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1. Introduction

The last decade has seen a rapid expansion and deepening of the types of vehicles that fund
start-up firms in the United States and worldwide. In particular, we have seen a growing role of angel
groups and other more “individualistic” funding options for start-ups, such as super angels or crowd
sourcing platforms. While venture capital remains concentrated in a few metropolitan areas, mostly in
the United States, the amount of angel investments appear to be increasing in many nations (Wilson
and Silva, 2013). But one could argue that the funding of new ventures by wealthy individuals is one of
the oldest forms of outside investment that exists, especially where capital markets and financial
institutions are less developed.

The appeal of angel investors is that they share many of the positive features of venture
capitalists. They fund early-stage entrepreneurs, undertake intensive due diligence of potential
investments, and serve as mentors and (sometimes) outside directors for the entrepreneurs (Kaplan
and Stromberg, 2003; Wong, Bhatia and Freeman, 2009). But since angels invest their own money, they
should be less prone to agency problems that have been documented for VC funds: for instance, fee-
based compensation structures can lead to excessive fund raising (Metrick and Yasuda, 2010; Chung,
etal,2012) or sub-optimal investment and exit decisions (Gompers, 1995). The consequences of these
agency problems may be periods of overfunding in certain sectors (Gompers and Lerner, 1999). Active
involvement in the investments and close social ties between angels and entrepreneurs may help to
overcome the lack of minority shareholder and legal protections that are important for the development
of more decentralised capital markets: see, for example, La Porta, etal(1998, 2002). Reflecting these
patterns, governments are increasingly seeking to encourage the formation of angel investors (OECD,
2011). The hope is to encourage alternative mechanisms for funding new ventures and to improve the

ecosystem for entrepreneurs.



Relying on an idiosyncratic and decentralised angel investment process, however, might lead
to challenges of its own. Since angels are typically not professional investors, there is a worry that
entrepreneurs will be exposed idiosyncratic funding risk, either because angels themselves might be
subject to idiosyncratic liquidity shocks or because they might change their opinions more frequently
about what projects to fund. In addition, angels might not be prepared to investin truly disruptive or high
growth projects, since they are usually more risk averse than institutional investors due to limited
diversification. They also might not have the professional expertise to invest in more complex
technologies. And finally, there is a concern that in countries that do not have the culture or
infrastructure to support start-up investments, angels only waste their time and money with no real
impact.

This paper seeks to understand the nature and consequences of angel investments across a
variety of geographies with varying levels of venture capital markets and other forms of risk capital. We
ask whether angel investors improve the outcomes and performance of the start-ups they invest in.
Furthermore we want to understand whether and how the types of firms that seek angel funding vary
with the overall entrepreneurial ecosystem in a country. For example, is the pool of investments that
apply for angel funding less risky, more developed, or focused on different industries than those in
places like the US?

For that purpose, we examine the records of 13 angel investment groups based in 12 nations
and with applicants for financing transactions from 21 nations, examining both the applicants that were
considered and rejected and those that were funded. In order to differentiate the value added of angel
groups from their ability to select good investments, we employ the type of regression discontinuity
analysis we used in our earlier analysis of US angel groups (Kerr, Lerner and Schoar, 2014). We use
discontinuities in the funding likelihood of start-ups that are based on cumulative level of interest

around the deal on the part of the angel groups. This allows us to examine not only whether angel



investors overall add value to the companies in which they invest, but also how their impact and the
types of transactions undertaken varies with the development of the venture markets in these nations.

Our key findings from the analysis are two-fold. First, angel investors have a positive impact on
the growth of the firms they fund, their performance, and survival. Unlike in the US, however, the angels
also matter significantly for the ability of the funded firms to obtain follow-on financing. This result
seems to suggest that angel groups outside the US serve as an important accreditation or gateway for
follow-on funding. In fact, the positive on follow-on funding does not vary when we interact the main
effect with proxies for the entrepreneur-friendliness of the countries. This might suggest that the
availability of risk capital in the US is more abundant and therefore start-ups have many different
avenues of obtaining their initial seed funding, including VC funding. As a result, firms do not necessarily
have to have had an angel round before getting funding from larger players.

Second, we find that the selection of firms that apply for angel funding is different across
countries. In countries that have a less conducive entrepreneurial environment, companies seeking
angel funding appear to be larger on average and are usually already revenue generating compared to
applicants in more entrepreneurship-friendly countries. Yet despite their apparent greater maturity, the
firms in these markets seek smaller amounts of funding. We proxy for the entrepreneur friendliness of a
country with (1) the depth of the VC market as a fraction of GDP and (2] the number of regulatory
procedures while incorporating a firm, taken from Djankov et a/(2002]. In short, in countries where the
entrepreneurial ecosystem is less developed or less entrepreneur-friendly, firms seem to “self-censor”
when they apply to angel groups: only firms that are further along in their development apply to angels
in the less venture-friendly markets. The fact that despite the more mature stage of these firms, they
receive less funding from the angels, underscores that the less favorable entrepreneurial investment
climate in these countries.

