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Abstract
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The analysis of decennial data of 71,437 census tracts over four decades
(1970 to 2000) shows that the poverty ratio lowers self-employment, and that
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1 Introduction

Although much of poverty alleviation research focusses on developing countries,
poverty is also a concern in developed countries. According to the Federal Safety
Net in the US, 44 million or one in seven citizens live in poverty,1 and about 10
percent of the US citizens are permanently poor and welfare-dependent (Laird et al.
2018; Morello 2010; Morris et al. 2018). Similarly, in the UK and the European
Union, the relative poverty levels are in the mid-teen percentages (Michalek and
Vybostok 2019). In efforts to alleviate relative poverty (i.e., “much less”), as distinct
from absolute poverty (i.e., “not enough”) (Notten and De Neubourg 2011), policy
makers in developed countries invest in a variety of safety-net programs. Policymak-
ers face a vexing problem of allocating and managing public assistance to provide
the much needed safety net to the economically vulnerable, but to also impel self-
sustainability in such economically disadvantaged locales. As a result, encourage-
ment of self-employment in disadvantaged neighbourhoods is of growing interest
among policymakers (Sutter et al. 2019; Morris 2021).

Most research on the influence of public assistance focuses on the contemporane-
ous associations of partaking in welfare programs. Public assistance programs may
contribute the necessary safety net for improving investments in human capital and
for supporting families that in turn may improve long-term labour market outcomes
(Fryer 2017; Moffitt 1999; Sandberg 2016). Receipts of public assistance may influ-
ence the formation of the human capital of parents and children, increase local con-
sumption levels, and have a long-term community influence in promoting, support-
ing, and engaging in self-employment. However, research over decades on the value
of public assistance and vocational outcomes has shown that most of the individuals
facing serious economic disadvantages have limited training and skills, and social
programs seem to play a limited role in improving their economic conditions (Ham-
ilton 2016). According to some critics, public assistance may lead to excess depend-
ence on such programs and lower incentives to engage in self-employment. These
competing narratives on the value of public assistance for promoting long-term eco-
nomic outcomes such as self-employment call for a closer examination.

Through the theoretical lenses of liability of poorness (Morris et al. 2020a) and
regional development (Capello and Nijkamp 2019; Fischer and Nijkamp 2019),
in this study, we aim to counter this gap in the literature by focusing on the long-
term relationship between public assistance payments and self-employment in
census tracts.” The long-term perspective we adopt is essential because public
assistance may not relieve the short-term economic and non-economic binding
constraints. With the goal of public assistance programs to improve communities

! For 2020, the federal government defined the poverty level as an annual income of $26,200 or lower
for a family of four or $12,760 or lower for a single individual.

2 A census tract is defined as “a small, relatively permanent statistical subdivision of a county deline-
ated by a local committee of census data users for the purpose of presenting data”. Census tracts average
about 4,000 inhabitants, and are designed to be relatively homogeneous units with respect to population
characteristics, economic status, and living conditions at the time of establishment (US Census 2014).
See Appendix 2 Fig. 2 for an example of a census tract.
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and long-term economic outcomes, understanding the role of such programs in
improving self-employment on aggregate may be central to further informing the
efficacy of such programs. Specifically, we assess the influence of the poverty ratio
on self-employment® in the next decade and whether the proportion of households
on public assistance (breadth) or public assistance per capita (depth) moderates
this relationship.

We analyse decennial data over four decades (1970 to 2000) to estimate the long-
term relationships between public assistance policies and self-employment. Fol-
lowing Neumark et al. (2019), we use in our study the long-term longitudinal data
available from the Neighborhood Change Database (NCDB) provided by GeoLyt-
ics (GeoLytics 2016). We are drawing on aggregated data on the census tract level
because long-term individual-level data are not available in the US (Neumark et al.
2019). The historic tax returns data from the 1970s and 1980s are not fully digitized
and recent works on generational mobility also draw on confidential tax return data
from the 1980s. Moreover, those receiving public assistance may not have taxable
income and because of their limited assets and investments using tax return data
may be less useful for our purpose. The Survey of Income and Program Partici-
pation (SIPP) from 1984 to 2014 covers recipients of government programs, but it
provides information on a four year rotating panel of individuals with the lowest
granularity at the state-level. Although the analysis of long-term individual-level
data would have been most ideal to answer our research question, only the NCDB
data provide us the necessary geographic granularity and the time span to answer
our research question.

Our findings show that the poverty ratio of census tracts in the current decade
is negatively associated with the percentage of households with self-employment
in the next decade. The breadth of public assistance (proportion of households on
public assistance) partially mitigates this relationship. However, the depth of public
assistance (higher per capita public assistance) does not seem to be meaningfully
associated with self-employment in the next decade. Though causal inferences are
challenging to derive in the current context, a variety of robustness checks (includ-
ing a model which controls for the geographical proximity of census tracts and a
placebo test) support these inferences. Hence, the results provide suggestive evi-
dence that higher poverty ratios may lower self-employment, and that increasing
the breadth rather than the depth of public assistance in economically disadvantaged
census tracts may result in higher self-employment rates.

These findings are informative for research and policy debates in two main
ways. First, with our research question that reverses the earlier focus in the litera-
ture on whether self-employment lowers poverty, our study is informative for the
long-running policy debate on whether public assistance is successful in improving

3 In our study, we focus on self-employment. Self-employment represents a wide range of activities
conducted by individuals without employers (e.g., freelancers, contractors, professional services, and
business owners), whereas entrepreneurs typically engage in high-growth businesses (Henrekson and
Sanandaji 2020). Therefore, the distinction between self-employment and entrepreneurship is important
to make (Kwon and Sohn 2021; Van Stel and Van der Zwan 2020).
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autonomy and self-reliance. Our longitudinal analysis across census tracts exploits
variation in available safety nets to pursue self-employment. The income risk associ-
ated with self-employment is lower when public assistance may be available, and a
large amount of research has focused on the role of enclaves, economic and social
vibrancy of the neighbourhood, and the need for “keeping dollars in the community”’
(Andersson and Larsson 2016; Gittell and Thompson 1999; Stough 2016). Public
assistance aggregating at the neighbourhood level could be a gathering force that
builds over time to promote self-employment. However, economic self-efficiency
may also deteriorate in the long term because successful self-employment is also
rooted in the economic health of the neighbourhood (Braymen and Neymotin 2014).
Our findings are informative for the type of policy (breadth rather than depth of pub-
lic assistance) most suitable for stimulating self-employment.

Second, with increasing concerns for intergenerational mobility in the US, it is
important to be aware of the long-term impact of welfare programs on improving
socio-economic mobility through self-employment. If the primary goal of provid-
ing safety nets is the upliftment of the economically disadvantaged, then extending
prior works on the role of such programs (Neumark et al. 2019; Neumark and Young
2019) and the broader literature on distributional (Bitler et al. 2006; Friedlander and
Robins 1997) and employment (Mariani et al. 2019; Rodriguez 2001) effects need
to be further informed through the dimension of self-employment. Grogger (2003)
found that welfare programs improved employment, however, whether it drives self-
employment in the longer term remains less understood (Olds 2014). The efficacy
of public assistance programs aggregates over time and may have spillover effects
in the locale. By drawing on the aggregate public assistance payments at the census
tract level in the period 1970-2000 and by accounting for the potential spillovers
from these gains, our study contributes to our understanding of the long-term asso-
ciation between the breadth and depth of public assistance and the prevalence of
self-employment.

The remainder of this study is organized as follows. In Section 2, we review the
literature and derive our hypotheses. In Section 3, we describe the data and meth-
odology. The empirical results are presented in Section 4. Finally, in Section 5, we
discuss our findings and provide conclusions.

