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Abstract

Growth-oriented entrepreneurial start-ups generate more economic growth than other self-employed
businesses, yet they only constitute a small fraction of start-ups. We examine whether finan-
cial constraints impede these types of start-ups by exploiting lottery wins as exogenous wealth
shocks. We find that lottery-win magnitude increases winners’ subsequent incorporation, im-
plying that entrepreneurs face financial constraints, but not business registration, implying that
financial constraints do not bind as much for the self-employed. Our results, that financial con-
straints bind for incorporations among men, for serial entrepreneurs, during economic booms,
and in neighborhoods without local lenders, are important for understanding the financial im-

pediments to entrepreneurial start-ups.
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1 Introduction

Small business starts have been in decline for the past two decades in the U.S. and Canadaﬂ A pos-
sible explanation for this trend is that financial constraints serve as a barrier to entrepreneurship.
Even though start-ups are believed to be important for economic growth, only a small portion of
small businesses are responsible for the growth attributed to them (these are often labeled as en-
trepreneurial ﬁrms)ﬂ This fact raises the key question: Are there differences between the financial
constraints faced by these entrepreneurial business starts versus other self-employed business starts?
We address this question by examining whether potential entrepreneurs and other self-employed in-
dividuals respond differently to an exogenous shock that loosens their financial constraints. We also
examine under which conditions entrepreneurs and the self-employed are financially constrained.

Following Levine and Rubinstein| (2017}, 2019), we use incorporation as a proxy for entrepreneurs
and unincorporated firm registration as a proxy for other self-employed businesses. Our decision to
categorize firms as entrepreneurial based on their legal form is motivated by |Levine and Rubinstein/s
argument that “conceptually, the corporation’s defining legal characteristics—limited liability and
a separate legal identity—are most useful for undertaking large, risky investments that require
external financing ... [Wlhen they start larger, risky—more “entrepreneurial”’—ventures, they will
incorporate.” Using this reasoning, we separate firms into entrepreneurial and other self-employed
businesses, based on whether they are established as incorporated or unincorporated entities.

To identify the effect of relaxing financial constraints on entrepreneurs and other self-employed,
we use plausibly exogenous variation in randomly sized lottery wins. With this approach, we
follow a large literature that uses various plausibly exogenous wealth or credit shocks (e.g., house

price shocks, unexpected inheritance, lottery win, the removal of bankruptcy ﬂags)ﬂ to study the

! As reported by the Census Bureau, there were 20% fewer firms started in 2015 than in 2006 (https://www.
census.gov/newsroom/press-releases/2017/business-dynamics.html). The New York Times points out that the
“share of younger companies — less than one year old — in the United States has declined by almost half over the last
generation” (https://www.nytimes.com/2017/09/20/business/economy/startup-business.html). See also/Decker
et al.| (2014); Hathaway and Litan| (2014); |[Decker et al.| (2016).

2The Small Business Administration points out that 368,262 entrepreneurial firms were responsible for all the job
growth in the economy in 2004-2008 (Tracy, [2011). Of these, 367,420 were small businesses (under 500 employees),
which comprises just 7.4% of all small businesses in the U.S. (on average, there were 4.993 million small businesses
in the U.S. in 2004-2008, according to BLS Business Employment Dynamics data available at http://www.bls.gov/
web/cewbd/table_g.txt).

3Examples of these various plausibly exogenous shocks impacting entrepreneurial activity, include variation in
the value of houses (e.g., |Adelino, Schoar, and Severino} 2015} |Corradin and Popov}, [2015; [Hurst and Lusardil, 20045
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effect of financial constraints on entrepreneurial activity. A finding that positive exogenous wealth
shocks increase subsequent entrepreneurial activity supports the hypothesis that individuals face
financial constraints when starting their business because the recipients of the positive shocks
would not have been able to start the business without the positive shock. To the best of our
knowledge, the literature has not previously examined the impact of lottery wins on incorporated
and unincorporated businesses separately.

