investors having non-zero values. For public investments,
portfolio-level TVPI is based on all investments, with the TVPI on unrealized positions computed using the latest quoted stock price during our sample
period. Gross wealth is the angel’s taxable gross wealth net of tax-related value discounts but before any debt deduction, measured in the year of
first angel investment. Monetary amounts are expressed in million NOK (USD 1 ~ NOK 6.6 over the sample period, based on average daily interbank

6V

mid-quote rates from Norges Bank). Total amount invested, gross wealth and investment returns are winsorized at the 0.5th and 99.5th percentiles.

N mean sd skew. pl0 p25 p50 P75 p90 P95 P99
Angel investments
Total amount invested 76,338  0.25 0.92 7.86 0.01 0.02 0.05 0.12 0.39 0.88 4.99
N of investments 76,338 1.1 0.5 7.5 1.0 1.0 1.0 1.0 1.0 2.0 3.0
Average ownership stake 76,338 29.8% 19.2% 37.9% 4.1% 125% 30.0% 50.0% 50.0%  50.0%  85.0%
Average firm age at investment 76,338 0.4 1.2 4.7 0.0 0.0 0.0 0.0 1.0 2.5 6.0
% of investments realized 76,338 51.9% 48.8% -7.5% 0.0% 0.0% 66.7% 100.0% 100.0% 100.0% 100.0%
Investment-level returns
Realized TVPI 45180 2.38 9.63 7.76  0.00 0.00 0.32 1.00 3.33 8.39 50.91
Adjusted TVPI 48,103  2.17 8.74 7.59 0.00 0.00 0.14 1.00 3.00 7.67 48.92
Full TVPI 86,585  1.96 7.50 851 0.00 0.01 1.00 1.00 1.98 5.00 39.57
Repeat angel’s first investment
Full TVPI 7,377  2.68 9.68 6.40 0.00 0.00 0.99 1.00 3.03 9.09 64.29
Angel characteristics at first investment
Prior investor links 22,825 8.3 13.8 5.1 1.0 2.0 4.0 8.0 20.0 31.0 70.0
Prior boards 34516 4.5 7.8 7.6 1.0 1.0 2.0 5.0 10.0 16.0 37.0
Prior board links 33,091 10.1 17.5 5.7 1.0 2.0 5.0 11.0 23.0 37.0 90.0
Prior focal founder link (1/0) 76,338  14.3%
Prior VC-backed firm links 1,757 2.0 2.5 5.0 1.0 1.0 1.0 2.0 4.0 6.0 15.0
Public equity transactions 12,522  64.9 3885 40.1 1.0 2.0 9.0 38.0 129.0 255.0 819.0
Public equity TVPI 12,522 1.36 1.11 3.73 0.71 0.96 1.04 1.35 2.26 3.47 6.66
Gross wealth 19,644 4.80 1447 6.78 0.10 0.54 1.20 3.04 8.76 18.55 80.21




Table IV: Some angels are better than others

Table IV Panel A reports estimates from a within-investor fixed effects model as specified in Equation 2, where the dependent
variable is the natural log of one plus the Full TVPI. Panel B reports OLS regression estimates (Columns (1)—(3)) with the same
dependent variable. Column (4) presents average marginal effects from a probit specification where the dependent variable,
Repeat angel, is a dummy variable that flags individuals who have made more than one investment during the sample period.
Standard errors are robust in Panel A and clustered at the firm level in Panel B. One, two, and three asterisks denote statistical

significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Decomposing Heterogeneity in Returns

(1) (2) 3) 4)

Investor FE Yes Yes Yes Yes
Investment + exit CY FE No Yes Yes Yes
Investment + exit firm age quarters FE No No Yes Yes
Industry FE No No No Yes
Rho 41.2% 41.1% 41.8% 41.6%

Panel B: Repeat Angel Returns

Repeat
Angel (1/0)
(1) (2) (3) 4)

Repeat angel (1/0) 0.051%**

(0.008)
L1.TVPI 0.068***  0.085%**

(0.012) (0.026)
L2.TVPI 0.029*
(0.017)
First investment TVPI 0.012%***
(0.002)

Observations 86,583 10,242 2,646 76,231
Adjusted R-squared 4.5% 4.1% 3.3% 4.9%
Investment + exit CY FE Yes Yes Yes Yes
Investment + exit firm age quarters FE Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes
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Table V: Angel quality and the tail of returns

Table V reports average marginal effects from logit regressions examining the probability that an angel investment’s Full TVPI
falls within specified intervals of the overall return distribution. Predicted angel quality is computed as the investor-level average
of fitted values from the pooled OLS regression as shown in Equation 3, used to classify angels into performance terciles, with
the highest tercile representing the best-performing investors. All specifications include dummy variables for the calendar year
of the investment and exit as well as dummy variables for the firm age measured in quarters at the time of the investment and
exit. Standard errors are clustered at the firm level and reported in parentheses. One, two, and three asterisks denote statistical
significance at the 10%, 5%, and 1% levels, respectively.

TVPI (1/0) 0<IVPI<1 TVPI=1 1<TVPI<p85 p85<TVPI<pd0 p90<IVPI<p95 TVPI>p95
) @ ® @ ® ©)
Predicted angel quality
Second tercile -0.004 -0.019%** 0.007%** 0.007*** 0.005** 0.007%%*
(0.004) (0.004) (0.002) (0.002) (0.002) (0.002)
Third tercile 0.005 -0.052%** 0.009%** 0.010%** 0.010%** 0.019%**
(0.004) (0.004) (0.002) (0.002) (0.002) (0.002)
Observations 86,577 86,570 86,532 86,554 86,504 86,199
Pseudo R-squared 15.1% 26.1% 4.6% 3.2% 3.5% 4.0%
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Table VI: Who becomes a repeat angel?

Table VI reports average marginal effects from logit estimations of the regression as shown in Equation 4 but with the dependent
variable being a dummy variable that flags individuals who have made more than one investment during the sample period.
The sample includes one observation per angel investor and the right-hand side variables are measured as of the time of the
first observed investment in our sample. Public investment controls for the angel’s total investment amount in domestic public
stocks prior to the angel investment. Prior board experience indicates whether the investor held a board position prior to the
angel investment, while the interaction with Same industry indicates a prior board position in a firm in the same industry
as the focal investment. Prior focal founder link indicates whether the investor was connected to the focal startup founder,
either through a board or ownership position, prior to the observed angel investment. Prior VC-backed firm link indicates
whether the investor was similarly connected to a VC-backed firm prior to the angel investment. Prior investor links and prior
board links control for the number of individuals the investor was connected to through common ownership or board positions,
respectively. Takes board seat is a dummy equal to one if the investor takes a board seat along with the investment. Ownership
share is measured as the total number of shares acquired by the angel divided by total number of firm shares outstanding.
Gross wealth is the angel’s taxable gross wealth net of tax-related value discounts but before any debt deduction. We obtained
individual-level wealth and income data for individuals investing in potentially innovative firms (as defined in Kisseleva, Mjgs,
and Robinson (2025)) during the period 2011-2018; thus, these specifications include only a subsample of our angels. All
specifications include dummy variables for the calendar year of the investment and exit. All specifications except for Column
(6) also include dummy variables for the firm age measured in quarters at the time of the investment and exit. Standard errors
are clustered at the firm level and reported in parentheses. One, two, and three asterisks denote statistical significance at the
10%, 5%, and 1% levels, respectively.

