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Abstract

A growing public discourse cites the rising cost of education and student debt
overhang as a contributor to slow economic growth. A parallel discussion explores the
causes of the secular decline in business dynamism and entrepreneurship rates in
the US over the past several decades. This study is an attempt to connect these two
narratives. | provide early evidence that the growth of public university tuition over the
previous two decades is negatively associated with movement into self-employment.
Because labor market and education decisions are often made together, | focus on
shocks to in-state tuition among parents of near-college-age children, who may inter-
nalize the cost of their children’s education but are less likely to be attending college
themselves. Using state budget surpluses and shortfalls as an instrument for in-state
tuition in a triple-difference framework, | find that a 10% increase in the average price
of in-state tuition is associated with a 13.9% decrease in new business starts of par-
ents with college-age children in the CPS, relative to both non-parents and parents
of younger children. A one percentage-point increase in the growth rate of in-state
tuition is associated with a 3.8% decline in new firm births. The effect is similar in
size and significance when aggregating to the household level and when including a
standard battery of covariates. The instrument is orthogonal to private school tuition
rates, and the effects are stronger for households with more children and those with
children closest to college age. Taken together, the results indicate that the rising cost
of higher education may be partially responsible for the decline in new business starts
in the US.

*Harvard Business School. Email: golds@hbs.edu. | am grateful to Aaron Chatterji, Alex Eble, Bill Kerr,
Ed Lazear and Petra Moser for valuable feedback on early versions of this work. All errors are my own.
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1 Introduction

What is responsible for the secular decline in self-employment rates in recent decades,
and does the rising price of a college degree play any role? Researchers, government
actors and public discourse have long been focused on the cause of the decline in busi-
ness dynamism and new business starts in the US as well as the consequences of price
inflation in higher education. However, few studies have explicitly connected these two
phenomena.

This paper is an early attempt to demonstrate that higher college tuition rates nega-
tively impact new business starts. | show evidence from the Current Population Survey
that movement into self-employment is negatively associated with public university tuition
among parents of near-college-age children. | use this group to control for the effect of
tuition on educational decisions and skill acquisition, isolating the price effect of higher
education on self-employment. | compare households with older children both to non-
parents and parents with only younger children in a triple-difference identification strat-
egy. | also instrument for public tuition using state surpluses (and shortfalls), relying on
evidence from the education and public finance literature that state governments respond
to budget shortfalls by cutting education appropriations, and that public universities in turn
raise tuition to make up the difference.

The results show that the rising cost of enrolling as an in-state, full-time student in a
4-year, public university is persistently and significantly associated with a reduction in new
business starts. A 10% rise in tuition produces a 13.9% decline in new business starts
among parents of near-college-age children. In growth terms, a one percentage-point
increase in the growth rate of tuition means a 3.8% decrease in the likelihood of becom-
ing self-employed. These effects are robust to a battery of demographic and economic
variables, and are stronger both for households with more children and for those whose
children are closest to college age. If entrepreneurship is important for job creation, un-
employment, innovation or competitiveness, these results suggest that the rising price of
post-secondary education has negative economic consequences through this relatively
unexplored channel, in addition to affecting human capital accumulation and student debt
burden.



2 Background

Previous literature.

A growing chorus of academic research is concerned that business dynamism in the
United States has declined steadily over the previous 30 years, particularly when mea-
sured as the rate of new startup firms (Decker et al., 2014). Potential explanations for
low rates of entrepreneurship and innovation have ranged from an overly-generous wel-
fare state (Acemoglu et al., 2012) to liquidity constraints (Cagetti and Nardi, 2006; Evans
and Jovanovic, 1989), bankruptcy policy (Berkowitz and White, 2004), marginal income
tax rates (Meh, 2005; Georgellis and Wall, 2006) and estate taxes (Cagetti and Nardi,
2009).

There are a number of reasons to imagine the cost of college tuition might also affect
the birth rate of new firms, and the following section goes into greater detail about these
channels. To my knowledge only one other study has examined the link between the cost
of higher education and new firm births, though there is substantial interest in developing
a research agenda around the topic (Baum, 2015). Ambrose et al. (2015) demonstrate
a negative correlation between changes in student loan debt and net business starts for
firms at the bottom end of the size distribution. Their estimates suggest a one standard-
deviation increase in indebtedness contributes to a 14% decline in firm formation among
businesses with one to four employees, and the effects are declining in firm size.