2 Theoretical development and hypotheses

In this section, we review the literature on the relationship between poverty and self-
employment to hypothesize the directionality of the association between the pov-
erty ratio and the proportion of households with self-employment in a census tract.
In doing so, we devote particular attention to the motivations (i.e., opportunity vs.
necessity motives) individuals in poorer neighbourhoods may have to engage in self-
employment. Subsequently, we use evidence about the impact of public assistance
programs to formulate expectations about how the breadth and depth of public assis-
tance may moderate the relationship between the poverty ratio and the proportion of
households with self-employment in a census tract.
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2.1 Self-employment in poor neighbourhoods

As discussed by Iftikhar et al. (2020), Chinitz (1961) challenges that “the supply
schedule of entrepreneurship is identical at all locations” because “the entrepreneur-
ial supply curve is also a function of certain traditions and elements of the social
structure which are heavily influenced by the character of the area’s historic spe-
cializations”. In our study, we focus on the regional character of a neighbourhood
through the lens of poverty. Importantly, in socio-economically marginalized neigh-
bourhoods exposure to formal economic activities is relatively low and individu-
als are more likely to operate outside state regulations to avoid taxes and oversight
(Gomez et al. 2020). Informally, self-employed individuals may for example engage
in casual jobs, such as contracting, day-care, and cab driving (Chen 2005). Williams
and Windebank (2002) studying affluent and deprived neighbourhoods in London
find a significant amount of informal pay work and contracting among the work-
ing poor. In more recent work, Williams (2014) provides an overview of informal
economic activities in European Union member countries and surmises that even
in these developed economies, self-employment falls on an informal and formal
continuum: “informal workers also sometimes operate as social actors and under-
take own-account informal work for kin, neighbours, friends, and acquaintances
for reasons other than financial gain, including redistributive and familial and com-
munity solidarity rationales” (p. 738). The informal economy is also prevalent in
poorer areas in the US (Leonard 1998). Therefore, it is important to appreciate that
especially in poor neighbourhoods self-employment operates on a formal-informal
continuum.

The relationship between poverty and self-employment can be understood
through the recent conceptualization of the liability of poorness by Morris et al.
(2020a). The liability of poorness concerns literacy gaps, scarcity mindset, intense
non-business pressures, and lack of financial slack. Literacy gaps lower the overall
human capital necessary to identify opportunities, collate resources to organize a
firm, and managing day-to-day business operations. Limited functional, financial,
economic, or business literacy may add significant hindrances to the community-
level business formation processes. Scarcity mindset refers to a short-term orien-
tation that limits planning ability and increases reactiveness (instead of proactive-
ness) to business problems. Additional community-related challenges stemming
from crime, health, and general malaise increase personal pressures that may take
away attention from focusing on self-employment. Finally, the lack of financial slack
stemming from lower profitable businesses, credit rationing from lenders, and lim-
ited savings, may further lower the prospects of self-employment.

There is a large literature indeed highlighting that the general malaise in poor
neighbourhoods may hinder self-employment, and several arguments in this litera-
ture relate to the liability of poorness. Based on the income shortfall perspective and
the relative view of poverty (Cumming et al. 2020), the motivation for self-employ-
ment may be limited in poorer neighbourhoods. The local environment plays an
important role in shaping entrepreneurial activity (Andersson and Larsson 2016; de
Beer 2018; Sutton 2010). Social, market and institutional factors are deeply rooted
in the local community and form the background which primes entrepreneurial
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activity in an area. The impetus for entrepreneurial activity is deeply embedded in
the local environment (Sutton 2010). A high poverty ratio limits the development of
and usage of labour, restricts the availability of capital, and provides limited socio-
economic support, culture, and institutions that foster the degree of self-employment
in an area (Oreopoulos 2003). A higher poverty ratio in an area may also restrict
the necessary accumulation of human, economic, and social capital to effectively
pursue self-employment. For example, education constitutes one of the basic build-
ing blocks for developing entrepreneurial human capital (Martin et al. 2013). How-
ever, poorer areas have relatively weak educational infrastructures, which limits the
accumulation of human capital. Thus, neighbourhoods with a higher poverty ratio
may not provide the necessary infrastructure to support self-employment efforts.
A higher poverty ratio promotes the general social malaise that may further hinder
the community and social support necessary to start a business (Berner et al. 2012;
Devereux 2002; Kleinhans et al. 2017; Olsen 2010; Small and McDermott 2006;
Venugopal et al. 2015). Fewer role models, high crime rates, limited ability to keep
the money circulating in the local economy, and the focus on meeting basic needs
are some of the hindrances that may lead to the expectation of a negative relation-
ship between the poverty ratio and self-employment in an area.

A higher poverty ratio is also indicative of the systemic inefficiencies and imper-
fections in local institutions and infrastructure. Broadly, self-employment activity
in high poverty areas is limited by lower legitimacy and by the limited available
socio-economic platforms to develop connections and networks for partnerships
and financing (Wilson and Wilson 2017). The less-developed industry and markets
in higher poverty areas lower the quality of available opportunities (Hayek 1945).
High poverty conditions also limit the level of aspirations (Dalton et al. 2016). Well-
known conceptualizations such as poverty traps highlight the set of hindrances faced
by individuals in developing aspirations for self-actualization (Chivers 2017). The
collective resources of an area with a high poverty ratio may therefore not facili-
tate the mobilization of necessary resources and skills to adapt to changing con-
ditions, nor provide the necessary psychological and socio-emotional resources to
prime entrepreneurial activity (Schreiner 1999). Morris et al. (2020b) also high-
light the exclusion of the poor from entrepreneurial ecosystems, because policy-
makers generally do not consider poor neighbourhoods as hotbeds of high-growth
entrepreneurship.

Nevertheless, there are also reasons why regional poverty may be positively
associated with self-employment. First, based on the social aspiration theory (Ray
2006) and the social comparison theory (Crettaz and Suter 2013), poverty could prime
individuals to change their conditions through self-employment. Social aspiration
theory in the context of poverty states that aspirations are shaped by the surroundings
and although aspirations can inspire, excess aspirations can also lead to frustrations
and resentments (Genicot and Ray 2020). In adapting their aspirations, through social
comparison, poor individuals “compare themselves with others who are in the same
precarious situation or even worse off and, as a result, lower their expectations and
adapt their aspirations and preferences to their material and financial constraints”
to perhaps pursue self-employment (Crettaz and Suter 2013, p. 139). Studies about
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entrepreneurship enclaves have shown that when outside job opportunities are lacking,
individuals are more likely to identify local opportunities to meet local needs. As such,
although self-employment is often informal in poor neighbourhoods (e.g., providing
unregistered child care services, beauty salons, handyman services), self-employment
may provide a route to make a living for oneself (Estrin and Mickiewicz 2012; Levitte
2004). Among the available possibilities to pursue aspirations or to close poverty
gaps, self-employment could be a viable path to self-sufficiency. Moreover, as a route
for autonomy and self-reliance, self-employment may help individuals to find self-
fulfillment by identifying and exploiting local opportunities.

Moreover, based on the economic assimilation hypothesis (Stolzenberg and
Tienda 1997), those in the high poverty neighbourhoods may see self-employment
not only as a mode to make a living but also as a mode for upward socio-economic
mobility. Socio-economic disadvantages could impel residents to actively create,
develop, and exploit potential business opportunities to improve the microcosmos
of the local economy. The co-created economic, human, and social capital in the
neighbourhood may foster the ecology of local business opportunities that address
local economic and social needs. Poorer living circumstances may also create a local
identity that may be beneficial for developing the local entrepreneurial infrastruc-
ture. The enclave entrepreneurship literature (Portes and Manning 2005) argues that
the spatial location and reliance on similar others is important for building shared
economic prosperity. The spatially bounded nature of a neighbourhood may create
a shared identity and human capital that is perhaps more valuable in the neighbour-
hood itself (e.g., social relations and co-dependence) than outside it. Even more,
negative poverty experiences may be a resource in entrepreneurship as reflected
by “toughness, hustle, and the abilities to bounce back from setbacks, adapt to new
challenges and find clever ways around resource constraints” (Morris and Tucker
2021, p. 15). Thus, the shared social networks and interdependencies could some-
what foster self-employment in poorer neighbourhoods.