The plan of the paper s as follows. In Section 2, we describe the construction of the data setand

the key institutions atwork. In Section 3, we preview the sample and the regression discontinuity design



that we employ. Section 4 presents the results regarding the impact of angel investment; and Section 5,

those relating to the selection of firms into angel financing. The final section concludes the paper.

2. Construction of the data set

This section describes the process by which we constructed the dataset. We also provide a brief
overview on the nature of angel investment groups worldwide.

To build the dataset, we began by contacting angel groups with whom we had personal
connections. These included cases where we had previous interactions with groups in previous OECD
studies, those in which former students played prominent roles, and alumni contacts via Harvard and
MIT. In addition, we reached out to a number of associations and informal consortia of angels, such as
the Angel Capital Association, to encourage participation in the study.

In each case, we required that the participating angel groups:

e Have been active investors for at least two years.

e Have (or be able to compile) records both on applicants that were funded and those that were
considered and rejected.

e Have records about the degree of angel interest in potential transactions, or in one case, as

discussed below, be able to reconstruct the level of such interest.

These requirements eliminated many would-be participants from our effort.

In all, we obtained data from 13 groups. In most cases, we signed a data-sharing agreement,
which confirmed that we would ensure the anonymity of the groups and the portfolio companies, and
limited our ability to redistribute the data, but did not restrict our ability to undertake academic research

using the data in an unfettered manner.



Angel groups included in the study range from smaller groups with a few members to larger
groups with over 100 or more members. The membership models differ, from groups that are more open
to those that are more selective. Some groups encourage new angels to join and provide training for
these individuals to help them develop their skills and confidence in angel investing. Other groups are
invitation only and have specific requirements regarding the background, experience and area of
expertise of the angel investors.

The angel groups differ in terms of how they originated. Some groups were founded by angel
investors buta numberwere created by business people and, in some cases, are linked with a university
or business school. In addition, some of the angel groups were created with support from national or
regional governments.

Most of the angel groups in the study invest in companies in technology-related sectors,
including, in many cases, life sciences and clean tech. Some also investin a much broader set of sectors
including arts and entertainment, consumer goods, education, and food and beverage. The angel groups
in the study also vary in their geographic focus. The majority of the angel groups invest primarily in
companies in the local or nearby communities. However some invest more broadly across the country
or, in some cases, across borders.

The structure and approach of the angel groups vary as do the selection processes. Many of the
groups are run by professional staff but some are run by volunteer angels. However, in all cases, the
angel groups have pitching events in which selected entrepreneurial teams are invited to present their
company after which a decision is made, either as a group or by angels individually ,whether to consider
making an investment. As described in the next section, two of the groups do not have a voting process

but other proxies were used to determine angel interest.



2.1 Sample selection

The angel groups participating in the study are from a range of countries in Europe, Asia Pacific,
Latin America and North America, each with very different funding landscapes. It is important to
acknowledge that within each country, our selection methodology and criteria are likely to lead to us
getting data from the more organised and prominent angel groups. This fact probably means that we are
estimating the upper bound of the impact that angels can have in a country. But across countries, the
selection procedure was similar, so it is unlikely that we have identified high-calibre angel groups in
same markets and lower-tier ones in others.

While the US remains predominate in terms of the volume of venture capital and angel
investment, angel investing, both individually as well as through groups, has grown in many other
countries around the world (OECD, 2011). There are significant differences in the financial and
regulatory environment across the countries covered in the study. For instance, the level of
development of public markets and the formal venture capital sector may differ. Similarly, substantial
differences exist in the administrative burdens not only of starting but also growing firms. There are also
differences in regulation related to investment, which impact the incentives for institutional and
individual investors to provide funding for start-ups. These include investment rules, barriers to cross-
border investment, and securities legislation (Wilson, 2015).

Itis unclear how these differences will affect the level of angel investment. If venture capital and
angel investments are complements, the nations where venture activity is better developed might be
also the places where angel investment is more effective. This complementarity might be driven by the
fact that angel groups, after undertaking the initial financing, “hand off” their transactions to venture
groups for subsequent financing: without a healthy venture sector, the companies may languish. If, on
the other hand, venture capital and angel investments are substitutes—for instance, because both
groups of investors are competing for the same transaction—a well-developed venture market might

“crowd out” angel investment or lead to angels funding less promising firms. Similarly, the presence of



high regulatory barriers to entrepreneurship may make angel investments either more or less effective.
We will examine the impact of a number of these differences in the analyses below.