To measure incorporated and unincorporated companies, we exploit a unique new corporate
registry database provided by the government of a specific Canadian province (which has to remain
anonymous because of a nondisclosure agreement). The corporate registry database contains (1)
the universe of incorporations and (2) the universe of business name registrations in this province.
In this province, an individual can either select to incorporate a new business, which is a costly
process but provides advantages in terms of limited liability and separate legal identity, or register
a new business. Registration has significantly lower filing fees and lower transactions costs than
incorporation, but the only legal advantage of registration is that the trading name of that entity
cannot subsequently be used by any other business entity.

We match these corporate registry data with lottery winner dataﬁ which include the universe of
lottery wins in the same Canadian province as our corporate registry data. Our key identification
strategy is to exploit the exact dollar magnitude of the lottery win. The identifying assumption is
that, conditional on winning the lottery, the dollar magnitude of the lottery win is plausibly random.
Our empirical strategy thus involves restricting the sample to lottery winners in the province and
examining whether the dollar magnitude of these lottery wins affects winners’ incorporations and
registrations and the survival of already operating incorporated and registered businesses. Because
we can analyze the combined total of subsequent registrations and incorporations, we provide
evidence that examining these two categories of businesses jointly can produce misleading results.

Our baseline set of results uses the full sample of lottery winners to examine the effect of a lottery

Schmalz, Sraer, and Thesmar, 2017)); unexpected inheritance (e.g., |Andersen and Nielsen, [2012); the removal of
bankruptcy filing flags as a credit supply shock (e.g., [Herkenhoff, Phillips, and Cohen-Cole, 2016) and lottery wins
(e.g., (Cesarini, Lindqvist, Notowidigdo, and Ostling, [2017; [Lindh and Ohlsson, 1996} [Taylor} [2001; Holtz-Eakin,
Joulfaian, and Rosenl [1994]).

YCesarini et al.| (2017); [Lindh and Ohlsson| (1996)); Taylor| (2001); Holtz-Eakin et al.| (1994) also examine lottery
wins as an exogenous shock impacting entrepreneurship. Our lottery winner data were also used in|Agarwal, Mikhed,
and Scholnick! (2019).



winning amount on the subsequent registration and incorporation of new firms by the winners.
The main finding is that winners’ incorporations increase with the lottery-win amount, whereas,
unincorporated business name registrations generally do not change with lottery-win amount. We
interpret these findings as evidence of entrepreneurs being financially constrained and other self-
employed not being financially constrained.

Given that a possible public policy goal is to increase business formation by entrepreneurs
(because they generate more economic growth compared with business starts by the other self-
employed), it is important to document in which specific contexts potential entrepreneurs face
financial constraints when starting a business. We thus provide evidence of financial constraints
in various contexts. First, we use winners’ first names to infer their gender and examine whether
women and men face different financial constraints when starting high-growth entrepreneurial busi-
nesses and low-growth self-employment ventures. We find that the lottery magnitude has a positive
and statistically significant effect on the probability of incorporation among men, and a similar in
size but not statistically significant effect on incorporation among women. On the other hand,
the size of lottery prize significantly increases women’s chances of registering their business name.
These results may suggest that men are constrained in starting corporations, which proxies for
high-growth businesses, but women are constrained even when registering their business name,
measuring low-risk low-growth enterprises.

Second, we examine the effect of financial constraints in economic boom and bust periods
separately. Many previous studies argue that the supply of entrepreneurial financing tends to be
greater in economic booms than busts. Yet, during the boom period of 2004-2008, we find that
the magnitude of the lottery win increases incorporations but does not affect registrations. This
result may imply that the demand for entrepreneurial financing for incorporated businesses must
exceed any increased levels of the supply of entrepreneurial financing during the boom. On the
other hand, during the bust period of 2009-2014, we find that lottery-win size has a significant
effect on registrations and no significant effect on incorporations.