(1) (2) 3) 4) (5) (6)

Ln (1 + public investment) 0.006%** 0.003*** 0.003%**
(0.000) (0.000) (0.000)
Ln (gross wealth) 0.017#**
(0.002)
Prior board experience (1/0) 0.067*** 0.010***  0.007  0.011%**
(0.003) (0.004)  (0.008)  (0.004)
Prior board x same industry (1/0) 0.024%*% 0.007** 0.002 0.007**
(0.003) (0.003)  (0.006)  (0.003)
Prior focal founder link (1/0) -0.007**  -0.006**  -0.011*  -0.007**
(0.003)  (0.003)  (0.006)  (0.003)
Prior VC-backed firm link (1/0) 0.028%**  0.021***  0.030***  0.023***
(0.007)  (0.007)  (0.010)  (0.007)
Ln (1 + prior investor links) 0.023***  0.021***  0.018***  (.021***
(0.001)  (0.001)  (0.003)  (0.001)
Ln (1 + prior board links) 0.027***  0.020***  0.005*  0.020***
(0.001)  (0.002)  (0.003)  (0.002)
Takes board seat (1/0) 0.006** -0.003 -0.000 0.000 -0.003 -0.003
(0.003)  (0.003)  (0.003)  (0.003)  (0.006)  (0.003)
Ln (ownership share) 0.002 0.001  0.005*** 0.005***  -0.003 0.003*
(0.002)  (0.002)  (0.002)  (0.002)  (0.003)  (0.002)
Observations 76,231 76,231 76,231 76,231 19,517 76,338
Pseudo R-squared 6.0% 7.2% 9.3% 9.6% 10.0% 9.3%
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Table VII: Why are some angels better than others?

Table VII reports between-firm estimates from regressions as shown in Equation 4. The dependent variable is the natural log
of one plus the Full TVPI. Public investment controls for the angel’s total investment amount in domestic public stocks prior
to the angel investment. Repeat angel is a dummy variable equal to one if an investor has made angel investments prior to the
focal investment. Prior board exrperience indicates whether the investor held a board position prior to the angel investment,
while the interaction with Same industry indicates a prior board position in a firm in the same industry as the focal investment.
Prior focal founder link indicates whether the investor was connected to the focal startup founder, either through a board
or ownership position, prior to the observed angel investment. Prior VC-backed firm link indicates whether the investor was
similarly connected to a VC-backed firm prior to the angel investment. Prior investor links and prior board links control for the
number of individuals the investor was connected to through common ownership or board positions, respectively. Takes board
seat is a dummy equal to one if the investor takes a board seat along with the investment. Ownership share is measured as the
total number of shares acquired by the angel divided by total number of firm shares outstanding. Gross wealth is the angel’s
taxable gross wealth net of tax-related value discounts but before any debt deduction. We obtained individual-level wealth
and income data for individuals investing in potentially innovative firms (as defined in Kisseleva, Mjgs, and Robinson (2025))
during the period 2011-2018; thus, these specifications include only a subsample of our angels. All specifications include dummy
variables for the calendar year of the investment and exit. All specifications except for Column (6) also include dummy variables
for the firm age measured in quarters at the time of the investment and exit. Standard errors are reported in parentheses. One,
two, and three asterisks denote statistical significance at the 10%, 5%, and 1% levels, respectively.

(1) 2) 3) (4) () (6)

Ln (1 + public investment) 0.003*** 0.002%** 0.002%**

(0.001) (0.001) (0.001)
Ln (gross wealth) 0.014%**
(0.004)

Repeat angel (1/0) 0.0417%%* 0.015 0.003 0.016
(0.010) (0.011)  (0.017)  (0.011)
Prior board experience (1/0) -0.001 0.000 0.025 0.000
(0.008) (0.011)  (0.020)  (0.011)

Prior board x same industry (1/0) 0.068*** 0.067***  0.065***  0.067***
(0.009) (0.009)  (0.016)  (0.009)
Prior focal founder link (1/0) 0.003 -0.007 0.009 -0.008
(0.008)  (0.009)  (0.015)  (0.009)
Prior VC-backed firm link (1/0) 0.037* 0.039* 0.028 0.037*
(0.021)  (0.021)  (0.028)  (0.021)
Ln (1 + prior investor links) 0.009** 0.006 0.001 0.006
(0.004)  (0.005)  (0.008)  (0.005)
Ln (1 + prior board links) 0.010%** -0.008 -0.022%* -0.007
(0.004)  (0.005)  (0.009)  (0.005)

Takes board seat (1/0) 0.049%F%  0.044%FF  0.047*%*  0.046*** 0.020 0.030%**
(0.010)  (0.010)  (0.010)  (0.010)  (0.018)  (0.010)

Ln (ownership share) -0.027FF% - _0.028%F*  _0.025***  -0.026%** -0.035%**  -0.024***

(0.005)  (0.005)  (0.005)  (0.005)  (0.008)  (0.004)

Observations 86,585 86585 86,585 86585 25004 86,585
R-squared within 0.3% 0.2% 0.2% 0.2% 1.5% 0.5%
R-squared between 3.9% 4.0% 3.9% 4.0% 4.0% 3.3%
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Table VIII: Deep pockets and investment in capital-intensive firms

Table VIII reports average marginal effects from logit estimations where the dependent variable is a dummy equal to one
if the angel invests in a firm that is in the top quartile of the distribution of total equity raised during our sample period.
Public investment controls for the angel’s total investment amount in domestic public stocks prior to the angel investment.
Repeat angel is a dummy variable equal to one if an investor has made angel investments prior to the focal investment. Prior
board experience indicates whether the investor held a board position prior to the angel investment, while the interaction with
Same industry indicates a prior board position in a firm in the same industry as the focal investment. Prior focal founder
link indicates whether the investor was connected to the focal startup founder, either through a board or ownership position,
prior to the observed angel investment. Prior VC-backed firm link indicates whether the investor was similarly connected to a
VC-backed firm prior to the angel investment. Prior investor links and prior board links control for the number of individuals
the investor was connected to through common ownership or board positions, respectively. Takes board seat is a dummy equal
to one if the investor takes a board seat along with the investment. Ownership share is measured as the total number of shares
acquired by the angel divided by total number of firm shares outstanding. Gross wealth is the angel’s taxable gross wealth
net of tax-related value discounts but before any debt deduction. We obtained individual-level wealth and income data for
individuals investing in potentially innovative firms (as defined in Kisseleva, Mjgs, and Robinson (2025)) during the period
2011-2018; thus, these specifications include only a subsample of our angels. All specifications include dummy variables for the
calendar year of the investment and exit. All specifications except for Column (6) also include dummy variables for the firm
age measured in quarters at the time of the investment and exit. Standard errors are clustered at the firm level and reported
in parentheses. One, two, and three asterisks denote statistical significance at the 10%, 5%, and 1% levels, respectively.