The above arguments highlight two important points. On the one hand, we have
the general malaise, exclusion, and poorer infrastructure that are characteristic fea-
tures of the liability of poorness and that lead to a negative relationship between
poverty and self-employment in a neighbourhood. On the other hand, self-employ-
ment may be a mode to move out of poverty. However, the literature shows that this
type of self-employment often relates to informal activities. We do not discount the
value of poverty as a catalyst to pursuing entrepreneurial dreams, however, at the
neighbourhood level, the overall socio-economic disadvantages are more likely to
tamp self-employment. Therefore, we hypothesize:

Hypothesis 1 The poverty ratio is negatively associated with the proportion of
households with self-employment in a neighbourhood.

2.2 Public assistance and the relationship between poverty and self-employment

In socially disadvantaged neighbourhoods, public assistance could be the necessary
starting point to prime self-employment behaviour by providing the economic base
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to sustain self-employment efforts. Aggregate levels of public assistance could be
effective in building social, cultural, and economic relations within a community to
develop conditions supporting self-employment. The breadth and depth of public
assistance may foster the economic self-sufficiency necessary to push self-employ-
ment in disadvantaged neighbourhoods. In the Appendix 1, we provide a brief his-
torical overview of safety net programs in the US.

States distribute grants to recipients using their own formula, and recipients of
public assistance typically enroll in multiple programs. Therefore, it is difficult
to track the impact of individual programs on poverty reduction. For example, in
2014, for Temporary Assistance for Needy Families (TANF), a states’ asset thresh-
old ranged from $1,000 to $10,000 across 27 states. As a result, researchers have
focused on the influence of aggregate transfers on poverty alleviation. The benefits
of these programs on poverty alleviation cannot be discounted. In 2012, 19.1 million
children received meals under the school breakfast and lunch program, Medicaid
and the Children’s Health Insurance Program (CHIP) covered 36.7 million recipi-
ents, and housing programs assisted 3.3 million households. The child support pro-
gram created in 2012 increased assistance to 17.2 million children and the Earned
Income Tax Credit (EITC) raised the family income of 28.2 million tax filers (Cha-
udry et al. 2016). Safety nets cut the poverty rate from 28.7% in the 1960s to 16 per-
cent in 2012, translating into 40 million people lifted out of poverty.

A series of studies reviewing the benefits of welfare to human capital and health
benefits have highlighted its benefits for both adults and children (Hahn et al. 2019).
Countering the benefits of public assistance programs, in their review of the litera-
ture about disincentives to work, Ben-Shalom et al. (2012) found that public assis-
tance programs had limited, if any, influence on low-income populations. Hence,
although the decline in poverty driven by public assistance has broader theoretical
support, there is limited evidence on whether public assistance programs improve
the propensity for self-employment. However, for taking part in some of the pro-
grams, a work requirement is a condition. For example, TANF receipts are con-
ditional on work effort and the EITC rewards are coupled with low-wage work.
Research has found that EITC expansions are associated with a higher entry in the
labour force (Eissa and Hoynes 2006) and also with an increase in labour force par-
ticipation by secondary earners in the households (Dickert et al. 1995; Eissa and
Hoynes 2004, 2006; Ellwood 2000). Therefore, there is some evidence that public
assistance programs do impel individuals and households to enter labour markets,
and by extension that these programs may drive entry into self-employment.

2.3 The moderating role of the breadth of public assistance in the relationship
between poverty and self-employment

The breadth of public assistance refers to the proportion of households receiving
public assistance. With increasing breadth, local resources, and social structures
necessary for self-employment may improve. First, the wider safety net may pro-
vide a long-term basis to improve the necessary stocks of entrepreneurial resources
in a neighbourhood. The breadth of public assistance may provide means to scale
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the hurdles of local institutional voids, lower transaction costs in accessing self-
employment resources, and lower the risk of discrimination in credit markets, thus
improving the chances of socio-economic integration. Greater breadth could also
empower otherwise marginalized communities to improve intentions and behaviours
toward entrepreneurial undertakings and promote the necessary changes in social
and institutional mechanisms which may improve the conditions for self-employ-
ment. Second, based on the theory of planned behaviour (cf. Rhodes et al. 2006),
the wider safety net in the neighbourhood could improve entrepreneurial intentions
and behaviours over time. Relatedly, an increased proportion of households on pub-
lic assistance improves participation in entrepreneurial activity (Ghani et al. 2014;
Scott et al. 2012) by lowering the “socially constructed realities of the poor, thus
implicitly embracing other epistemological and ontological stances such as critical
realism [to improve the] social and institutional realities of the poor, and the ways
entrepreneurship is involved in change.” (Sutter et al. 2019, page 201). Third, related
to neighbourhood-level improvements, an increasing proportion of households with
public assistance improves the lived experiences of those in poverty (Datta and Gai-
ley 2012). Therefore, greater breadth is also associated with the reform perspective
(Karlsson and Dahlberg 2003) by improving the social context promoting entrepre-
neurship (Ghani et al. 2014; Mair et al. 2012). Through the remediation perspective
lens (Sutter et al. 2019), a greater proportion of households on public assistance may
help provide the necessary critical resources and a safety net to communally prime
the intentions and behaviours to improve economic conditions and also engagement
in self-employment.

Overall, we expect that a greater proportion of households on public assistance
(breadth) provides both the reform and remediation necessary to mitigate the nega-
tive relationship between poverty and self-employment in economically disadvan-
taged areas. Thus, our second hypothesis is:

Hypothesis 2 The negative relationship between the poverty ratio and the propor-
tion of households with self-employed in a neighbourhood is weaker in neigh-
bourhoods with a higher proportion of households on public assistance.

2.4 The moderating role of the depth of public assistance in the relationship
between poverty and self-employment

The depth of public assistance refers to the amount of public assistance received
by households. Koellinger and Minniti (2009) find that higher unemployment
benefits, a form of public assistance, could crowd out nascent entrepreneurial
activity by making the opportunity costs for engagement in self-employment
higher. Still, by taking into account a broader range of public assistance pro-
grams, public assistance may also partially alleviate the insecurities around the
engagement in self-employment. The depth of public assistance is particularly
beneficial to households in undertaking self-employment as a hedge against
income instability and fluctuations in income and earnings (Ziliak et al. 2011).
When income is unstable, individuals may avoid self-employment altogether
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(Attanasio and Weber 2010) as they may lack the precautionary income support.
Thus, a greater depth of public assistance may provide the necessary security by
increasing income stability. Specifically, public assistance programs may provide
the necessary insurance against basic needs such as food, housing, and medical
expenses. Hence, deeper public assistance can provide the necessary insurance to
help households consider self-employment and associated human capital invest-
ments (Gennetian et al. 2015; Hill et al. 2013), especially in areas of higher pov-
erty ratio where these concerns are significant. This relatively general argument
can be split out into three sub-arguments.

First, public assistance, as a mode of poverty alleviation, strengthens reform and
remediation benefits necessary to assist socio-economically disadvantaged individu-
als to undertake self-employment (Friedlander and Robins 1997). As proposed in a
comprehensive review of the literature about entrepreneurship and poverty by Sut-
ter et al. (2019), the remediation perspective states that poverty is a result of a lack
of resource provision (Sutter et al. 2019). Although this perspective focuses on the
provision of resources by external partners to improve opportunity identification,
exploitation, and growth at the neighbourhood level, the depth of public assistance
could help to provide the necessary social, cultural and economic fortification to
promote entrepreneurial intention. The key hurdle to the entrepreneurial undertak-
ing is economic insecurity among the working poor (Buera 2008). Greater depth
promotes skill gathering and education to acquire the necessary skills and resources
and provides the added security of a stronger safety net that may improve attitudes
and behaviour towards self-employment. Given that the greatest hurdle among the
poor is access to capital and credit (Kobeissi 2010; Morduch 2000), greater depth
may allow for the necessary buffers to improve credit scores and asset accumulation
necessary for self-employment.