One aspect, which we will not examine, is the numerous efforts by policymakers to facilitate the
development of angel investments. In some countries, policymakers have launched co-investment
funds to address the seed/early stage equity financing gap and to help develop and professionalise the
angel investment market. Other countries have put various tax incentives in place to encourage angel
investments, mostly at the national level but sometimes at the state or provincial level. Other initiatives
include investor readiness and investor training programs, as well as the direct funding of incubators,
accelerators, and other matchmaking services. Most of these efforts are of quite recent vintage, but will

present opportunities for study in later years.

3. Datadescription and regression discontinuity design

3.1 Data description

Table 1 presents descriptive statistics for the final sample of 1682 deals that resulted from our
data collection effort: a total of 295 funded and 1287 non-funded companies. Because our sample
consists of small, privately held firms, and the incomplete record-keeping by the angel groups,
determining the outcomes of these investments was challenging. We proceeded in the following
manner:

1. Angel group information: The angel groups in many cases tracked key information about the
firms that they had funded. Coverage of firms that the angel groups had not funded, however,
was much poorer.

2. Internetsearches. We examined the website URLs that were provided to the angel groups at the
time the companies sought financing. In addition, we sought to identify such company websites

(or other websites with relevant information), using Google, Baidu, and LinkedIn searches,



employing the company and founder names as search elements. Finally, we used the domains
suggested by the email addresses of the founders to identify relevant websites. These sites
yielded information about, among other information, the founders, firm status, employment,
and investors. When they encountered foreign-language sites, we used students or Baker staff
members with the requisite language skills to examine the websites in hopes of gleaning
relevant information.

Corporate and financing databases. We turned to the two primary corporate databases with
broad coverage of international entrepreneurial firms, CapitallQ and Bureau van Dijk’s Orbis
database. These entries yielded information about the founder, firm addresses, employees,
number of and total amount in investment rounds, and firm outcomes. We also examined the
specific databases of initial public offerings and acquisitions compiled by Thomson Reuters. All
financing sums were in (or were converted into using contemporaneous exchange rates) US
dollars.

Venture capital-specific databases. We also examined databases that cover venture capital
financings. These were Thomson Reuters’ VentureXpert, CrunchBase, and the Emerging Markets
Private Equity Association database. These contained data on financings raised, founders, and
subsequent changes in firm status.

News stories. We searched on company name for relevant news stories in the Factiva database.
This provided information about the company status, exit events, and the founders.

Patents. We collected information about US patent awards through the US Patent and Trademark
Office (USPTO) website, as well as the Thompson Innovations database. While the latter
database has a large amount of information about patent filings worldwide, we focused solely
on US awards to ensure consistency.

Direct contacts: We contacted the companies directly via email and cellular phone (contact

information was typically gathered by the angel groups as part of the application process). In



order to undertake the email and phone contacts, we employed students with the necessary

language skills.

Due to the challenges in gathering data, we focus on a relatively modest set of outcomes, not
seeking to gather information that would be likely to be perceived as too proprietary or complex to gather
in a short call [eg balance sheetand income statementinformation or valuation data). Instead, we focus
on the following measures (all data was collected over the period between February and October 2014,
and was for the time of our contact with the firm, unless otherwise noted):

e Survival of the firm.

e Survival of the firm for at least 18 months after the original application to the angel group (to
control for the fact that these firms’ initial financing occurred at various points in time, and hence
they had different times to survive until 2014).

e A successful exit, defined following the earlier literature (eg Hochberg, Ljungqvist, and Lu,
2007) as an initial public offering or an acquisition. While ideally we would distinguish between
acquisitions at attractive and unattractive valuations, given data limitations, this was not
feasible.

e Employmentatthe firm.

e The number of patents awarded to the firm by the USPTO, both within 18 months of the original
application to the angel group and at the time of the final observation.

e Whetherany of the founders were still with the company, and whether any of the founders were
still CEO of the firm.

e Whether the firm received any subsequent financing and any venture capital financing
specifically.

e The total amount of subsequent financing raised.
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Table 1 shows that the average applicanthad ten employees at the application stage, with three
of them representing the firm’s management team. It was also seeking to raise US$1.2 million from the
angel group. These numbers are somewhat smaller relative to what Kerr, Lerner and Schoar (2014)
reported when relying solely on the US data. This information suggests that entrepreneurial firms
outside of the US are smaller at the application stage. The distribution of the venture’s stage of
development is heavily skewed towards firms that are already marketing their products and revenue-
generating firms. These results imply that firms apply for angel financing when they have an established
business concept and already have made progress in the development of their products or services. In
fact, 40 percent of ventures applying for funding already generated some revenue.

We also observe substantial differences between funded and non-funded deals. In particular,
funded ventures tend to be significantly larger and are more likely to be revenue generating at the time
of the application. In addition, we can observe that the industry distributions of funded and non-funded
deals are also very different, with greater representation among the funded of biomedical and
electronics firms, and less of Internet and e-commerce concerns. These results might be driven by
cross-country composition of our sample if angels in different countries face different sets of deals. We

will turn to a composition analysis later in the paper.