(1) 2) 3) (4) ) (6)

Ln (1 + public investment) 0.007*** 0.005%** 0.006%**

(0.000) (0.000) (0.000)
Ln (gross wealth) 0.033%**
(0.002)

Repeat angel (1/0) 0.078%** 0.015%**  0.013**  0.016%**
(0.005) (0.005)  (0.006)  (0.005)
Prior board experience (1/0) 0.078*** 0.002 0.003 0.007
(0.004) (0.005)  (0.008)  (0.005)

Prior board x same industry (1/0) 0.019%** -0.008**  -0.016**  -0.009**
(0.004) (0.004)  (0.007)  (0.004)
Prior focal founder link (1/0) 0.010*%*  0.016*** 0.011 0.004
(0.004)  (0.004)  (0.007)  (0.005)

Prior VC-backed firm link (1/0) 0.077%F%  0.057***  (0.039%**  (0.078%**
(0.009)  (0.008)  (0.010)  (0.009)

Ln (1 + prior investor links) 0.023%FF  0.018%**¢  0.014***  0.018%***
(0.002)  (0.002)  (0.003)  (0.002)

Ln (1 + prior board links) 0.025%FF  0.022%%*  0.006*  0.027***
(0.002)  (0.002)  (0.003)  (0.002)

Takes board seat (1/0) -0.059%#F*  -0.072%%F  -0.068***  -0.065*** -0.076%*F* -0.104%**
(0.006)  (0.006)  (0.006)  (0.006)  (0.010)  (0.007)

Ln (ownership share) -0.096***  -0.098***  -0.094***  -0.093*F*F* -0.091%*F* -0.122%**

(0.003)  (0.003)  (0.003)  (0.003)  (0.004)  (0.002)

Observations 86,575 86,575 86,575 86,575 25,586 86,585
Pseudo R-squared 34.4% 33.7% 35.3% 35.8% 46.0% 30.7%
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Table IX: Within-firm differences in angel returns

Table IX examines investor-level heterogeneity within firms by broadly replicating Table VII but in addition including firm fixed
effects. The dependent variable is the natural log of one plus the Full TVPI. Public investment controls for the angel’s total
investment amount in domestic public stocks prior to the angel investment. Repeat angel is a dummy variable equal to one if
an investor has made angel investments prior to the focal investment. Prior board experience indicates whether the investor
held a board position prior to the angel investment, while the interaction with Same industry indicates a prior board position
in a firm in the same industry as the focal investment. Prior focal founder link indicates whether the investor was connected
to the focal startup founder, either through a board or ownership position, prior to the observed angel investment. Prior
VC-backed firm link indicates whether the investor was similarly connected to a VC-backed firm prior to the angel investment.
Prior investor links and prior board links control for the number of individuals the investor was connected to through common
ownership or board positions, respectively. Takes board seat is a dummy equal to one if the investor takes a board seat along
with the investment. Ownership share is measured as the total number of shares acquired by the angel divided by total number
of firm shares outstanding. Gross wealth is the angel’s taxable gross wealth net of tax-related value discounts but before any
debt deduction. We obtained individual-level wealth and income data for individuals investing in potentially innovative firms
(as defined in Kisseleva, Mjgs, and Robinson (2025)) during the period 2011-2018; thus, this table includes only a subsample
of our angels. Standard errors are clustered at the firm level and reported in parentheses. All specifications include firm fixed
effects, as well as dummy variables for the calendar year of the investment and exit. All specifications except for Column (6)
also include dummy variables for the firm age measured in quarters at the time of the investment and exit. Standard errors are
reported in parentheses. One, two, and three asterisks denote statistical significance at the 10%, 5%, and 1% levels, respectively.

(1)

2)

3)

4)

©)

(6)

Ln (1 4 public investment) -0.004%+* -0.003*** -0.003***
(0.001) (0.000) (0.001)
Ln (gross wealth) -0.034%*x*
(0.005)
Repeat angel (1/0) -0.022** -0.002 0.012 -0.003
(0.010) (0.010)  (0.015)  (0.010)
Prior board experience (1/0) -0.01 7k 0.002 0.011 -0.001
(0.006) (0.009)  (0.016)  (0.009)
Prior board x same industry (1/0) 0.000 0.011 0.036** 0.012
(0.008) (0.008)  (0.015)  (0.008)
Prior focal founder link (1/0) 0.043***  0.039***  0.039**  0.045%**
(0.010)  (0.010)  (0.019)  (0.011)
Prior VC-backed firm link (1/0) -0.074%F%  _0.067FF*  -0.034*  -0.067***
(0.015)  (0.016)  (0.020)  (0.016)
Ln (1 + prior investor links) -0.015%**  -0.013*** -0.017*** -0.013***
(0.003)  (0.003)  (0.005)  (0.003)
Ln (1 + prior board links) -0.005* -0.006 -0.008 -0.007
(0.003)  (0.004)  (0.008)  (0.004)
Takes board seat (1/0) 0.005 0.006 0.007 0.006 0.020 0.016**
(0.008)  (0.008)  (0.008)  (0.008)  (0.015)  (0.008)
Ln (ownership share) 0.066**F*  0.064***  0.067***  0.068***  0.116***  0.085***
(0.007)  (0.007)  (0.007)  (0.007)  (0.013)  (0.008)
Observations 86,585 86,585 86,585 86,585 25,604 86,585
R-squared within 6.9% 6.7% 7.0% 71% 17.0% 4.5%
R-squared between 0.4% 0.4% 0.4% 0.4% 0.2% 1.1%
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Table X: Access, bargaining and timing

Table X reports within-firm estimates from regressions similar to Equation 4. The dependent variable is the natural log of
purchase price per share in Panel A and exit price per share in Panel B. All investor characteristics are measured prior to
the focal angel investment. Standard errors are clustered at the firm level and reported in parentheses. One, two, and three

asterisks denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Purchase Price
1) (2) () (4) ()
Prior startup board x same industry (1/0) 0.016 0.006 0.009
(0.015) (0.016)  (0.015)
Prior focal founder link (1/0) -0.055%** -0.065%**  -0.059%**
(0.016) (0.016)  (0.015)
Prior VC-backed firm link (1/0) 0.160%**  0.165%**  0.159%**
(0.028)  (0.028)  (0.027)