Third, we compare lottery winners who have previous business experience and those who have no
previous experience. The venture capital literature (e.g., Gompers, Kovner, Lerner, and Scharfstein),
2010) documents that serial entrepreneurs (compared with first-time business owners) receive an

increased supply of venture financing, which they also receive earlier in their firms’ lives. Our results,



however, indicate that winners with prior business experience are still financially constrained when
starting incorporated businesses, which implies that their demand for entrepreneurial financing
exceeds any increase in supply from the financial sector. For winners without previous business
experience, we find evidence of financial constraints only to starting registered businesses.

Fourth, following the large literature on the soft information hypothesis (e.g., Petersen and
Rajanl 2002)), we examine whether the effect of a lottery win is different in neighborhoods with
and without access to local lenders. These tests examine whether restrictions to the supply of
credit because of the distance to local banks create financial constraints for individuals considering
business registrations and incorporations. We find that lottery-win magnitude has a significant
effect on incorporations only in neighborhoods far from a bank and no effect on registrations
or incorporations in neighborhoods close to a bank. These results imply that incorporated (i.e.,
entrepreneurial) businesses may be financially constrained because of a lack of access to very local
credit.

Finally, we use hazard models to examine the effect of lottery-win size on the survival of incor-
porated businesses run by the lottery winners. We find that if the lottery winner has an existing
incorporated business, then the lottery-win size has a significant positive effect on the survival
probability of that business. This finding is consistent with existing incorporated businesses be-
ing financially constrained. However, we find no effect of lottery-win amount on the survival
probabilities of incorporated businesses established after a lottery win. In addition, incorporated
businesses opened by lottery winners have the same probability of survival as businesses opened
by non-winners. These findings suggest winners’ businesses are not of worse quality than other
businesses.

Taken together, these findings suggest that, while only entrepreneurship is financially con-
strained overall, in various different circumstances, both entrepreneurial businesses (incorporations)
and self-employed businesses (registrations) face financial constraints. As such, lumping these two
types of business starts together may mask important differences between them. Our findings also
suggest that policies to support economic growth during busts through new business formation may
not be effective when directed at corporations as these businesses are not constrained in busts. On
the other hand, other business starts (registrations) may benefit from cash infusions that reduce

unemployment among the self-employed.



2 Contributions to the Literature

Our paper fits into the recent stream of research in entrepreneurship that emphasizes that not all
individuals classified as “self-employed” are the same, and that a few entrepreneurial firms generate
most economic growth (e.g., Levine and Rubinstein, 2017} 2019; |Gendron-Carrier, 2018; Herkenhoff
et al.| 2016} |Schoar| 2010)E] The closest empirical study to ours is Levine and Rubinstein! (2019),
which also examines differences in incorporated and unincorporated firms. However, it uses the
NLSY79 panel data to examine who selects into incorporated or unincorporated firms and uses
regional variation in house prices as exogenous income shocks. As we describe in detail next, our
very different identification strategy and data allow us to address a set of very different questions.

Other papers disaggregate entrepreneurs and other self-employed using various other techniques.
Herkenhoff et al. (2016)), for example, examines financial constraints in the creation of employer
firms (defined as having at least one employee), and self-employed firms (defined as having no
employees) in response to credit supply shocks (resulting from the removal of bankruptcy flags).
However, their employee-based distinction captures the ex-post growth of firms, while we capture
their ex-ante underlying legal nature. (Gendron-Carrier| (2018) also exploits the distinction between
incorporated and unincorporated firms to distinguish between entrepreneurs and the other self-
employed, which they are able to observe using tax filings undertaken by the different types of
firms. This paper does not focus on financial constraints, however, but rather examines how issues
such as human capital accumulation and non-pecuniary benefits impact selection into incorporation.