This study aims to supplement the literature in several ways. First, | provide direct
evidence of college tuition on small business creation, rather than indebtedness, elim-
inating a step in the link between rising higher education costs and declining business
dynamism. Second, | use a triple-difference identification strategy and instrumental vari-
ables (described below) to generate comparison groups for the population of interest.
While these estimates can only be considered causal under a strong set of assumptions,
they eliminate a number of potential sources of bias that might arise when trying to isolate
this relationship.

Data.

| use three data sources to attempt to untangle these issues. First, | use microdata from
Current Population Survey, which can be linked in successive years to identify whether
an individual moved into self-employment. Second, | use tuition data from the Integrated

'See Parker (2009) for a thorough overview of the key theoretical contributors to entrepreneurship and
the empirical evidence for their importance.



Figure 1: Distribution of In-State College Tuition
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Post-Secondary Education Data System (IPEDS), a detailed survey of the tuition and
fees charged by institutions of higher education. Finally, | sue the Annual Survey of State
Government Finances for information about state revenues, outlays, and education ap-
propriations.?

Before delving into the identification strategy, a basic question remains: Is there any
substantial variance in startup rates and public tuition? Figure 1 shows the distribution
of in-state tuition levels and growth rates experienced by individuals in the CPS over the
period 1996-2009. The distributions shown are the average annual tuition and fees faced
by in-state residents, and are calculated using the CPS sample between 25 and 64 which
is linked to IPEDS by state of residence. The density displays a long upper tail: while
the bulk of the data are below $5,000 per year in tuition and fees, depending on the year
and state these values stretch from about a thousand dollars to more than $10,000. The
mean growth of 6% per year masks a similarly degree of dispersion, with some states
experiencing a decline in the average cost of their public universities and some doubling
in cost every two or three years.

2See the Appendix for details on variable definitions and summary statistics.



Figure 2: Self-Employment Start Rates by State
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Is there a commensurate dispersion in startup rates between states? Figure 2 displays
how often the average individual in the state reports being self-employed given that they
reported not being self-employed in the previous year. For example, more than 3.5% of
Alaskans in the sample who say they are not self-employed report having a business in
the following year, compared to whereas barely 2% of Kentucky residents say the same.?
The data show that individuals exhibit dramatically different startup rates and experience
a wide array of tuition prices depending on which state they live in. However, understand-
ing how these two phenomena might be related requires a more sophisticated analysis
than simply observing cross-state correlations. The next section lays out an empirical
framework for disentangling the other factors driving these distributions.

3Given the sample restriction and the absence of person-weights, these figures should be considered
illustrative of cross-state heterogeneity rather than representative of the actual small business start rate in
any particular state.



3 Empirical Strategy

Disentangling the effect of tuition on self-employment* is difficult in part because educa-
tion decisions and life-time career planning are often carried out concurrently. Further, the
transmission mechanism from the cost of education to starting a business is unclear, and
a number of inter-related factors might mitigate one another in a reduced-form analysis.

If currently-enrolled students are particularly price-sensitive, higher tuition could in-
duce college drop-out rates to rise, which might encourage self-employment (by reducing
the opportunity cost) or discourage it (by damaging skill acquisition). For prospective en-
rollees, higher tuition could divert students to less-expensive alternatives, which might
reduce debt overhang and improve access to small business lending.

On the other hand, if students are not price-sensitive to tuition changes once they are
already enrolled, tuition costs are transmitted to student debt burden. By itself a higher
debt burden is likely to negatively impact self-employment—at the very least through
a decrease in lifetime net worth, which reduces appetite for risky investments like en-
trepreneurship if individuals have decreasing absolute risk aversion. In addition to demand-
side concerns, lenders may tighten credit or require a higher degree of collateralization
before issuing small business loans to heavily debt-burdened individuals. While these two
factors at least move in the same directly as one another, the various channels complicate
the question of what it means for tuition to “have an effect on” new business formation.®

The ideal experiment would hold constant all lifetime education and career decisions
and randomly shock the cost of a college education, holding constant the returns to a
college degree, the demand for high-skilled workers, and the supply of loanable funds for
higher education. This would produce an exogenous source of variation in student loan
debt, which in turn could be examined from the demand side (the effect on appetite for
self-employment risk) and the supply side (the effect on bank lending). However, this is
infeasible for a number of reasons: students select colleges and universities in part based
on price, and may leave if that cost rises dramatically. Educational attainment may have
an effect on self-employment independent of the debt channel, so correlations between
tuition and entrepreneurship will be suggestive at best.

4l am referring to “self-employment” as the self-identified work status of individuals; all of the results in the
paper are robust to using alternative definitions—such as the presence of self-employment income—and
there is no indication that self-employment is a proxy for unemployment.