3.2 ldentifying discontinuities

The key ingredient of our identification strategy is constructing a measure of angel interest that
reflects the fact that angel group provide funding with a certain degree of randomness. Following Kerr,
Lerner, and Schoar (2014), we obtain information on voting patterns of each of the angel groups to
constructsuch avariable. For each group, we collectinformation on the number of angels that expressed
interestin a particular deal, as well as on the total number of angels that were able to evaluate that deal.

Having this information, we proceed to a construction of our group-specific angel interest measure.
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We observe two key voting patterns across our sample groups. For the first type of groups, the
number of angels that participate in deal evaluation remains relatively constant. In these cases, we use
a number of angels that were interested in a deal as our measure of angel interest. For the second type
of groups, the total number of angels varies across deals. Usually, we observe growth in a total number
of members because the group is expanding over time. In these cases, the absolute number of
interested angels is not very informative about the overall level of interest. Therefore, for these deals,
we calculate a share of angels that expressed interest and use this number of our measure of angel
interest.

In two cases, the information on voting patterns was not available. In the first case, angels use
a scoring system on a scale of 0-5 when evaluating potential deals. For this group, we use an average
score that a venture received as a measure of angel interest. In the second case, we asked group’s
founder to evaluate the level of interest for a particular deal on a scale of 0-5. We realise that this
measure might be biased, because it is subjective and is reported after the funding decision was made.

Having defined a group level measure of interest, we proceed to the identification of
discontinuities in probability of being funded as a function of angel interest. As our sample groups do
not have explicit funding cut-offs, we must identify breaks using observed voting behaviour. We follow
the procedure described in Kerr, Lerner, and Schoar (2014). For each group we identify a “funding
discontinuity”: the critical level of interest that translates into a substantial increase in the funding
probability. Once such a level of interest is determined, we generate a narrow sample of ventures that
are either just above or just below the funding discontinuity.

Table 2 provides an overview of the construction of the border sample. For each group it presents
the indication of angel interest used to determine the discontinuity, the range that in which the border
group fell, the cut-off employed, and the sample size.

In each case, we also present the difference in the probability of funding for groups in the border

sample above and below and discontinuity. We present these differences on an absolute and relative
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basis. For instance, for group 1, the mean probability of being funded if in the border sample and below
the cut-off is 2 percent, while if in the sample and above the cut-off it is 15 percent, for an absolute
difference of 13 percent and a relative difference of 750 percent. We explore below the robustness of
the analysis to alternative definition of the border sample.

Our central identifying assumption is that characteristics of ventures are similar around the
funding discontinuity. In other words, certain ventures fell above the funding discontinuity only because
they randomly obtained a slightly higher level of interest. It is reasonable to assume that there is enough
heterogeneity in angels’ preferences and their subjective evaluations such that their aggregated level
of interest exhibits some degree of randomness and does not perfectly match with underlying venture’s
quality. In addition, we verify empirically below that above the border and below the border ventures do

not differ in their observed characteristics.

3.3 Description of “threshold deals”

Table 3 presents the descriptive statistics for our “border” sample of 578 deals. We have 343
ventures below the border discontinuity and 235 ventures above the border. The difference in number
reflects the fact that the funding discontinuities are group-specific and the within-group distribution of
ventures around the border is not always even. We also observe that the venture characteristics in the
border sample are similar to those of the entire sample as presented in Table 1.

Table 3 is also informative about incomplete data in our border sample. As it shows, we were not
able to obtain a complete set of characteristics for every single venture: this is especially true for the
amount of financing that a venture was seeking. We observe that distribution of “gaps” is not different
around the funding discontinuity. In fact, we have slightly more information about the “below the cut-
off” ventures, which is consistent with having more observations in total for this set of firms.

We perform two sets of analysis to verify comparability of the two border groups. First, we look

into the simple difference in means between the groups. The results show that ventures above the
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border discontinuity have slightly larger management teams and exhibit a different distribution of the
stage of firm development.

These differences might arise, however, from the fact that the border sample combines a
number of angel groups that face quite different sets of deals. To overcome this issue, we demeaned
venture’s characteristics one by one using its group-level means and rerun our balance tests. The results
indicate that none of the demeaned differences are statistically significant. Therefore, we conclude that
the results from the first test were driven by differences across angel groups. After accounting for these
differences, the border firms are very comparable in terms of firm size, as well as industry and stage
compositions.?