-0.032%F%  -0.028%*  -0.035*F*  -0.032***F  -0.025%*

(0.012)  (0.012)  (0.012)  (0.012)  (0.011)
0. 198%FF  L0.19TFRE L0201 L(.199%FF (), 192%%*

(0.011)  (0.011)  (0.011)  (0.011)  (0.010)

Takes board seat (1/0)

Ln (ownership share)

104,263 104,263 104,263 104,263 104,263

Observations
R-squared within 4.8% 4.8% 4.9% 5.0% 8.6%
R-squared between 3.1% 3.0% 3.2% 3.2% 0.6%
Investment CY FE Yes Yes Yes Yes Yes
Investment firm age quarters FE No No No No Yes
Firm FE Yes Yes Yes Yes Yes
Panel B: Exit Price
(1) 2 (3) (4) (5)
Prior startup board x same industry (1/0) 0.112%** 0.112%%  (0.109**
(0.043) (0.044) (0.043)
Prior focal founder link (1/0) -0.016 -0.031 -0.030
(0.041) (0.042)  (0.041)
Prior VC-backed firm link (1/0) 0.061 0.045 0.035
(0.052) (0.052) (0.054)
0.012 0.017 0.015 0.013 0.020

Takes board seat (1/0)
(0.032)  (0.032)  (0.032)  (0.032)  (0.031)

-0.103*%F*  -0.102%F*  -0.104***  -0.103*** -0.097***

Ln (ownership share)
(0.023)  (0.023)  (0.023)  (0.023)  (0.021)

59,260 59,260 59,260 59,260 59,260

Observations

R-squared within 13.2% 13.2% 13.2% 13.3% 17.0%
R-squared between 0.7% 0.7% 0.7% 0.7% 0.0%
Exit CY FE Yes Yes Yes Yes Yes

Exit firm age quarters FE No No No No Yes

Firm FE Yes Yes Yes Yes Yes
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Table XI: Which angels take board seats?

Table XI reports pooled (Columns (1)—(5)), between-firm (Column (6)), and within-firm (Column (7)) estimates from a linear
probability regression similar to Equation 4. The dependent variable is a dummy variable equal to one if the investor takes
a board seat alongside the investment. Ownership share is measured as the total number of shares acquired by the angel
divided by total number of firm shares outstanding. The remaining covariates are measured prior to the focal investment. All
specifications include dummy variables for the calendar year of the investment and exit as well as dummy variables for the firm
age measured in quarters at the time of the investment and exit. Standard errors are reported in parentheses and clustered at
the firm level in all specifications except for Column (6). One, two, and three asterisks denote statistical significance at the
10%, 5%, and 1% levels, respectively.

0 @ ©) () 6 (©) @

Ln (ownership share) 0.201%**  0.200%**  0.200%F*  0.199%%€  0.198%**  0.163***  0.130***
(0.003)  (0.003)  (0.003)  (0.003)  (0.003)  (0.002)  (0.004)
Ln (1 + public investment) -0.001%%* -0.002***%  -0.001***  -0.000
(0.000) (0.000)  (0.000)  (0.000)

Repeat angel (1/0) 0.009* -0.002 -0.007 -0.015%*
(0.005) (0.005)  (0.005)  (0.007)
Prior board experience (1/0) 0.0207%** -0.000 0.002 0.006
(0.004) (0.005)  (0.005)  (0.007)

Prior board x same industry (1/0) 0.042%** 0.035%*%  0.016***  0.043***
(0.004) (0.004)  (0.004)  (0.006)

Prior focal founder link (1/0) 0.027***  0.020***  0.009**  0.041%**
(0.004)  (0.004)  (0.004)  (0.008)
Prior VC-backed firm link (1/0) -0.024***  -0.013  -0.038***  0.022*
(0.009)  (0.009)  (0.010)  (0.012)

Ln (1 4 prior investor links) -0.031%F%  -0.028%*F*  -0.020%**  -0.018%***
(0.002)  (0.002)  (0.002)  (0.003)

Ln (1 4 prior board links) 0.035%**  0.029%F*  (0.018%F*  0.037***
(0.002)  (0.002)  (0.002)  (0.003)
Observations 86,583 86,583 86,583 86,583 86,583 86,585 86,585
Adjusted R-squared 33.7% 33.7% 34.0% 34.3% 34.4% 24.1% 12.1%
R-squared within 10.4% 12.3%
R-squared between 24.4% 19.1%

Firm FE No No No No No No Yes
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Table XII: The importance of industry board experience

Table XII reports between-firm (Columns (1)-(4)) and within-firm (Columns (5)-(8)) estimates from regressions similar to
Equation 4. The dependent variable is the natural log of one plus the Full TVPI. Covariates decompose prior board experience
into three firm categories: Public board for the prior public company board position, Non-startup board in the private, non-
startup, firm board, and Startup board for the startup board. Each category includes an interaction with Same industry, which
is equal to one if prior board position was in focal firm’s industry. Still active board seat indicates whether the respective prior
board position remains active at the time of focal angel investment. Takes board seat is a dummy equal to one if the investor
takes a board seat alongside the focal angel investment. Ownership share is measured as the total number of shares acquired
by the angel divided by total number of firm shares outstanding. All specifications include dummy variables for the calendar
year of the investment and exit as well as dummy variables for the firm age measured in quarters at the time of the investment
and exit. Standard errors are reported in parentheses and clustered at the firm level in Columns (5)-(8). One, two, and three
asterisks denote statistical significance at the 10%, 5%, and 1% levels, respectively.