As described previously, our use of lottery wins as an exogenous shock in this context follows a
number of other studies, including |Cesarini et al.| (2017)); Lindh and Ohlsson| (1996)); [Taylor (2001));
Holtz-Eakin et al. (1994)). The main advantages of our lottery-winner data is that we can observe
the exact name and address of the winner, the exact date of the win, and the exact dollar amount
of the win. Additionally, as we discuss later, lottery winnings in Canada are not taxed, which
eliminates tax avoidance-related incentives to incorporate for our sample.

While our paper exploits lottery wins as an exogenous shock, a related literature has examined

5The literature on entrepreneurship has long reflected that there are multiple ways of measuring who is an en-
trepreneur. |Hurst and Lusardi| (2004), for example, argues that “theory provides little guidance on how to classify
‘entrepreneurs”’ (p. 322). [Schoar| (2010]) makes essentially the same argument, distinguishing between what it refers
to as “subsistence” and “transformational” entrepreneurship. Other authors who also emphasize this point include
Evans and Leighton| (1989), Hurst and Pugsley| (2011)), and [La Porta and Shleifer| (2014).



the effect of exogenous shocks to housing on entrepreneurship (e.g., Adelino et al.l 2015; |Corradin
and Popov, 2015; Hurst and Lusardi, 2004; |Schmalz et al., [2017; [Levine and Rubinstein, 2019)). A
key part of this housing wealth literature is the need to provide a persuasive identification strategy,
showing that local housing price shocks can indeed be considered plausibly exogenous with respect
to entrepreneurial activityﬂ The wealth shock we use (lottery wins) provides a more tightly defined
plausible exogenous shock because we can observe the exact dollar magnitude of the wealth windfall
to each individual (the magnitude of the lottery win), rather than more aggregate measures of house

price trends in larger geographic regions.

3 Data

We use data on lotteries and entrepreneurial entry in a Canadian province to perform our analyses.
In this section, we discuss our data sources (to the extent possible, given the legal restrictions),

review the data set we construct using the sources, and provide summaries of key variables.

3.1 Sources
3.1.1 Lotteries

All of the individual provincial governments in Canada have monopolies over official lotteries run
in their jurisdictions. Our data include all winners of lottery products with random-win amounts
who win more than C$1,000 in prizes between April 1, 2004, and March 31, 2014, provided by the
provincial lottery organization (which, under the terms of our nondisclosure agreement, we are not
able to divulge). The provincial lottery corporation does not keep track of lottery wins of less than
C$1,000. Therefore, it was unable to provide data on such wins (which is similar to many other
lottery studies in the literature).

As a central element of our identification strategy is that the dollar magnitude of the win should
be randomly assigned, we exclude lotteries in which the win amount is fixed rather than random.
In the majority of lottery games included in our data, the amount of the win is determined by

dividing the size of the pool by the number of winners (i.e., the amount of the win is random).

SFor example, to identify the causal effects of house prices on entrepreneurship |Schmalz et al.| (2017) exploit the
distinction between homeowners and renters, while |Adelino et al.| (2015)) exploit |Saiz| (2010]) type measures of supply
constraints on housing, based on exogenous geographic and regulatory constraints.



In some of the lottery games in our data, the amount won is predetermined. As there is far less
uncertainty in win amounts (conditional on winning) for such games, we exclude them from our
study. These excluded fixed lottery prizes have no influence on the sample of included random
lottery prizes because random lottery prizes are independent of fixed lottery prizes. [Agarwal et al.
(2019)) provide additional details on these lottery data and show that lottery amounts are not
correlated with any neighborhood observable characteristics.