A final concern might be that we have much more information about the outcomes of
transactions above the discontinuity than those below it. In an unreported analysis, we compare the
availability of outcome data for the 578 firms in the border sample. We have data on eleven different
outcomes (eg number of patents, whether the firm was acquired): seven outcomes have full coverage,
with data on all the firms, and four outcomes have partial coverage. For the cases with partial outcome
data, the coverage is nearly identical for the groups above and below the discontinuity. The one
exception is employment, where the coverage is substantially higher for the above the cut-off firms (66
percent] than those below (45 percent). Therefore, it is unlikely that our key results are driven by the

differences in the availability of information about the outcomes across firms.

21n an unreported analysis, we undertook "enhanced demeaning”. Instead of running demeaned t-tests, we ran regressions
of firm's characteristics on "above the cut-off dummy and fixed effects. The coefficient on the "above the cut-off" dummy
was never significant, which means that after controlling for fixed effects, the status relative to the cut-off was not correlated
with firm's characteristics. This result implies that the firms above the cut-off and below the cut-off have similar
characteristics, as we argue above.
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4. Results of regression discontinuity analysis

Having established the presence of a discontinuity, we now go further towards exploring the
relationship between angel funding and firm outcomes relationship by using a regression discontinuity
approach (Lee and Lemieux, 2010). As we have argued in Section 3, there exists a discrete jump in the
probability of venture funding as interest accumulates around a deal.

We first compare the outcomes of firms in the bands above and below the discontinuities. As we
showed in Section 3, these firms look similar in terms of their characteristics prior to approaching the
angel group. But the outcomes, as we will see below, are quite different.

Table 4 summarises the key findings. The firms above the discontinuity are significantly more
likely to survive in the short and longer run, as well as to undergo a successful exit. For instance, the
probability of a successful exit is four times greater (25 percent vs. 6 percent). These firms are also
significantly more likely to raise subsequent financing.

Comparing the results to those found in Kerr, Lerner, and Schoar (2014), there is a similar
pattern in that firms that are above the discontinuity are more likely to survive, as well as (more weakly)
to undergo a successful exit. The US firms studied in the earlier paper that were above the angel
financing discontinuity were more likely to patent, an effect not seen here, perhaps reflecting the
relative ineffectualness of formal intellectual property protection in many of these markets or the
barriers to small non-US firms in seeking US protection. Finally, the US firms did not display a
significantly higher probability of raising additional financing, unlike these firms. This may reflect the
relative immaturity of many of the markets in this study, where accessing early-stage financing may be
more of a struggle.

Another important way to look at the division of outcomes is to examine how these vary by

nationality of the firm. Again, we focus on firms around the funding discontinuity. We examine two
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partitions: whether the angel group (not the applicant firm)? is located in a nation with above or below
the median level in terms of venture capital activity (computed as venture capital investment as a
fraction of GDP, as of 2010, compiled from various national and regional venture and private equity
associations), and in the barriers to entrepreneurial activity, measured by the number of steps required
to start a business, as reported by Djankov et a/(2002).

It is worth highlighting that many of the measures of the entrepreneurial environment across
nations are highly correlated. For instance, across the 12 nations in which angel groups are located, the
correlation between one of the measures we use, the number of steps to form a business, is strongly
negative with such metrics as the Heritage Foundation index of property rights in 2004 (-0.77), GDP per
capitain 2010, as reported by the World Bank (-0.71), and the creditor rights index in Djankov, McLiesh,
and Shleifer (2007) (-0.43), and positively correlated with the estimated cost of starting a business from
World Bank’s 2010 Doing Business report (0.80). Similarly, there is a strong negative correlation
between two measures that we use here (-0.47).

We picked up these variables because we see these as proxies for the overall entrepreneurship-
friendliness of the country. We should not be seen as arguing that these analyses "identify” a specific
channel. When we repeat these analyses using the alternative measures—eg GDP per capita, the
creditor rights measure, or the index of property rights—we get similar results. The correlations across
the various country-level variables (with each country as an observation) are reported in Appendix Table
|. All variables are defined in Appendix Table II.

We see in Table 5 that success does vary with the national environment. In nations with above
the median level of venture capital activity, firms are more likely to have a successful exit, to experience

growth in employment and patenting, and to raise additional financing. In countries that are more

3We decided to focus on 12 countries the groups come from and not the 21 countries that firms comes from, because we
find that most of the investment is local, ie American groups invest primarily into American firms, etc. There are a very small
number of foreign investments by these groups, driven by a few organisations in small nations. There is consequently not
enough variation to analyze both the firm's country and the angel group’s country simultaneously. When we repeat the
analysis using firm's country instead, the analysis does not yield any different results.
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entrepreneur friendly (ie those requiring fewer steps to start a business), firms are more likely to
survive, to patent more, and to raise additional financing. Interestingly, in these nations, founders are
less likely to remain with the firm, which may reflect greater pressures from outside financiers to
professionalise these firms’ managements (Hellmann and Puri, 2002).