(1 2) 3) ) (5) (6) () ®)
Public board (1/0) -0.014 -0.048 -0.051%* -0.047%*
(0.034) (0.030)  (0.021) (0.019)
Public board x same industry (1/0) 0.076 0.047 -0.016 -0.018
(0.053) (0.053)  (0.033) (0.033)
Non-startup board (1/0) 0.006 -0.000 0.001 -0.021%**
(0.010) (0.008) (0.008) (0.006)
Non-startup board x same industry (1/0) 0.060*** 0.048%** -0.006 -0.006
(0.009) (0.010) (0.008) (0.008)
Startup board (1/0) -0.008 0015 -0.010
(0.015)  (0.011) (0.013)  (0.009)
Startup board x same industry (1/0) 0.083***  0.071%** 0.016 0.018
(0.013)  (0.013) (0.012)  (0.013)
Still active board seat (1/0) -0.011 -0.006 -0.010  -0.035***  -0.006
(0.054)  (0.010)  (0.015) (0.029)  (0.009)  (0.013)
Ln (ownership share) -0.030%F*  -0.028%**  -0.029%**  -0.028***  0.064***  0.066***  0.064***  0.066***
(0.005)  (0.005)  (0.005)  (0.005)  (0.007)  (0.007)  (0.007)  (0.007)
Takes board seat (1/0) 0.048%**  0.045%%*  0.046%**  0.044%** 0.005 0.008 0.004 0.008
(0.010)  (0.010)  (0.010)  (0.010)  (0.008)  (0.008)  (0.008)  (0.008)
Observations 86,585 86,585 86,585 86,585 86,585 86,585 86,585
R-squared within 0.2% 0.2% 0.2% 6.7% 6.8% 6.7% 6.8%
R-squared between 3.8% 3.9% 4.0% 0.4% 0.4% 0.4% 0.4%
Firm FE No No No Yes Yes Yes Yes
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Table XIII: Angels and firm outcomes

Table XIII reports between-firm estimates from regressions similar to Equation 4 examining how angel investor characteristics
relate to firm financing and operating outcomes. Panel A reports financing outcomes as dependent variables. Angel co-
investors counts the number of other angels investing in the same firm in the same year as the focal angel, and VC financing
indicates a venture capital (VC) investment in the same firm. Panel B reports operational outcomes measured over five-year
windows starting in the investment year: 5-year cumulative revenues and 5-year cumulative salary expenses. All investor
characteristics are measured prior to the focal angel investment. All specifications include dummy variables for the calendar
year of the investment and exit, as well as for the firm age, in quarters, at the time of the investment and exit. Standard
errors are reported in parentheses. One, two, and three asterisks denote statistical significance at the 10%, 5%, and 1% levels,

respectively.

Panel A: Financing outcomes

Ln (1 + Angel Co-investors)

VC Financing (1/0)

) 2) () 4) (5) (6) @) (®)
Prior startup board x same industry (1/0) -0.019*** -0.001 0.006%** 0.001
(0.006) (0.007)  (0.001) (0.001)
Prior focal founder link (1/0) -0.043%** -0.041%** -0.002* -0.004%**
(0.005) (0.005) (0.001) (0.001)
Prior VC-backed firm link (1/0) -0.088***  -0.081*** 0.084***  (.085%**
(0.013)  (0.013) (0.003)  (0.003)
Takes board seat (1/0) -0.145%%% - 0.144%FF 0,146 -0.145%FF*  -0.013***  -0.012%**F  -0.012%F*F -0.012%**
(0.007)  (0.007)  (0.007)  (0.007)  (0.002)  (0.002)  (0.002)  (0.002)
Ln (ownership share) -0.407FF* - _0.407*FF  -0.408%*F  -0.409%F*  -0.021%F*  -0.021%**F  -0.019%**  -0.019%**
(0.003)  (0.003)  (0.003)  (0.003)  (0.001)  (0.001)  (0.001)  (0.001)
Observations 86,585 86,585 86,585 86,585 86,585 86,585 86,585 86,585
R-squared within 0.1% 0.1% 0.1% 0.1%
R-squared between 36.1% 36.2% 36.1% 36.2% 6.4% 6.4% 7.9% 7.9%

Panel B: Operating outcomes

Ln (1 + 5-year Cumulative Revenues)

Ln (1 + 5-year Cumulative Salary Expenses)

(D 2 3) (4) (5) (6) (M) ®3)
Prior startup board x same industry (1/0)  0.294*** 0.793%%*  (.269%* 0.687***
(0.100) (0.104)  (0.121) (0.125)
Prior focal founder link (1/0) -1.131%%* -1.244%%* -1.053%** -1.167***
(0.077) (0.079) (0.093) (0.096)
Prior VC-backed firm link (1/0) -1.520%%* -1 521%F* -0.676*%**  -0.661***
(0.209)  (0.210) (0.252)  (0.254)
Takes board seat (1/0) 0.717FF%  0.761%**  0.713%%F  0.729%%*  (0.530%**  0.571%**  (.533***  (.549%F*
(0.106)  (0.106)  (0.106)  (0.106)  (0.128)  (0.128)  (0.128)  (0.128)
Ln (ownership share) 0.020 -0.005 -0.007 -0.024 -0.233%FK - _0.257FFF  _(.247FFF  (.263%**
(0.045)  (0.045)  (0.045)  (0.045)  (0.054)  (0.054)  (0.054)  (0.054)
Observations 59,763 59,763 59,763 59,763 59,763 59,763 59,763 59,763
R-squared within 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.1% 0.0%
R-squared between 2.6% 3.2% 2.8% 3.5% 41% 4.4% 4.1% 4.5%

59



09

Table XIV: Angels and firm outcomes: within-round analysis

Table XIV examines the relationship between the composition of angel types participating in the same financing round and subsequent firm outcomes
and reports within-firm estimates from regressions similar to Equation 4. Same-round VC financing (1/0) (Future round VC financing (1/0)) indicates
that a VC investor invests in the same (future) financing round of the same firm. Dependent variables M&A/IPO, Ln (1 + Revenues) and Ln (1 +
Salaries) in columns (3)—(5) measure the respective outcome in the consecutive five years after the financing round. All specifications include firm fixed
effects, as well as dummy variables for the calendar year of the financing round, as well as for its sequence. Standard errors are clustered at the firm
level and reported in parentheses. One, two, and three asterisks denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Same-round Future-round M&A/IPO Ln Ln
VC financing (1/0) VC financing (1/0) (1/0) (1 4+ Revenues) (1 + Salaries)
(1) (2) (3) (4) ()
Prior startup board x same industry (1/0) -0.009 0.001 -0.005 0.041 0.053
(0.006) (0.005) (0.004) (0.113) (0.113)
Prior focal founder link (1/0) -0.009 0.007 0.012%* -0.112 -0.172*
(0.005) (0.004) (0.005) (0.110) (0.104)
Prior VC-backed firm link (1/0) 0.023%** -0.016** 0.009* 0.114 0.130
(0.009) (0.007) (0.006) (0.137) (0.109)
Observations 63,223 63,223 63,223 43,006 43,006
R-squared within 1.6% 10.5% 9.4% 2.2% 2.8%

R-squared between 1.4% 5.7% 0.2% 0.5% 0.8%
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A Variable