Second, poorer neighbourhoods are not embedded in a system of higher local eco-
nomic efficiency. That is, the production function in the neighbourhoods is not based
on the classical set of labour, capital, resources, and knowledge-intensive skills but
on complex social, economic, cultural, and local institutional tapestry. The depth
of public assistance could be the starting point of laying the groundwork to prime
such systems and providing the necessary slack and security. The deeper safety net
improves the texture of the structure and content of relationships in the community
as more resources could prime collective shaping and exploitation of opportunities
(Chakravarty and Shahriar 2015; Field et al. 2013). The depth of public assistance
may also improve the strength of the safety net and thus could also drive the aggre-
gation and synthesis of social and economic resources that foster self-employment
in the long-term. As the remediation perspective assumes that increased availabil-
ity of resources lowers resource scarcity and paves the way for new opportunities,
greater depth may not only provide the necessary security but may also help to close
deeper institutional and resource voids that could curtail self-employment intentions
and behaviours.

Third, the infusion of deeper public assistance funding could also increase
local consumption. Increased local consumption could have a multiplier
effect on the local economy (Hanson 2010), that in turn, could increase entre-
preneurial opportunities. In economically disadvantaged neighbourhoods,
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keeping money in the neighbourhood is essential to sustain the local economy.
As such, increased consumption could provide entrepreneurial opportunities
and strengthen the long-term economic sustainability of the neighbourhoods.
Greater depth further increases the multiplier effect of keeping ‘dollars in the
local economy.’

Therefore, overall, we expect that a larger amount of public assistance per house-
hold (depth) improves the necessary safety net such that it may mitigate the negative
relationship between poverty and self-employment in economically disadvantaged
areas. Therefore, our third hypothesis is as follows:

Hypothesis 3 The negative relationship between the poverty ratio and the propor-
tion of households with self-employed in a neighbourhood is weaker in neigh-
bourhoods with a higher amount of public assistance per household.

3 Data and methodology
3.1 Sample

Our data are derived from the Neighborhood Change Database (NCDB) as pro-
vided by Geolytics. The dataset was created in collaboration with the Urban
Institute and partly funded by the Rockefeller Foundation. The purpose of the
dataset is to provide a harmonized micro-region level data to policymakers and
researchers. The harmonization across census tracts is based on normalization to
2010 tract boundaries, by weighting the data from each decade to 2010 bounda-
ries. This harmonization allows the comparison of census tracts over the past
decades.

The data constitute harmonized census tract level aggregates.* The data focus on
earnings, employment, poverty, and public assistance. Besides, the dataset includes
rich information about census tract-level changes over time, including population,
demographic, and socio-economic characteristics. Specifically, the NCDB includes
data from the 1970, 1980, 1990, and 2000 US Census, and from the five-year rol-
lups of the 2006-2010 American Community Survey (ACS, referred to as the 2010
wave). However, the self-employment prevalence is not available in the ACS data,
therefore the analysis is restricted to the first four decades (1970 to 2000). Accord-
ing to Neumark et al. (2019), “NCDB remains the best public data set” to assess the
influence of granular local changes over time and even the 1970 wave is “reasonably
representative of 1970 national averages” (p. 5-6). A particular advantage of the
dataset is that it covers four decades, making that we can test for long-term associa-
tions using 10-year lags.

4 For a detailed description of the collation of variables from each census, we refer to the Data Dic-
tionary (Appendix E, in the GeoLytics documentation, available at https://www.geolytics.com/USCen
sus,Neighborhood-Change-Database-1970-2000,Data, Variables,Products.asp). For ready reference, we
provide the associated variable stem for each variable.
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3.2 Measures

3.2.1 Dependent variable—the proportion of households with self-employment
(t+decade)

The outcome variable is the proportion of households with at least one self-employed
person at the end of the next decade. The measure in NCDB (AVEMERyD) is based
on the proportion of households reporting income from self-employment.

3.2.2 Predictor variable—poverty ratio (t)

The poverty ratio is the proportion of total persons below the poverty level last year
(POVRATY).

3.2.3 Moderator variable 1—the proportion of households on public assistance (t)

Our first moderator variable is the proportion of households on public assistance
(“Households with public assistance income (incl. SSI) last year”; AVPBLAyD).
This measure covers a range of public assistance programs such as the Supplemen-
tal Security Income (SSI), Supplemental Nutrition Assistance Program (SNAP),
Special Supplemental Nutrition Program for Women, Infants, and Children (WIC),
Temporary Assistance for Needy Families (TANF) including pass-through Child
Support General Assistance (GA), Earned Income Tax Credit (EITC), and Housing
Assistance (HA).

3.2.4 Moderator variable 2—logarithm of the average amount of public assistance
per household (t)

Our second moderator variable is the amount of public assistance received per
household per year (“Average household public assistance income (incl. SSI) last
year ($)”; AVPBLAYy). The variable is based on the annual amount as reported in
the Census. Because of its skewness, we apply a logarithmic transformation to the
variable.

3.2.5 Controls (t)

A variety of local factors could, directly and indirectly, influence the absorption and
fruition of public assistance. Census tracts with a larger population may face greater
direct and indirect social, cultural, and institutional frictions in realizing benefits
from public assistance (Lobao and Hooks 2003). However, larger census tracts may
also provide the necessary opportunities and the economic breadth to provide the
necessary support system to pursue self-employment (Freire-Gibb and Nielsen 2014).
Males are also more likely to engage in self-employment (Marlow 1997). Moreover,
a greater presence of males in the labour force of a census tract might also increase
the likelihood of higher self-employment prevalence. Therefore, we control for the
logarithm of the total population and the logarithm of males in the labour force.
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Furthermore, to control for the overall economic health of a census tract and
because of the relationship between the poverty ratio and average local income
(Caldwell et al. 1998), we control for the logarithm of average household income.
The efficacy of public assistance could also be conditional on the migration patterns
in the state (Anjomani 2002). Data on migration across census tracts are not avail-
able, but we can control for the proportion of individuals staying in the state for the
past five years. Based on Baum-Snow et al. (2019), some of the key proxies for the
availability and sustainability of jobs are the available transportation opportunities.
We, therefore, control for the logarithm of the population taking public transport to
work, the logarithm of the population taking the automobile to work, and the pro-
portion of the population traveling in the same metro for work. Finally, to control for
unique decade and census tract characteristics, we include dummies for the decades
as well as for the census tracts.

3.3 Empirical specification

Our main analysis is a fixed-effect regression with the proportion of households with
self-employed in the next decade as the dependent variable. Because of the large
number of fixed effects, we use the Stata 16.1 routine reghdfe. Our main independ-
ent variable is the poverty ratio in the census tract, which we interact with the pro-
portion of households on public assistance (breadth) and the logarithm of the aver-
age amount of public assistance per household (depth).