Having established the presence of these differences in univariate comparisons, we now turn
to regression discontinuity analyses. Table 6 documents the probability that a firm raises angel
financing, as a function of its position relative to the funding discontinuity. Thus, the analysis formally
tests whether there is a significant discontinuity in funding around the thresholds for the ventures
considered by these groups. The dependent variable is an indicator variable that equals one if the firm
received funding and zero otherwise. The primary explanatory variable is an indicator variable for the
venture being above or below the discontinuity.

Column 1 presents a regression with just a constant, while successive columns control for angel
group fixed effects, year fixed effects, and industry fixed effects, as well as other observed
characteristics of the ventures at the time of the application date, such as the stage of development,
employment, management team size, amount of financing sought, and a number for patents awarded
by USPTO. As in Tables 3 and 4, we have 578 deals that are distributed above and below the
discontinuity. (When we employ the venture-specific variables, the sample size drops considerably to
307.)

We find that there is a statistically and economically significant relationship between funding
likelihood and being above the funding threshold: a firm’s presence above the border increases the
funding likelihood by between 18 and 30 percent. Clearly, the border line designation is not a perfect
rule—and this fuzziness will limit below how strongly we can interpret the regression discontinuity—
but it does signify a very strong shiftin funding probability among ventures thatare ex antecomparable,

as shown in Tables 2 and 3.
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Tables 7 and 8 then present the regression analyses of the impact of angel financing on firm
outcomes. Again, we use in each case the sample of firms near the cutoff, and run specifications using
the entire (or almost the entire) sample (when employing angel group, year, and industry fixed effects)
and the smaller 307-firm sub-sample (when using the venture-level controls). We examine a subset of
the outcomes considered in Tables 3 and 4. One issue we face was how to code employment levels for
very successful ventures. These outliers with several hundred employees can have large effects on the
regressions. To address these cases, we follow our earlier work and cap the maximum employment level
at 100 employees.

InTable 7, we use whether the firm received angel financing as the key independent variable; in
Table 8, whether the firm was above the funding discontinuity. The results are quite similar across the
two analyses: in each case, the angel-funded (or more likely to be funded) ventures are more likely to
survive, to have a successful exit, and to raise subsequent financing, as well as (more weakly) hire
additional employees.

The results are somewhat more consistently statistically significant when the regression
discontinuity approach is employed (that s, in Table 8). For example, in the first specification of Table
8, Panel A, moving from below to above the cut-off increases the probability of venture's survival in the
first three years after the application for financing by 18 percent, relative to a mean of 73 percent. In
the fifth regression, moving from below to above the cut-offincreases the probability of IPO or acquisition
by 16 percent, relative to a mean of 15 percent. In the fifth regression in Panel B, moving from below to
above the cut-off increases the probability of raising additional financing by 16 percent, relative to a
mean of 29 percent.

As discussed above, one concern is that the results are an artefact of the particular border
sample chosen. In an unreported set of regressions, we repeat the analysis in Table 8, now using more
narrow ranges than those denoted in Table 2: for each group we look at a border sample that is one-half

the size of the reported analysis. Forinstance, for Group 1, we narrow the border sample to ventures with
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a level of interest between 25 percent (instead of 20 percent) and 35 percent (instead of 40 percent].
When we use this smaller sample (for instance, the unreported version of the first regression in Table 8
has 226 observations rather than 568 observations in the reported analysis), significance levels fall
somewhat, but the results are qualitatively similar.

We finally consider how these outcomes vary with the national environment: that is, whether
the impact of angel investment is different in settings which are more entrepreneur-friendly or where
venture activity is more prevalent. To undertake these analyses, we repeat the analyses in Table 8,
adding as independent variables one of the two measures of the national environment we use above
and aninteraction between this measure and the dummy variable indicating whether the firm was above
the funding discontinuity.

The results, reported in Table 9, are striking. As in Table 8, the increased likelihood of angel
financing has a strongly positive impact on outcomes. A more entrepreneur-friendly environment also
translates into a greater probability of survival and of subsequent financing. More venture capital
activity is associated with a greater probability of subsequent financing, but a lower chance of survival.
But most interesting are the interaction effects: in all but two regressions, the interaction between the
national environment and being above the cutoff for angel financing is insignificant. This suggests the
positive impact of angel financing on the development of portfolio firms remains consistent across the
nations under study, regardless of the level of venture activity and the entrepreneur-friendliness of the

environment.4

4 Due to the concerns discussed above about the broad range of ways in which in the countries of the angel groups can be
characterised, we also take an alternative approach to characterising nations. We run a principal components analysis using
a number of key country characteristics that capture the level of economic and financial development, as well as the costs
of doing business. We find that the first component explains 63 percent of the variation in the country characteristics.
Moreover, it loads strongly positively on the development variables such as GDP per capita, index of property rights, and
VC/GDP ratio. The first principal component also loads strongly negatively on a number of variables that capture costs of doing
business, including the variable that we use in the paper. We repeat the analyses in Tables 8 and 10, using the first principal
component score, as well as the other measures, in lieu of the national characteristics. The results are very similar to the
reported ones.
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5. Results regarding sample selection

Arelated question has to do with the types of firms funded by the angel groups: to what extent
do the criteria for funding employed by angels vary with the national setting? To examine this, we first
undertake univariate comparisons of the companies applying to the angel groups; then undertake a set
of regression analyses.