Definitions

Table AI: Variable Definitions

Variable

Definition

Angel Characteristics

Gross wealth

Non-startup board

Prior board experience

Prior board links

Prior focal founder link

Prior investor links

Prior VC-backed firm link

Public board

Public equity transactions

Public equity TVPI

Public investment

Repeat angel

Same industry

Still active board seat

Startup board

Angel Investments

BHAR

angel’s taxable gross wealth net of tax-related value discounts but before any debt
deduction. We obtained individual-level wealth and income data for individuals
investing in potentially innovative firms during the period 2011-2018

dummy variable equal to one if the angel has any board experience in a private,
non-startup, firm, including CEO

dummy variable equal to one if the angel has any prior board experience, includ-
ing CEO

number of distinct individuals to which the angel investor is connected through
overlapping board membership, summed across all prior boards

dummy variable equal to one if the angel had a prior connection (through invest-
ment or overlapping board seat) to the founder of the firm receiving the angel
investment

number of distinct individuals in the shareholder database to which the angel is
connected through a 1% or greater ownership stake

number of prior connections (either through investment or board membership)
to venture-backed companies

dummy variable equal to one if the angel has any board experience in a domestic
public company, including CEO

number of purchases and sales of publicly traded domestic stock during the
sample period

the cash-on-cash return of the portfolio of domestic public equity investments
for each angel

angel’s total investment amount in domestic public stocks prior to the angel
investment

dummy variable equal to one if an investor has made angel investments prior to
the focal investment

dummy variable equal to one if an angel had a prior board position in a firm in
the same industry as the focal investment

dummy variable equal to one if the prior board position remains active at the
time of focal angel investment

dummy variable equal to one if the angel has any board experience in a startup,
including CEO

buy-and-hold returns, defined as the annualized TVPI

(continued on next page)

62



Variable

Definition

Adjusted TVPI

Angel co-investors

Full TVPI

Ownership share

PME

Realized TVPI

Takes board seat

Total amount invested

N of investments
TVPI

% of investments realized

Firm Characteristics

5-year cumulative revenues (Revenues)

5-year cumulative salary expenses
(Salaries)

Angel equity

Cumulative revenues
Cumulative salary expenses
Founder equity
Future-round VC financing

M&A /IPO

N of angel investors

Outside equity

Raises angel equity

corrects for implicit losses by assuming that if a firm does not report revenues for
five consecutive years after an angel investment and does not have any subsequent
equity-raising event, the value of the investment is zero, even if we do not observe
a formal bankruptcy or liquidation event

counts the number of other angels investing in the same firm in the same year
as the focal angel

assigns the most recent share price (paid by any investor) observed in the latest
financing round to any unrealized transactions

total number of shares acquired by the angel divided by total number of firm
shares outstanding

public market equivalents, where TVPI is adjusted by the Oslo Bgrs Benchmark
Index (OSEBX), the Russell 2000, or the Russell 3000 at each cash-flow date
distribution is calculated as the realization price per share multiplied by the
number of realized shares

dummy equal to one if the investor takes a board seat with the investment
cumulative amount invested by an angel investor in a firm during our sample
period

number of angel investments made by an angel investor

total value to paid-in capital, calculated as the ratio of the amount of money
received from the investment to the amount of money put into the investment
fraction of angel investments by an investor which is realized during our sample

period

cumulative revenues measured over five-year windows starting in the investment
year (after the financing round)

cumulative salary expenses measured over five-year windows starting in the in-
vestment year (after the financing round)

cumulative equity amount raised by a firm from angel investors during our sample
period

firm’s cumulative revenues over the angel investment’s period

firm’s cumulative salary expenses over the angel investment’s period
cumulative equity amount raised from the founder(s) over the firm’s first five
years

dummy variable equal to one if a VC investor invests in the future financing
round of the same firm

dummy variable equal to one if a firm experiences an exit event through merger,
acquisition or IPO in the consecutive five years after the financing round
number of angel investors in a firm during our sample period

cumulative equity amount raised by a firm from outside investors (non-founders)
during our sample period

dummy variable equal to one if the firm ever raises equity from an angel investor

during our sample period

(continued on next page)
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Variable

Definition

Raises outside equity

Same-round VC financing

Total equity injected
VC financing

dummy variable equal to one if the firm ever raises outside (non-founder) equity
during our sample period

dummy variable equal to one if a VC investor invests in the same financing round
of the same firm

cumulative equity amount raised by a firm during our sample period

dummy variable equal to one if there is a VC investment in the same firm
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B Data and Returns Measurement

A Definition of an Investment

Our main data come from the annual tax declarations of all Norwegian public and private
limited liability companies and their shareholders. These declarations have been digitally
collected and stored since 2004, and we use data through December 2018. The declarations
identify firms’ shareholders, their shareholdings, and all equity purchase, sale, and liquida-
tion transactions. Each record includes the date, monetary amount, and number of shares
transacted. In addition, we observe whether purchases occur in primary financing rounds
(88% of all purchases) or in secondary trades of already issued shares among existing in-
vestors. The detailed description of the data is provided in Kisseleva, Mjgs, and Robinson
(2025).

At the most granular level, our data identify unique share purchase transactions using
five variables: investor, firm, purchase date, purchase type, and share class. By the end of our
sample period, a purchase may be fully or partially realized through sales or liquidation of
shares. Thus, if a single initial purchase is exited across several distinct sales, we observe more
than one transaction outcome. The outcome date is the exit date for realized transactions
or the last day of the sample period (December 31, 2018) for unrealized transactions. To
illustrate the data structure consider three examples: (a) Investor j purchases 100 shares in
firm ¢ at time ¢. She sells 50 shares at time s and 50 shares at a later date k. This represents
one purchase with two distinct realized outcomes. (b) Investor j purchases 50 shares in firm
1 at time ¢t and 50 shares in firm ¢ at a later date z. She sells all 100 shares at time s.
This represents two purchases, each with one realized outcome. (c) Investor j purchases 100
shares in firm 7 at time ¢. She sells 50 shares at time s. This represents one purchase with

a realized outcome at time s and an unrealized outcome at k = December 31, 2018.
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In all of our main analyses, we aggregate share purchase transactions to the in-
vestor—firm level. This means that if an angel provides capital in multiple tranches within
the same round, or makes follow-on investments in subsequent rounds, we treat the entire
engagement as a single investment. In other words, for each investor—firm combination, the
angel may have made one or multiple share purchase transactions in the firm, each of which
may have one or multiple investment outcomes. When computing returns, we aggregate
across all purchases and all outcomes for a given investor—firm pair by summing cash inflows

and outflows.