The lottery corporation provided data on each winner’s name (first and last names), six-digit
postal code, dollar magnitude of the lottery win, date of lottery win, and type of lottery game for
each Winm Table [1| provides some summary statistics on the lottery wins. Overall, in the decade for
which we have data, over C$1.06 billion was paid out to 21,625 lottery-winning tickets bought by
22,047 lottery playersﬁ The table also shows that the average win amount for each lottery winner
was approximately C$48,289. As we can see by comparing this mean amount with the median
(approximately C$2,082), the winnings distribution is highly skewed. Figure |l|shows the mean win
amount by percentile, in absolute and log amounts, and illustrates the skewness of our lottery data.
The mean winnings across the lower 90 percentiles are relatively low. The mean winnings jump
dramatically in the top 10 percentiles, with the top-percentile mean winnings at slightly above
C$500,000. In logs, the distribution of winnings is more evenly distributed, although even the log
amount of the top 20 percentiles rises faster than the lower 80 percentiles.

Because lottery winnings are not taxed in Canada, lottery winners do not have tax-related
reasons for incorporating in our sample. If lottery income is taxed, as is the case in some countries,
winning the lottery may have an impact on incorporations because income held within a corporation
is often taxed at a lower rate than income paid to an individual. However, this is not a concern
for us because lottery winnings in Canada are not taxed (Wong}, 2015)). Therefore, there is no tax

avoidance-related incentive to incorporate for the lottery winners in our sample.

"We do not use any personal identifiable information (PII) in our subsequent analyses.

8There are 1.01 winners per winning ticket. For multiple-winner wins, we split the win amounts evenly across the
winners, exactly as the lottery corporation does.



3.1.2 Business Starts and Closures

We requested business registry data from the provincial government of the province for which we
have lottery winners’ data and were granted access to the universe of its corporate registry. The
registry database captures all events for the two sets of businesses that interest us: unincorporated
businesses (registration) and incorporated businesses. Crucially for us, the database records when
unincorporated businesses register their names with the province and incorporated businesses in-
corporate themselves in the province, as well as when both types of businesses close down. For
each of these events, we have information on the date of the name registration/incorporation, the
name and address of the parties filing the application for the event, and the fee paid for filing the
application.

Registering a business name is possible for unincorporated firms in the province. These firms
may be sole proprietorships, partnerships, or limited partnerships. Note that all partnerships and
limited partnerships have to register their business names. A sole proprietorship may also do so, but
it is not requiredﬂ As Table|2|reports, we observe 278,639 business name registrations from 2002 to
2016. The province’s registry database records the filers of the registration as “declarants.” As each
registration can have more than one declarant, we observe 322,644 declarants for the registrations
(approximately 1.16 declarants per registration). In Figure [2| we observe that registrations per
capita are relatively stable in this province in 2002 through 2016 at around 0.0008 registrations
per capita per month (or 1 registration per 1,250 people every month). The fees for registering an
unincorporated business remain stable throughout the period (C$10 for sole proprietorships and
partnerships and C$50 for limited partnerships). We should note that, unlike corporations, self-
employed businesses are not required to register their names with the provincial government. Thus,
while our incorporation data are complete, the registration data do not capture all self-employed
individuals. This feature explains why there are fewer registrations than incorporations in our data
(for example, see Figure . Although we do not capture all the self-employed, we still examine
whether financial constraints matter for those self-employed who decided to register their business
name with the province.

Incorporating a limited liability corporation in the province is possible for businesses that have

9If the sole proprietorship operates in the owner’s name, the owner does not have to register the name (but is
allowed to do so).



shareholders who are not held responsible for any liability or default of the corporation. Table 2]
shows that, in total, we have 538,013 first-time business incorporations in 2002-2016. There are
832,880 directors and shareholders who own and control the firm at incorporation. Each incorpo-
ration can have (and usually does have) more than one director/shareholder at incorporation, with
the typical incorporating firm having 1.55 directors/shareholders. In Figure [2, we observe that
incorporations per capita vary dramatically over the period. There is a clear peak in 2006-2008,
with 0.0025 incorporations per capita per month (or 1 incorporation per 400 people every month)
and troughs on both sides falling as low as 0.0006 incorporations per capita per month (or 1 incor-
poration per 1,667 people every month). This is in stark contrast to registrations per capita, which
are relatively stable across the sample period.