4 Results
4.1 Main results

Table 1 provides the descriptive statistics of our analysis sample. After casewise
deletion of observations with missing values, our sample comprises 273,570 cen-
sus tract-decade observations from 71,437 distinct census tracts. The proportion
of households reporting self-employment in the sample is 12.3%, fairly consistent
with the prevalence rate of self-employment in the population. Also in line with the
national estimates in recent decades, the mean poverty ratio was 11.10%.° In our
sample, about 6.50% of the households received some form of public assistance.
The average public assistance received was $1,143.67. Table 2 presents the correla-
tion table. The proportion of households with self-employment in the next decade
is negatively associated with the poverty ratio (r=-0.255, p<0.01), the proportion

5 When we focus on the development of poor census tracts over time (in the subsample of census tracts
for which we have information in all four decades), we find that from the 10.7% census tracts that are
poor in 1970 (defined as having a poverty ratio>0.2; a “poverty area” according to the U.S. Census
Bureau) most have remained poor (7.0%). However, a considerable proportion has become rich by 2000
(3.7%). Conversely, from the 89.3% rich census tracts in 1970, 76.8% are still rich in 2000 but 12.5%
have become poor.
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Table 1 Descriptive statistics analysis sample (N epeus tract x decade = 2735970, Neensus trace = 71,437)
Mean S.D

1 Proportion of households with self-employment in the next decade 0.122  0.071
2 Poverty ratio 0.110  0.109
3 Proportion of households on public assistance (Breadth) 0.065  0.075
4 Logarithm of the average amount of public assistance per household (Depth) ~ 7.067  2.568
5 Logarithm of the total population 7.191 2.381
6 Logarithm of males in the labour force 5.897  2.025
7 Logarithm of average income per family 9.404  3.003
8 Proportion of the population staying in the state in the past five years 0.777  0.281
9 Logarithm of the population taking public transport to work 2.644  2.083
10 Logarithm of the population taking automobile to work 6.240  2.149
11 Proportion of the population traveling in the same metro area for work 0.678  0.413

S.D.=Standard Deviation. Descriptive statistics for the decade and census tract dummies are available
upon request from the authors

of households on public assistance (r=-0.266, p<0.01), and the logarithm of the
average amount of public assistance received (r=-0.115, p <0.01). Not surprisingly,
the poverty ratio is positively associated with the proportion of households receiving
public assistance (r=0.794, p<0.01), and the amount of public assistance received
(r=0.299, p<0.01).

Table 3 present the main empirical results. Column 1 shows that the poverty ratio
is negatively associated with the proportion of households reporting self-employ-
ment in the next decade. The regression coefficient suggests that a one percent
increase in the poverty ratio is associated with a decline of 0.11% in the proportion
of households reporting self-employment in the next decade. This result is in line
with Hypothesis 1. The amendment of the proportion of households on public assis-
tance (breadth) and the logarithm of the average amount of public assistance per
household (depth) in Column 2, renders the coefficient for the poverty ratio a little
smaller but it remains negative and statistically significant.

Interestingly, both breadth and depth are negatively associated with the pro-
portion of households reporting self-employment in the next decade in Column
2. Census tracts are relatively homogeneous regarding population characteris-
tics, economic status, and living conditions (US Census Bureau 2020), and these
negative coefficients seem to reflect that economic conditions in poorer census
tracts keep deteriorating over time. Nevertheless, the positive and significant
interaction term in Column 3 shows that the proportion of households on public
assistance tempers the association between the poverty ratio and household self-
employment in the next decade. This result is in line with Hypothesis 2. Column
4 in Table 3 indicates that the interaction between the poverty ratio and depth of
public assistance is negatively associated with household self-employment in the
next decade. This result goes against Hypothesis 3, in which a positive interaction
was expected. Column 5 shows that the joint inclusion of the interaction terms
has a small influence on the estimated coefficients. The coefficient for the breadth
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Predictive margins with 95% confidence intervals
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Fig. 1 a Moderation effects of the poverty rate and the proportion of households on public assistance
(breadth) on the proportion of household with self-employment in the next decade. b Moderation effects
of the poverty rate and the logarithm of the average amount of public assistance per household (depth) on
the proportion of household with self-employment in the next decade

of public assistance is still significantly negative but the coefficient for the depth
of public assistance has turned marginally positive. The sizes of the interaction
effects in Column 5 are similar to those in Columns 3 and 4.

Figure la visualizes the interaction between the poverty ratio and the breadth
of public assistance and shows that with an increasing poverty ratio the propor-
tion of households with self-employment declines slower if the breadth of public
assistance is higher. Figure 1b illustrates that with an increasing poverty ratio, the
proportion of households with self-employment in the next decade declines with
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higher household assistance (dashed line). However, it declines at a slower pace
in census tracts receiving lower average household assistance (dotted line).

The census aims to collect representative, factual, data about the current state
and development of the population, and does therefore not collect information
about the motivations and aspirations of citizens. Nevertheless, since the advent
of the Global Entrepreneurship Monitor (Reynolds 2002), it is common to distin-
guish between opportunity-driven and necessity-driven self-employment. In the
GEM, motivations are directly assessed using self-reports about motivations for
engaging in self-employment. Survey-based studies often use information about
the prior job to distinguish the two types of self-employment. For example, Block
and Sandner (2009) classify a self-employed person who left his or her previous
job in paid employment on his or her own as self-employed out of opportunity,
whereas a self-employed who was either dismissed by his or her employer or laid
off due to a closing down of their workplace is considered to be a self-employed
out of necessity. To make such a distinction, individual level data is necessary.
However, our data entails information aggregated at the census-tract level.

As the proportion of necessity self-employment may be relatively high in poor
census tracts (Urbano and Aparicio 2016), we analysed subsamples of poor cen-
sus tracts as well as subsamples from which poor census tracts were excluded
to somewhat assess with what type of self-employment the poverty ratio and its
interactions with public assistance is associated. Exclusions are based on the pro-
portion of households in the census tract receiving public assistance as well as on
the poverty ratio. Table 4 present the results of these subsample analyses. Impor-
tantly, the association between the poverty ratio and household self-employment
is positive in relatively poor census tracts (Columns 1-2 and 5-6) and negative
in relatively rich census tracts (Columns 3—4 and 7-8). These relationships are
in line with earlier studies showing that necessity entrepreneurship peaks in dis-
advantaged contexts, and that in wealthier areas employment in larger businesses
rises. With regards to the interaction between the poverty ratio and the breadth of
public assistance, we find that the effect is positive in both relatively poor cen-
sus tracts (Columns 1-2 and 5-6) and relatively rich census tracts (Columns 3—4
and 7-8). The effect sizes are largest in the richest census tracts. The interac-
tion terms between the poverty ratio and the depth of public assistance are insig-
nificant or significantly negative (as in Table 3). Together, these results suggest
that public assistance is associated with different types of self-employment across
census tracts. Again, these inferences are somewhat speculative because we can-
not observe the extent of opportunity or necessity-driven self-employment at the
aggregate level in the dataset.

4.2 Robustness checks

To verify the robustness of the main findings, we conducted a series of robustness
checks.

First, we used characteristics of neighbouring census tracts to control for the
spatial dependence among adjacent geographical neighbourhoods (Appendix
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3 Table 5). The unit of analysis in our study is a census tract. However, the
census tract exists in the milieu of social, economic, and cultural conditions of
neighboring census tracts. The flow of resources, values, and beliefs in a census
tract could spillover into neighbouring census tracts. For example, economic
growth or decline from neighboring tracts could spillover into the focal tract
to influence economic activity. Similarly, individuals may travel from the focal
tract to a neighbouring tract to seek economic opportunities or vice versa.
Census tracts are also nested in congressional districts, implying that political
representatives from congressional districts may devise policies shared across
neighboring census tracts. Overall, the spatial co-dependence among neighboring
tracts is important to consider because of its potentially biasing impact on the
estimated relationships.