B Measurement of Returns

To illustrate our procedure for measuring investment returns when there are multiple out-
comes and how returns are aggregated to the investor—firm level, consider the following
examples. In example (a), an investor j purchases 100 shares for a price of NOK 100/share
in firm ¢ at time ¢. She sells 50 shares at time s for NOK 60/share and 50 shares for NOK
75/share at a later point at time k. This implies Realized TV PI = %{8550 = 0.675.
In example (b), an investor j purchases 50 shares for a price of NOK 100/share in firm
i at time ¢ and another 50 shares for a price of NOK 110/share in the same firm ¢ at
time b. She sells the 50 shares purchased at time t at time s for NOK 70/share and
the 50 shares purchased at time b for NOK 125/share at a later point at time k. This
implies Realized TV Pl = % = 0.929. In example (c), an investor j pur-
chases 100 shares in firm ¢ at time ¢ for a price of NOK 100/share. She sells 50 shares

at time s for NOK 80/share. This case is one investment with both a realized outcome

at time s and an unrealized outcome at time k = 12/31/2018. This implies that the

Realized TV PI = 18(?0XX5500 = 0.8, but the other return measures depend on the firm out-

come. First, assume that firm ¢ earns neither revenues nor raises outside equity throughout
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years t + 5. Then, Adjusted TV PI = W = 0.4. Alternatively, assume that the

firm earns revenues and that the average share price in the firm’s last financing round
is NOK 125/share. We calculate Full TV P] = S20OUHLZx0 — 1 95 In this case,

100x100

Realized TV PI = Adjusted TV PI = 0.8, while Full TV PI = 1.025.
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C Additional Figures and Tables

Figure C1: Firms’ industries distribution

Figure C1 shows the distribution of operating industries for the population of Norwegian startups founded over 2004—2017
(Panel A), by whether firms receives any outside equity financing, and among startups that receive outside equity financing
(Panel B), by whether firms has an angel investor. Outside equity is a non-founder equity. An angel investment is defined as
any equity stake acquired by a private individual—outside the founding team—during a financing round, but conditional on
investing at least NOK 10,000 (approximately USD 1,667). Industries are classified according to the International Standard

Industrial Classification (ISIC).
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Figure C2: Cumulative distribution functions of first investment returns

Figure C2 presents empirical cumulative distribution functions for returns to single-firm angels and to repeat angels’ first
investments. Returns are measured as Realized TVPI in Panel A, Adjusted TVPI in Panel B, and Full TVPI in Panel C. The
underlying samples exclude investments with TVPI above 20.
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Table CI: Returns to angel investments

Table CI reports the distribution of returns to angel investments. Returns are measured as total value to paid-in capital (TVPI) for angel investments
made in our 2003-2017 sample period. Returns are displayed for the full sample and separately for angel investors who make only one angel investment
(single-firm angels) and for angels who invest in multiple firms (repeat angels), splitting the latter into their first and subsequent investments, respectively.
TVPIs are winsorized at the 0.5th and 99.5th percentiles based on the full distribution of angel investments.

N per TVPI Total
N Angel mean sd skew. pl0 p25 pb0 p75 p90 p95 P99 Loss

All firms

Realized TVPI 45,180 1.1 238 963 7.76 0.00 0.00 0.32 1.00 333 839 5091 350%
Adjusted TVPI 48,103 1.1 217 874 759 0.00 0.00 0.14 1.00 3.00 7.67 4892 38.9%
Full TVPI 86,085 1.1 1.96 7.50 851 0.00 0.01 1.00 1.00 1.98 5.00 39.57 20.9%
Holding period (years) 86,585 5.3 3.8 0.9 14 23 42 76 11.7 13.1 147
Single-firm angels

Realized TVPI 35,617 1.0 219 896 824 0.00 0.00 030 1.00 312 7.61 4545 35.7%
Adjusted TVPI 37,951 1.0 200 814 805 0.00 0.00 0.11 1.00 2.83 7.04 4280 39.7%
Full TVPI 69,275 1.0 1.83 695 9.08 0.00 0.01 1.00 1.00 1.83 4.52 34.05 21.1%
Holding period (years) 69,275 5.4 3.8 0.8 14 23 43 77 11.8 132 147

Repeat angels
First investment

Realized TVPI 4,837 1.0 3.27 1216 6.25 0.00 0.00 0.42 1.07 4.80 13.56 86.67 32.0%
Adjusted TVPI 5,105 1.0 297 1099 6.13 0.00 0.00 0.25 1.00 4.29 12.18 7547 35.6%
Full TVPI 7,377 1.0 268 9.68 6.40 0.00 0.00 0.99 1.00 3.03 9.09 64.29 23.3%
Holding period (years) 7,377 6.3 4.1 0.5 1.6 29 53 96 128 140 149

Repeat investments

Realized TVPI 4,726 1.2 2.89 11.37 6.68 0.00 0.00 0.42 1.00 3.73 10.69 67.07 32.6%
Adjusted TVPI 5,047 1.2 2.62 10.34 6.57 0.00 0.00 0.20 1.00 3.33 9.69 66.67 36.9%
Full TVPI 9,933 1.4 237 911 737 0.00 0.16 1.00 1.00 229 6.06 64.09 17.9%

Holding period (years) 9,933 4.1 2.9 1.2 1.2 19 32 55 86 105 131




Table CII: Alternative measures of angel investment returns

Table CII reports the distribution of returns to angel investments, measured in two alternative ways: buy-and-hold returns
(BHAR), defined as the annualized TVPI return, and public market equivalents (PME), where TVPI is adjusted by the Oslo
Bgrs Benchmark Index (OSEBX), the Russell 2000, or the Russell 3000 at each cash-flow date, respectively. All returns are
winsorized at the 0.5th and 99.5th percentiles.

Returns

N mean sd skew. pl0 p25 pb0 p75 p90 p95  p99
Buy-and-Hold Annual Return (BHAR)
Realized BHAR 45,180 049 9.16 12.08 -1.00 -1.00 -0.41 0.00 041 1.09 14.31
Adjusted BHAR 48,103 0.27r 719 1193 -1.00 -1.00 -0.61 0.00 0.37 0.99 12.04
Full BHAR 86,585 -0.10 1.36 853 -1.00 -0.82 0.00 0.00 0.17 0.55 4.23
Public Market Equivalent (PME)
Oslo Bors Benchmark Index (OSEBX)
Realized PME 45,180 175 693 7.76 0.00 0.00 0.23 092 248 6.26 36.98
Adjusted PME 48,103 1.61 644 7.76 000 0.00 0.10 0.89 228 585 3520
Full PME 86,585 1.35 5.17 855 0.00 0.01 056 08> 145 344 26.90
Russell 2000
Realized PME 45,180 1.79 7.00 762 000 0.00 025 095 254 647 38.23
Adjusted PME 48,103 1.65 6.55 7.67 0.00 0.00 0.10 092 233 594 36.33
Full PME 86,585 1.47 554 857 0.00 0.01 061 093 153 3.69 29.51
Russell 3000
Realized PME 45,180 1.81 7.02 7.54 000 0.00 025 095 258 6.53 39.33
Adjusted PME 48,103 1.66 6.56 7.57 0.00 0.00 0.10 092 235 6.01 37.15
Full PME 86,585 144 552 859 000 0.01 057 090 151 3.66 29.31
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Table CIII: Why do angels differ in the same financing round?