To examine this question, we begin by examining all the 1682 firms which were considered by
the angel groups; we then turn to the 578 firms in our cut-off sample. In Table 10, we compare the two
samples of firms—whether funded or not—in nations with above and below the median number of steps
to start a business, as well as those with above and below the median venture capital to GDP ratio.

We find a striking pattern: when we look at the entire population of applicants in Panel A, the
firms look very different across the nations. In environments that were less entrepreneur friendly or
where the venture market was less well developed, the firms had more employees (though smaller
management teams) and were less likely to be in the early stages of development. These companies
also were seeking a smaller amount of funding. In part, these differences may reflect industry
composition: for instance, the firms in these less venture friendly markets were more likely to be
Internetand e-commerce firms, which may be asset-light. But these differences may reflect choices by
entrepreneurs about which start-ups can realistically succeed and raise funding in these markets.

Turning in Panel B to the subset of firms in the cut off sample, we see that very similar patterns
hold. The firms seriously considered for funding in less venture-friendly markets tended to be larger, at
a later stage of development, and to seek less funding. While these patterns are seen in the choice of
firms under careful scrutiny of the groups, it also reflects (as we saw in Panel A}, the overall pool of
applicants for funding,

Having demonstrated these patterns in a univariate analysis, we now turn to a regression

analysis. Here we use the entire sample of 1682 firms seeking financing from these angel groups (ie the
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same sample in Panel A of Table 10). We compare the firms on the basis of various ex ante
characteristics, including employment, management team size, amount of financing sought and the
firm’s stage of development. We control for whether the firm ultimately received angel financing, the
characteristics of the national venture environment, and the interaction between these two factors.

Table 10 shows that there are substantial differences across countries. We see that the angel-
funded companies tend to have more employment and larger management teams, to seek more
funding, and are less likely to be in the early stages. In Panels A and B, we see that in nations which are
less entrepreneur friendly, the ventures seeking angel financing tend to have more employees, smaller
management teams, and are less likely to be in the early stages. In nations with less venture funding
(Panel C and D), the ventures have similar features: they tend to have smaller management teams, to
seek more funding, and are less likely to be in the early stages. Unlike those in the entrepreneur-
unfriendly nations, though, they tend to have fewer employees.

What is more striking is the almost universal lack of significance of the interaction terms: only
one of the 12 interactions is significantat the 5 percent confidence level, and two at the 10 percentlevel.
Itappears that while the mixture of companies funded by angels shows distinct patterns across nations,
this reflects the companies applying to seek angel financing, rather than their choices within the set of
applicants. Consistent with a story in which firms rationally anticipate which types of deals will be
attractive to angel investors in that country, in markets with a less developed venture environment, firms

appear to set a higher bar when deciding whether to apply for angel financing,

21



6. Conclusion

Angel investors are attracting increasing interest from financial economists and policy makers
alike, reflecting their apparent ability to solve many of the information problems that venture capitalists
address with seemingly reduced agency problems. This paper examines a cross-section of 13 angel
groups who considered transactions across 21 countries, exploiting information both on transactions
they funded and those they passed on, as well as the groups’ evaluations of the potential transactions.

We find that, consistent with the evidence from the United States, angel investors have positive
impact on the growth of the firms they fund, their performance, and survival. The positive impact of angel
financing on portfolio firms remains consistent across the nations under study, regardless of the
nation’s level of venture activity and its entrepreneur friendliness. Globally, unlike in our earlier study of
US angels, they also positively enhance the ability of the funded firms to obtain follow-on financing. In
addition, angels investing in countries that have a more developed venture environment are presented
with, and choose to invest in, deals with different characteristics from those from other nations (in
particular, more mature businesses that are seeking fewer funds), suggesting a process of self-
selection is at work.