The price for incorporating a firm stays fixed throughout the period (C$250), which is between 5
and 25 times greater than the cost of registering an unincorporated firm. Furthermore, incorporated
firms have to file an annual return to the corporate registry, which costs an additional C$50 every
year, but registration only requires a one-time fee. Incorporations also usually involve higher
transactions costs than registrations. For example, incorporation usually involves the submission
of audited annual tax returns, which entails the annual use of certified accountants.

Both registered businesses and corporations may shut down for a number of reasons. Corpora-
tions may not file the annual paperwork required to continue operating. Both registered businesses
and corporations may choose to dissolve themselves. Table [3| shows that the vast majority (92%)
of registered businesses are still active based on the corporate registry, whereas only 56% of cor-
porations are active. This difference arises because of the frequency in which the two types of
businesses report their status. Because of the annual filing requirement for corporations, their
status is updated regularly, whereas most registered businesses never update their status after
registering because there is generally no need to do SOH

Based on the difference between business starts and closures, we calculate the age of all busi-
nesses in the province. If a business is still active, we take the date of data acquisition as our
end date to calculate business age. As Table [3] shows, the average corporation is younger than

the average registered business (5.6 years old versus 7.6 years old). Closed businesses have shorter

10 A partnership may choose to dissolve in case the partners decide to stop working together. However, for sole
proprietorships, there is little incentive to update the province about changes in status after registering.



lifespans, with closed corporations living for 4.0 years and closed registered businesses living for
only 2.1 years. Active corporations are about 6.7 years old, and active registered businesses are 8.1
years old. Notice that the relationship between the life span of corporations and the life span of
registered businesses reverses among closed businesses. This is more evidence that registered busi-
nesses do not update their status regularly: Among registered businesses that report closure, the
life span is much shorter than among corporations, suggesting that many of the active registered
businesses simply have not reported their closure. Based on this pattern in the closure data, we

focus our examination of business survival on corporations but not registered businesses.

3.1.3 Combining Lotteries and Business Registry Data

We perform a two-step operation to combine lottery data with business registry data, which we
perform for both the registered businesses data and the corporations data. The first step is relatively
straightforward in that we match the six-digit postal code of the lottery winner to the six-digit postal
code of each declarant (director/shareholder) in the registrations (incorporations) data. Six-digit
postal codes in Canada are extremely small, containing only a median of 13 households. The next
step focuses on the last names of the lottery winners and registrants/shareholders. First, we keep all
the perfect matches in last names between lottery winners and registrants/shareholders who share a
postal code. Next, we calculate the Levenshtein lexical distance between all the remaining pairs of
lottery winners and registrants/shareholders. Using a threshold of 0.2 for the Levenshtein distance
(normalized by maximum name length within each pair) as our cutoff, we manually search through
all winner-registrant/sharehold pairs below the threshold to find any lottery-registrant /shareholder
last-name matches@ We then combine the set of perfect name matches within each postal code
and the set of manual matches within each postal code into a common matched data set of winner-
registrants/shareholders. At the end of this matching process, we have two data sets: one for
lottery winner-business registrant matches and another for lottery winner-incorporating shareholder

matches.

"1We use the Levenshtein lexical distance algorithm as a way to reduce the manual effort involved in finding
imperfect matches.

10



3.2 Data Summary

We observe that about 0.4% of registrations in 2002-2016 are filed by lottery winners within two
years of winning the lottery. The top panel of Table [4] shows that 1,084 registrations are filed by
lottery winners within two years (before or after) winning the lottery (approximately 0.8% of the
total number of registrations in that period). Of those, 147 occur within 90 days of the win (0.05%
of total registrations). As the last column of the panel shows, generally speaking, slightly more
registrations occur in the 90 days after a lottery win than be