To control for the spatial dependence among neighbouring census tracts, we iden-
tified all the neighbouring census tracts within 25 miles of the focal census tract. The
combined number of neighbour census tracts totalled to about 27 million neighbour-
ing census tracts. Though the traditional methods for spatial regression are desirable
to use, in the current case we are unable to run the typical spatial regression specifi-
cation due to the substantially large size of the relatedness matrix (71,437 x71,437)
and the computing power available to us. Instead, we used the census tract neigh-
bour distance data from the National Bureau of Economic Research (NBER)® to
determine all census tracts within a 25-mile radius from the focal tract. We included
the means of the proportion of households with self-employment, the poverty ratio,
the breadth and depth of public assistance, as well as the means of all regular control
variables in these neighbouring census tracts as additional control variables in the
regression. By controlling for the mean of the characteristics of neighbouring census
tracts, we deal with the possible influence of economic, social, and local spillovers
across neighbouring census tracts. Sample sizes for these regressions are somewhat
smaller as compared to the main analysis, because of some missing information
about characteristics of neighbouring census tracts.

Although our inferences from the results of these analyses, as reported in
Appendix 3 Table 5, are fairly similar to our inferences from the main analyses.
Most importantly, we find again support for HI and H2, but not for H3. However,
we note that the coefficient for the interaction between the poverty ratio and
depth of public assistance has halved (H3). Being significantly negative in both
Table 3 and Appendix 3 Table 5, the size of the coefficient shrunk from -0.016 to
-0.007. Hence, based on this robustness check, we conclude that the surprisingly
negative coefficient for the interaction between the poverty ratio and the depth
of public assistance we found in Table 3 seems to quite an extent driven by the
geographical proximity among census tracts in the analysis sample. In other
words, after including the neighboring census tract confounds in the model, the
effect size of the interaction between the poverty ratio and the depth of public
assistance is negligible. Therefore, these results suggest that spillovers from the

© Source: https://data.nber.org/data/census-tract-distance-database.html [Retrieved: April 1, 2020].
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neighbouring census tracts contribute to the interaction effect as estimated in
Table 3.

Second, we analysed a specification in which we used two-way standard error
clustering to deal with shared covariances among census tracts in the same state.
Year shocks census tracts experience may co-vary within a state. As such, the obser-
vations of census tracts at the state-decade level may have shared covariances. In
line with Cameron and Miller (2015) and Bertrand et al. (2004), we, therefore, clus-
ter census tract observations at the state-decade level. The estimates for the coeffi-
cients remain the same in these models, but with this robustness check, we reevalu-
ate the uncertainty surrounding the estimates. Appendix 3 Table 6 shows that the
results of these regressions are consistent with the main inferences. Therefore, we
conclude that covariances between census tracts within a state are not driving our
main results.

Third, we used a placebo test in which we shuffled breadth and depth of public
assistance within state-decade combinations to analyse to what extent variation
across states and decades in terms of available types of public assistance and
their take-up is driving the results. Our dataset contains information about the
total amount of public assistance received but does not include information
about the different types of programs this assistance comes from. However,
state-level variations in public assistance policies and internal dynamics within
a census tract may impact the availability and uptake of public assistance.
When comparing census tracts in terms of the total amount of public assistance
received, it may, therefore, be possible that we draw incorrect inferences about
the effect of public assistance. To lower these concerns, we conducted a placebo
test by shuffling breadth and depth across census tracts within each state-decade
combination. If this randomization does not change the estimated effects, then
these effects cannot be attributed uniquely to public assistance within a census
tract but they should be attributed to factors related to variation across states and
decades. Reassuringly, Appendix 3 Table 7 (Model 5) shows that the coefficient
for the (placebo) breadth of public assistance is significant but marginally small.
The coefficient for the interaction term between the poverty ratio and (placebo)
breadth of public assistance is also significant and small. Moreover, its sign is the
opposite as compared to Model 10 in Table 3. Both the coefficient for the depth
of public assistance and its interaction with the poverty ratio are insignificant.
Therefore, we conclude that the estimated effects in our main analysis are largely
attributable to unique effects within a census tract.

Based on these robustness checks, we conclude that the surprisingly negative
coefficient we found in Table 3 for the interaction between the poverty ratio and
depth of public assistance seems to quite an extent driven by the geographical prox-
imity among census tracts in the analysis sample. However, covariances between
census tracts within a state are not driving our main results and the estimated rela-
tionships in our main analysis are largely attributable to unique associations within
a census tract.
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5 Discussion and conclusion

Poverty is an ineradicable problem affecting many, not only in developing countries
but also in developed countries like the US (Proctor et al. 2016). The primary goal
of our paper was to provide evidence on the long-term association between anti-
poverty policies, aggregated as public assistance, and a key outcome of socio-
economic importance, self-employment. By appreciating the liability of poorness
(Morris et al. 2020a) and by building from the study by Neumark et al. (2019) about
broader outcomes of employment and earnings, we focused on the prevalence of
self-employment as it is central to long-term self-sufficiency and economic vitality.
By extending prior works on the role of self-employment as a mode of lowering
poverty and by analysing decennial data over four decades, we find that the
poverty ratio in a census tract is negatively associated with the prevalence of self-
employment one decade later. The breadth rather than the depth of public assistance
mitigates the negative association. We infer that though public assistance may not
lead to increased levels of self-employment, it lowers the decline in the level of
self-employment.

Our findings are informative for several streams of literature. First, we provide
a longer temporal arc to improve our understanding of the aggregate implications
of poverty alleviating policies on self-employment and thus extend the literature
on poverty and entrepreneurship that has focused on the resource provision and
empowering role of institutions and the government in promoting self-employment.
The local self-employment levels are salient as self-employment is driven by both
individual and institutional factors. Though social and institutional changes are
unpredictable and uncertain (Thornton et al. 2015), communities leveraging local
input and knowledge could help better transform the local economic conditions.
The need for public assistance may, therefore, be more necessary in marginalized
populations and our findings indicate that greater breadth of public assistance in
marginalized areas may be central to improving entrepreneurial activity. Though
there are increased calls for changing the institutional context (e.g., regulation),
breadth of public assistance aims to provide grassroots level impetus to improve
local economic and social logics for exploiting entrepreneurial opportunities
(Hoogendoorn 2016).

Second, related to the broader entrepreneurship research, Shane (2009) cau-
tions against government programs aimed at increasing self-employment in eco-
nomically disadvantaged areas. Though our study is not directly about govern-
ment-sponsored programs aimed at promoting self-employment in economically
disadvantaged areas, our study extends this prior ‘outcome’ oriented research and
finds that breadth, but not the depth of public assistance, alleviates the negative
association between poverty and self-employment. Despite our expectation that
the depth of public assistance would also have such a relationship with the poverty
ratio, our robustness analysis revealed that this relationship should be partially
explained by the geographical distribution of economic activity. Koellinger and
Minniti (2009) found country-level evidence that higher unemployment benefits, a
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form of public assistance, could crowd out the nascent entrepreneurial activity by
increasing the opportunity costs of starting a business. Such a mechanism may lie
behind the surprisingly negative (but small) association we find between the pov-
erty ratio and the depth of public assistance on the one hand and self-employment
on the other hand. Hence, although we caution that our findings do not point to
improvements in economic health as a result of higher levels of self-employment,
our findings suggest that the aggregate economic empowerment of census tracts
(breadth) is more effective than given larger shares of money to smaller groups of
people (depth). As such, our findings are informative about how to spend money
on welfare benefits.

Third, our findings contribute to the literature on the economic geography of
entrepreneurship (Karlsson and Dahlberg 2003; Sorenson 2017; Yeung 2009).
The spatial dimension is a basic constituting factor of entrepreneurship. Favour-
able geographic conditions including the presence of local investors, incubators,
accessibility, and diversity of the environment, and knowledge stocks are some
of the key elements driving entrepreneurship. However, in this literature, there is
a limited understanding of self-employment in more disadvantaged regions. The
current findings indicate that a long-term approach may be desirable to explain
the evolution of household participation in self-employment. As such, our study
warrants further analysis of the geographical conditions behind the low self-
employment rate in poor neighbourhoods. Morris et al. (2020b) also emphasize
this dimension in their SPODER framework that they developed to foster entre-
preneurial development among the poor. The SPODER framework refers to sup-
portive infrastructure (S), preparation of the entrepreneur (P); expanded oppor-
tunity horizons (O); finding sources of differentiation (D); (E) a well-designed
economic model (E); and leveraging community resources (R). The provision of
public assistance may indeed be related to improved supportive infrastructure and
a greater opportunity to leverage community resources. Akin to rising tide raising
all the ships, public assistance may improve the overall climate and income levels
to not only lower intense pressures and lack of resources, but it may also improve
the overall local climate towards self-employment and economic self-sufficiency.