This work suggests a variety of avenues for future research. First, we have suggested that one
channel by which angel investors adapt to the changing investment environment across nations is by
selecting differenttransactions (though this is at least partially determined by differences in the mixture
of firms applying for funding). It would be interesting to examine whether angel groups adjustin different
ways, whether by varying the contracts that they enter into with the entrepreneurs they fund (as Lerner
and Schoar (2005) document that venture capital and private equity funds do) or by adjusting the
intensity of oversight provided. Another fertile area for research would examine the evolution of the role
of these investors in markets such as China and India, where venture capitalists (as opposed to the more

established private equity funds) appear to have been gaining traction in recent years.
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Table 2: Definitions of interest measures and cutoffs across groups

Group  Angel interest measure  Around Cutoff Border Absolute funding  Relative funding
the border sample size  probability change probability change
range — above the cutoff — above the cutoff
vs. below the vs. below the
cutoff cutoff

1 Share of angels that 20%-40% 30% 107 13% 750%
expressed interest

2 Subjective measure of 3-4 3.5 51 41% 232%
interest (1-5 scale)

3 Number of angels that 1-9 5 41 44% 218%
expressed interest

4 Number of angels that 5-14 10 20 63% *
expressed interest

5 Number of angels that 5-14 10 29 16% 245%
expressed interest

6 Number of angels that 1-9 5 30 63% 415%
expressed interest

7 Average score given 3-4 3.5 76 9% 250%
by angels (1-5 scale)

8 Share of angels that 70%-90%  80% 22 23% 264%
expressed interest

9 Share of angels that 60%-80% 70% 21 23% *
expressed interest

10 Number of angels that 5-15 10 39 10% 143%
expressed interest

11 Number of angels that 0-5 3 28 40% 221%
expressed interest

12 Number of angels that 10-34 20 94 19% 166%
expressed interest

13 Average score given 80%- 90% 43 43% 146%
by angels 100%

The table presents the definitions of interest measures and funding cutoffs across groups. Column 2 presents measures of angel’s interest for each group. If
the level of interest for a venture falls in the range shown in column 3, a venture is classified as a part of the “border” sample. Column 4 shows the “cutoff”
levels of interest and column 5 shows the “border” sample size. Column 6 shows the differences in average funding probability between ventures above and
below the cutoff. . Column 7 shows the differences in relative average funding probability between ventures above and below the cutoff. Relative funding
probability is not reported when the probability to get funded for below the cutoff ventures is zero.
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Appendix Table II: Description of variables

Variable name

Description

Venture characteristics at the
time of application to the angel

group

Employment

Management team size

Financing sought

Industry

Stage of development

Patent count

Venture level controls

Year

Number of venture’s employees

Number of venture’s employees defined as “managers” by the
angel group

Amount of financing in thousands of USD that the venture was
looking to raise from the angel group

Venture’s industry classification

Classification of venture’s stage. We asked the angels to use
three categories: initial idea, marketing and development and
revenue generating

Number of patents awarded to the venture by the USPTO
The following venture-level variables: employment,
management team size, financing sought, stage of

development, and patent count.

Year when the venture applied for financing

Venture outcomes — collected
between February and October in
2014

(0,1)Venture is in operation or
underwent a successful exit

(0,1)Venture has a minimum of
1.5 years of operations since the

financing event

(0,1)Venture underwent IPO or
acquisition

Employment count as of today

Patent count after 1.5 years since
the application for angel financing

A dummy variable that equals one if the venture is operating
or was acquired or went public

A dummy variable that equals one if the venture survived for
at least 19 months after the original application to the angel

group

A dummy variable that equals one if the venture was acquired
or went public

Number of venture’s employees as of today capped at the
maximum of 100 employees

Number of patents awarded to the venture by the USPTO
within 18 months since the original application for financing
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Variable name

Description

Patent count as of today

(0,1) At least one of the founders
is still with the venture

Founder is a CEO

(0,1)Venture received any
subsequent financing

(0,1)Venture received subsequent
VC financing

Total subsequent financing raised
(USD, millions)

(0,1)Venture is above the funding
cutoff

(0,1)Venture received funding
from angel group

Number of patents awarded to the venture by the USPTO as of
the time of data collection

A dummy variable that equals one if at least one of the
founders is still with the venture

A dummy variable that equals one if at least one of the
founders is CEO of the venture

A dummy variable that equals one if the venture received any
subsequent financing

A dummy variable that equals one if the venture received any
subsequent venture capital financing

Total amount f subsequent financing raised by the venture in
millions of USD

A dummy variable that equals one if a measure of angel
interest for the venture is equal or higher that the “funding
discontinuity”. See the details about the identification of the
funding discontinuity in section 3.2 of the paper

A dummy variable that equals one if the venture received
funding from the angel group

Country-level variables

Steps to open business

VC to GDP Ratio

Index of property rights
Creditor rights aggregate score
GDP per capita

Distance to frontier score

Cost of starting business

The number of steps required to start a business taken from
Djankov et al. (2002)

Venture capital investment as a fraction of GDP, as of 2010,
compiled from various national and regional VC associations

The Heritage Foundation index of property rights in 2004
The creditor rights index in Djankov, et al. (2007)
GDP per capita in 2010, as reported by the World Bank

A relative measure of the best practices of doing business
taken from World Bank’s 2010 Doing Business report

A relative measure of the costs of starting business taken from
World Bank’s 2010 Doing Business report
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