Table CIII replicates Table IX, but includes financing round calendar year and financing round sequence fixed effects instead
of investment and exit calendar year and firm age fixed effects. The dependent variable is the natural log of one plus the Full
TVPI. All investor characteristics are measured prior to the focal angel investment. All specifications include firm fixed effects.
Standard errors are reported in parentheses. One, two, and three asterisks denote statistical significance at the 10%, 5%, and
1% levels, respectively.

0 ) ) @ 6
Ln (1 + public investment) -0.003*** -0.002***
(0.001) (0.000)
Ln (gross wealth) -0.035%**
(0.005)
Repeat angel (1/0) -0.021%* -0.002 0.006
(0.010) (0.010)  (0.015)
Prior board experience (1/0) -0.016** 0.002 0.014
(0.006) (0.009)  (0.017)
Prior board x same industry (1/0) 0.000 0.011 0.036**
(0.008) (0.008)  (0.015)
Prior focal founder link (1/0) 0.040***  0.037***  0.044**
(0.011)  (0.011)  (0.020)
Prior VC-backed firm link (1/0) -0.070%%*  -0.063***  -0.035*
(0.016)  (0.016)  (0.020)
Ln (1 + prior investor links) -0.015%8%  -0.013%F*  -0.017***
(0.003)  (0.003)  (0.005)
Ln (1 + prior board links) -0.004 -0.006 -0.008
(0.003)  (0.004)  (0.008)
Takes board seat (1/0) 0.005 0.006 0.007 0.006 0.037%*
(0.008)  (0.008)  (0.008)  (0.008)  (0.016)
Ln (ownership share) 0.061*%**  0.059***  0.062***  0.063***  (.125%**

(0.008)  (0.008)  (0.008)  (0.008)  (0.014)

Observations 86,585 86,585 86,585 86585 25,604
R-squared within 5.4% 5.3% 5.6% 5.6% 13.2%
R-squared between 0.2% 0.2% 0.2% 0.2% 0.8%
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Table CIV: Who gets better prices in the same financing round?

Table CIV replicates Table X, but includes financing round calendar year and financing round sequence fixed effects instead of
investment and exit calendar year and firm age fixed effects. The dependent variable is the natural log of purchase price per
share in Panel A and exit price per share in Panel B. All investor characteristics are measured prior to the focal angel investment.
All specifications include firm fixed effects. Standard errors are clustered at the firm level and reported in parentheses. One,
two, and three asterisks denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Purchase Price

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

Prior startup board x same industry (1/0)  0.035** 0.023
(0.014) (0.014)

Prior focal founder link (1/0) -0.040%** -0.052%**
(0.015) (0.015)

Prior VC-backed firm link (1/0) 0.170%%*%  (Q.171%**
(0.027)  (0.027)

Takes board seat (1/0) -0.025%%  -0.021*  -0.027**  -0.026**
(0.011)  (0.011)  (0.011)  (0.011)

Ln (ownership share) -0.204%%*%  -0.202%%*%  -0.207FFF  -0.206%**

(0.010)  (0.010)  (0.010)  (0.010)

Observations 96,957 96,957 96,957 96,957
R-squared within 8.8% 8.8% 9.1% 9.1%
R-squared between 0.7% 0.8% 0.6% 0.6%

Panel B: Exit Price

(1) 2) (3) (4)
Prior startup board x same industry (1/0)  0.095%* 0.093**
(0.042) (0.043)
Prior focal founder link (1/0) -0.001 -0.013
(0.042) (0.043)
Prior VC-backed firm link (1/0) 0.055 0.041
(0.052)  (0.052)
Takes board seat (1/0) 0017  -0.014 0015  -0.017
(0.033)  (0.033)  (0.033)  (0.033)
Ln (ownership share) -0.098***  -0.097***  -0.008**F*  -0.099%**
(0.024)  (0.024)  (0.024)  (0.024)
Observations 55,071 55,071 55,071 55,071
R-squared within 0.6% 0.6% 0.6% 0.6%
R-squared between 0.3% 0.3% 0.3% 0.3%
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Table CV: What experience matters for taking a board seat?

Table CV reports between-firm (Columns (1)-(4)) and within-firm (Columns (5)-(8)) estimates from a linear probability model
where the dependent variable is a dummy equal to one if the investor takes a board seat alongside the investment. Public board,
non-startup board, and startup board indicate whether the investor held a board position in the respective firm type prior to
the angel investment, while the interaction with same industry indicates a board position in a firm in the same industry as the
focal investment. Still active board seat indicates that the respective prior board position is still active at the time of the focal
investment. OQwnership share is measured as the total number of shares acquired by the angel divided by total number of firm
shares outstanding. All specifications include dummy variables for the calendar year of the investment and exit, as well as for
the firm age, in quarters, at the time of the investment and exit. Standard errors are reported in parentheses and clustered at
the firm level in Columns (5)-(8). One, two, and three asterisks denote statistical significance at the 10%, 5%, and 1% levels,

respectively.

M ORENE) @ 5 © 0 ®
Public board (1/0) -0.055%** -0.072%¥*¥*  0.063*** 0.024
(0.015) (0.013)  (0.016) (0.015)
Public board x same industry (1/0) 0.047** 0.040%* 0.054** 0.036
(0.024) (0.024)  (0.026) (0.026)
Non-startup board (1/0) 0.001 0.008** 0.042%** 0.049%**
(0.005) (0.004) (0.007) (0.005)
Non-startup board x same industry (1/0) 0.015%** 0.015%** 0.058%** 0.049%**
(0.004) (0.004) (0.006) (0.007)
Startup board (1/0) 20.005  0.005 0.030%F%  (.028%%*
(0.007)  (0.005) (0.010)  (0.007)
Startup board x same industry (1/0) 0.016***  0.013** 0.045%**  0.036%**
(0.006)  (0.006) (0.009)  (0.009)
Still active board seat (1/0) -0.002 0.012*%*  0.019%** -0.010  0.018***  0.014
(0.024)  (0.005)  (0.007) (0.026)  (0.007)  (0.010)
Ln (ownership share) 0.164*%**  0.165%**  0.164***  0.164***  0.139%** (0.132%F* (0.136*** 0.131%**
(0.002)  (0.002)  (0.002)  (0.002)  (0.004)  (0.004)  (0.004)  (0.004)
Observations 86,585 86,585 86,585 86,585 86,585 86,585 86,585 86,585
R-squared within 9.7% 10.2% 10.0% 10.1% 10.7% 11.7% 11.1% 11.9%
R-squared between 24.0% 24.1% 24.0% 24.1% 20.8% 19.7% 20.5% 19.2%
Firm FE No No No No Yes Yes Yes Yes
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