Some practical implications of these findings are as follows. Due to the
generally limited budgets for public assistance programs, the challenge is
often whether to spread smaller amounts to a large number of individuals or
increasing the depth by providing more funds to those in most need. Though
the depth vs. breadth of public assistance tradeoff goes beyond the simple
economic calculus, our findings show that when increasing self-employment
prevalence is the overarching goal, breadth of public assistance may be nec-
essary for the long-term planning of public assistance programs. Subsample
analyses show that this strategy could be viable both in poor and rich neigh-
bourhoods, although the provision of public assistance seems particularly
associated with fostering opportunity self-employment in richer areas. Self-
employment is related to country-level economic growth (Blanchflower 2000)
and regional growth (Tsvetkova et al. 2019), and a large body of work shows
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that self-employment may be driven by push-based factors to avoid jobless-
ness (Falco and Haywood 2016; Liang and Goetz 2016). However, in a coun-
try-level study, Thurik et al. (2008) find that even push-based self-employment
(i.e., undertaken out of necessity) may lower unemployment in the longer term.
Relatedly, in the context of developing countries, self-employment in the infor-
mal sector, generally sustenance-based entrepreneurship, is associated with
lower poverty levels (Fields 2019). Thus, even low value-creating self-employ-
ment could potentially improve unemployment rates and enhance the overall
economic and social climate in such neighbourhoods.

Our study is not without limitations and these limitations could be addressed
in future research. First, the measurement of self-employment in our study
requires further discussion. Although the census data are reliable with regards
to formal activities, the coarseness in reporting formal activities and aggregation
at the household level may induce systematic measurement errors. For example,
we are unable to distinguish formal from informal self-employment and to parse
out the number of individuals engaged in self-employment in a household and
the number of hours worked in self-employment by participating members. All
these factors may to some extent be associated with the poverty ratio in a cen-
sus tract. Relatedly, despite our subsample analyses, with our data, we are not
able to explicitly distinguish between opportunity-based (driven by a profitable
opportunity) and necessity-based (driven by lack of other employment alterna-
tives) entrepreneurship. Although our data are not suitable for this, future stud-
ies could try to further parse out these nuances. More generally, we note that
we focused on self-employment rather than entrepreneurship in our study. Self-
employment is related to but distinct from entrepreneurship. While entrepreneurs
are generally focused on establishing high-growth firms, the self-employed are
either part of non-employer establishments (e.g., freelancers or contractors) or
small business owners less focused on growth. In our context, self-employment
is a viable outcome variable as we do not expect high-growth entrepreneurship to
be prevalent in economically disadvantaged areas, though it would be a socially
and economically desirable outcome. Small businesses also employ a significant
portion of the workforce and are important members of the entrepreneurial eco-
system. However, their average impact on economic development is not as large
as that of entrepreneurs.

Another limitation refers to the reporting of aggregate welfare payment receipts
in the census. As such, we are unable to parse out the relationship between indi-
vidual welfare payments and self-employment. As argued before, the landscape of
public assistance programs in the US is highly fragmented with a multitude of poli-
cies operational at state and federal levels. This makes it difficult to reconcile the idi-
osyncrasies of state-federal policy combinations. To assess the ecological validity of
our inferences, we conducted a placebo test that helps overcome some of the limita-
tions by ensuring that the aggregate reported public assistance payments are indeed
applicable to the census tract during a decade. Despite this limitation, we believe
the census provides the most appropriate data for our analysis because residents are
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obliged to fill in the census form due to the federal law requiring a response. Also, to
our knowledge, it is the best available data on aggregate welfare breadth and depth
at the smallest possible geographical unit, the census tract. The Survey of Income
and Program Participation (SIPP), the American Community Survey (ACS), and the
Current Population Survey (CPS) provide data on whether one receives a particular
type of welfare, but do not cover the full-time frame (most data starts in the mid-
1980s) or do not provide sufficiently fine-grained location data, or a combination of
these two limitations.

In conclusion, in this study, we took a long-term perspective to assess the rela-
tionship between the breadth and depth of public assistance and household self-
employment in US neighbourhoods. Though studies on income inequality highlight
the impetus of poverty in increasing participation in self-employment, our results
show that the poverty ratio lowers the prevalence of self-employment. In managing
trade-offs between breadth and depth of public assistance, breadth seems to better
mitigate the negative relationship between the poverty ratio and self-employment.
Our findings provide policymakers a long-term perspective about the allocation of
public assistance and offer a new perspective to the literature on self-employment
and poverty.

Appendix 1
Brief historical overview of safety net programs in the US

Over the past 50 years, a variety of safety net programs have been added or
expanded to alleviate poverty and to meet the basic needs of poor families.
Most programs are means-test based (qualification based on income and asset
level) and carry a work requirement for able-bodied individuals. Though the
provision of a full list of safety programs at the federal and state level is beyond
the scope of this work, some of the major additions over the years have been the
Supplemental Security Income (SSI; 1972), the Women, Infants, and Children
(WIC; 1972), the Earned Income Tax Credit (EITC; 1975), the child support
program (1975), the Low Income Home Energy Assistance Program (LIHEAP;
1981), Children’s Health Insurance Program (CHIP; 1997), Medicare Part
D (Low Income Subsidy; 2003), and most recently the Affordable Care Act
(ACA; 2010).

The SSI provides cash assistance to seniors and disabled, the Temporary Assis-
tance for Needy Families (TANF) provides grants to states for cash assistance to
poor families with children, and EITC provides tax credits to low-income work-
ers. The Supplemental Nutrition Assistance Program (SNAP) provides food sub-
sidies to low-income households through debit cards (EBT payment system), and
the Child Nutrition Program provides free or subsidized breakfasts and lunches to
children. As such, the qualification, mode of payment, and the beneficiaries vary
by program. We refer to Moffitt (2015) for a more elaborate overview of the federal
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benefits programs and the current expanse of these programs. The federal budget for
these programs was $2.5 trillion in 2018. In this year, about 55% of the households
received some form of cash or in-kind assistance from at least one federal program,
and 58 percent of the children were growing up in a family receiving some form of
public assistance.’

Appendix 2

Figure 2

Census Small-Area Geography

Understanding the lielationships Among U.S. Census Bureau Geographic Entities

Minor Civil Division (MCD) or
County Census County Division (CCD) Place

Green City

2 3
=X
1001
Census Tract 5.02

Smillh County

W,

3011

ouUE H0O

Block Group 3

Block 3014

Pingy Hollow Road

Block Block Group Census Tract

Fig.2 An example of a census tract. Source:https://pitt.libguides.com/uscensus/understandinggeograp
hy

7 Source: https://www.policyed.org/policy-insights/social-safety-nets.
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Appendix 3

Tables 5, 6, 7

Table5 Results of fixed-effects regressions explaining the proportion of households with self-employ-
ment in the next decade (additional control variables for characteristics of neighbouring census tracts)

@ @) 3)
Poverty ratio -0.124%** -0.096%** -0.095%**
(0.002) (0.002) (0.006)
Proportion of households on public assistance -0.055%#* -0.235%#*
(Breadth)
(0.003) (0.005)
Logarithm of the average amount of public assistance -0.002%#* -0.001 %%
per household (Depth) (0.000) (0.000)
Poverty ratio X Breadth 0.550%%*%*
(0.009)
Poverty ratio X Depth -0.007%**
(0.001)
Logarithm of the total population -0.024%** -0.0227%** -0.024%**
(0.001) (0.001) (0.001)
Logarithm of males in the labour force 0.049%%** 0.048%*%** 0.048***
(0.001) (0.001) (0.001)
Logarithm of average income per family 0.018%*%* 0.018%%*%* 0.017%#%%*
(0.000) (0.000) (0.000)
Proportion of the population staying in the state in the 0.001 0.004%#%*%* 0.006%%*%*
past five years (0.001) (0.001) (0.001)
Logarithm of the population taking public transport -0.004%** -0.004%** -0.004%**
to work (0.000) (0.000) (0.000)
Logarithm of the population taking automobile to -0.033%** -0.033%** -0.032%**
work (0.001) (0.001) (0.001)
Proportion of the population traveling in the same -0.003%** -0.003%** -0.002%**
metro area for work (0.001) (0.001) (0.001)
Mean proportion of households with self-employment -0.045%** -0.046%** -0.044+**
in neighbouring census tracts (0.008) (0.008) (0.008)
Mean poverty ratio in neighbouring census tracts 0.041%%* 0.050%%*%* 0.050%%*%*
(0.012) (0.012) (0.012)
Mean proportion of households on public assistance ~ -0.011 -0.028 -0.034
(Breadth) in neighbouring census tracts 0.021) 0.021) 0.021)
Mean logarithm of the average amount of public 0.001 0.000 0.000
assistance per household (Depth) in neighbouring (0.001) (0.001) (0.001)
census tracts
Mean logarithm of the total population in neighbour-  -0.010%%** -0.009%** -0.008***
ing census tracts (0.003) (0.003) (0.003)
Mean logarithm of males in the labour force in neigh- 0.006* 0.005 0.005
bouring census tracts (0.003) (0.003) (0.003)
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Table 5 (continued)

)] @) 3)
Mean logarithm of average income per family in 0.003** 0.003** 0.002*
neighbouring census tracts (0.001) (0.001) (0.001)
Mean proportion of the population staying in the state -0.014** -0.012%* -0.012%*
in the past five years in neighbouring census tracts (0.006) (0.006) (0.006)
Mean logarithm of the population taking public trans- 0.000 0.000 0.000
port to work in neighbouring census tracts
(0.000) (0.000) (0.000)
Mean logarithm of the population taking automobile ~ -0.015%%** -0.015%** -0.016%**
to work in neighbouring census tracts (0.002) (0.002) (0.002)
Mean proportion of the population traveling in the -0.003*** -0.003*** -0.004%**
same metro area for work in neighbouring census (0.000) (0.000) (0.000)
tracts
Decade dummies Included Included Included
Census tract dummies Included Included Included
Constant 0.073%** 0.073%*** 0.072%**
(0.027) (0.027) (0.027)
Observations 187,436 187,436 187,436
Census tracts 50,195 50,195 50,195
R-squared 0.578 0.58 0.588

Standard errors in parentheses; *** p <0.01, ** p <0.05, * p<0.10
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Table 6 Results of fixed-effects regressions explaining the proportion of households with self-employ-
ment in the next decade (standard errors clustered by state X decade)

@ (@) 3
Poverty ratio -0.111#%** -0.097*** -0.032
(0.006) (0.007) (0.025)
Proportion of households on public assistance (Breadth) -0.027**  -0.206%**
(0.012) (0.015)
Logarithm of the average amount of public assistance per household -0.001*** 0.001
(Depth) (0.000)  (0.000)
Poverty ratio X Breadth 0.524 %%
(0.040)
Poverty ratio X Depth -0.016%**
(0.003)
Logarithm of the total population -0.025%**  -0.024*** -0.024%**
(0.002) (0.003) (0.002)
Logarithm of males in the labour force 0.052%%*  0.051%**  0.051%%*
(0.002) (0.002) (0.002)
Logarithm of average income per family 0.012%%*  0.013%**  (0.011%%*
(0.001) (0.001) (0.001)
Proportion of the population staying in the state in the past five years 0.002 0.003* 0.007%#%%*
(0.002) (0.002) (0.002)
Logarithm of the population taking public transport to work -0.005%** -0.005%** -0.004%%*
(0.000) (0.000) (0.000)
Logarithm of the population taking automobile to work -0.030%** -0.029%** -0.030%**
(0.002) (0.002) (0.002)
Proportion of the population traveling in the same metro area for -0.006***  -0.006*#* -0.004%**
work (0.017) (0.019) (0.019)
Decade dummies Included Included Included
Census tract dummies Included Included Included
Constant 0.064**  0.063**  0.057**
(0.025) (0.025) (0.025)
Observations 273,570 273,570 273,570
Census tracts 71,437 71,437 71,437
R-squared 0.580 0.581 0.589

Standard errors in parentheses; *** p <0.01, ** p <0.05, * p<0.10
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Table7 Results of fixed-effects regressions explaining the proportion of households with self-employ-

ment in the next decade (placebo test)

(€Y @) 3 (C)) %)

Poverty ratio S0.111¥¥% -0 111 0,108 k% 0. 112%**  -(.]1]12%**

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

“Placebo” proportion of households 0.000 0.005%* 0.000 0.005%*
on public assistance (breadth) (0.001) (0.002) (0.001) (0.002)

“Placebo” logarithm of the average -0.000 -0.000 -0.000 -0.000
amount of public assistance per (0.000) (0.000) (0.000) (0.000)
household (depth)

Poverty ratio X “Placebo” proportion -0.039%** -0.043%**
of households on public assistance (0.012) 0.012)
(Breadth)

Poverty ratio X “Placebo” logarithm 0.000 0.001
of the average amount of public (0.000) (0.000)
assistance per household (Depth)

Logarithm of the total population -0.025%**  -0.025%**  -0.025%*F*F  -0.025%**  -0.025%**

(0.001) (0.001) (0.001) (0.001) (0.001)

Logarithm of males in the labour 0.052%**  (.052%** 0.052%%*%* 0.052%#%%* 0.052%%%*

force
(0.001) (0.001) (0.001) (0.001) (0.001)

Logarithm of average income per 0.012%*%*  (0.012%** 0.012%%%* 0.012%%** 0.012%*%*

family
(0.000) (0.000) (0.000) (0.000) (0.000)

Proportion of the population staying ~ 0.002** 0.002%#%* 0.002%#%* 0.002%%* 0.002%#*
in the state in the past five years (0.001) (0.001) (0.001) (0.001) (0.001)

Logarithm of the population taking ~ -0.005%***  -0.005***  -0.005%**  -0.005%**  -0.005%%**
public transport to work (0.000) (0.000) (0.000) (0.000) (0.000)

Logarithm of the population taking ~ -0.030***  -0.030***  -0.030%**  -0.030***  -0.030%**
automobile to work

(0.001) (0.001) (0.001) (0.001) (0.001)

Proportion of the population trave- -0.006*%**  -0.006***  -0.006%**  -0.006%*%*  -0.006%**
ling in the same metro area for (0.001) (0.001) (0.001) (0.001) (0.001)
work

Decade dummies Included  Included Included Included Included

Census tract dummies Included  Included Included Included Included

Constant 0.064%**  0.064*** 0.064%*** 0.064#%*%* 0.064#%*%*

(0.016) (0.016) (0.016) (0.016) (0.016)

Observations 273,570 273,570 273,570 273,570 273,570

Census tracts 71,437 71,437 71,437 71,437 71,437

R-squared 0.580 0.580 0.580 0.580 0.580

Standard errors in parentheses; *** p <0.01, ** p <0.05, * p<0.10
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