51 am explicitly ignoring any general equilibrium effects that might be present and further complicate
this analysis. For example, even an exogenous increase in the cost of a college education reduces the
number of college graduates, driving up the wage premium and changing the cost of hiring employees
and the opportunity cost of starting a firm. These in turn are likely to change the demand for a college
education and it’s price; understanding these linkages requires a sophisticated model of the market for
higher education that is beyond the scope of this paper.
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A potential way around this problem is to focus on parents of near-college-age children.
Parents have typically already made their own educational investment decisions, and are
less likely to be enrolled in a degree program than non-parents. This makes it more
feasible that tuition prices affect them only through a price mechanism (as they partially
internalize the cost of education for their children), rather than through their effect on
long-term career decisions, skill acquisition and the opportunity cost of college.®

Comparison groups.

Identifying a reasonable comparison group for this population presents an additional dif-
ficulty. One possibility is to look at the self-employment rate of households who do not
have children, both before and after a change in the price of college tuition, and contrast
this rate to parental households. In order to be reasonably comparable and avoid the
problems of tuition affecting enroliment directly, both parental and childless households
should be composed of members beyond college age (for example, greater than 25 years
old).”

For an individual i in household A residing in state s at time ¢, this continuous-treatment
difference-in-differences framework can be implemented in the following way

Start,; = By + frHasKidsy; - InstTuity + PoHasKidsy + PsInstTuity,
+I X+ +vs+t-ve e (1)

where Start;; is equal to one if an individual reports being self-employed in time ¢ and not
self-employed in time ¢ — 1 and zero when an individual reports being self-employed in
both ¢ and ¢t — 1. The household-level variable Start;, is defined analogously for whether
a household has any members at least 25 years old who are self-employed (or none).
The household-level variable HasKidsy, takes the value one when a household has any
members less than 18 years old, and zero otherwise. The state-level variable InstT it
is the average amount charged by all 4-year public universities and colleges in state s
for full-time students enrolled in academic year ending in t. The matrix X, contains
household-level demographic and economic variables (see Appendix for a complete list),

6The number of parent-students is by no means zero; a brief by the Institute for Women’s Policy Research
indicates 23% of college students had dependent children in 2013, and this number has risen in recent
years (“College Students with Children are Common and Face Many Challenges in Completing Higher
Education”, available http://iwpr.org). However, the majority of these are the parents of young children, who
will be excluded in some of the analysis below.

"According to the NCES, 88% of enrollees in 4-year public undergraduate degree programs
and 86% of those in private 4-year programs are less than 25 years of age. (Source:
http://nces.ed.gov/programs/coe/indicator_csb.asp.)



the year fixed effect n, controls for non-linear time variance in self-employment starts, v,
controls for any time-invariant state-specific effects, and ¢ - v, is a state-specific linear time
trend, allowing each state to have different growth trajectories in self-employment. The
standard error, ¢;4, is clustered at the state level.

A reasonable concern is that households without children—even those of similar age—are
markedly different in ways important to entrepreneurship. For example, if attitudes to-
wards risk-taking evolve differently for parents and non-parents over their lifetimes, the
parallel trends assumption key to identification under difference-in-differences may be vi-
olated. Further, the decision to have a child and start a business may be co-determined
if households delay or accelerate child-rearing in anticipation of opening a business. This
complication would induce selection into the “treatment” group (parental households),
muddying the causality of any observed differences between households with and with-
out children as tuition rates change.

An alternative specification would be to restrict the analysis only to households with
children and compare parents of near-college-age children to those with younger off-
spring. Parents whose children are older likely have greater exposure to changing tuition
rates: if their child goes to college and they choose to help pay for his or her education,
these outflows are more imminent. Parents of younger children have more time to change
their behavior in response to education costs, either by changing their saving rate, plan-
ning their mixture of wage and non-wage income differently, or some combination of the
two. However, both groups have made the decision to have children (and taking on the all
the costs that might entail), making them more similar than parents and non-parents.

Implementing this comparison using an analogous difference-in-differences framework
is similarly straightforward. The definition of “near-college-age” is flexible and ultimately
arbitrary, but as students typically begin searching for colleges and take the PSAT in their
junior year, a convenient cut-off would be age 16. This would amount to the following:

Starty; = vyo+710verlby - InstTuitg+v20verl6p+y3InstTuit g+ X+ +vs+t-Vs+ s
if HasKidsg =1 (2)

where all variables are defined as above and Overl6,; equals 1 if a household’s oldest
child is at least 16 years of age. Note the sample is restricted only to households with
children, so that ~; identifies the average difference between households with older and
younger children as the cost of public tuition changes.



Finally, these two approaches can be combined into a triple-difference strategy:

Start;; = 6o + o1InstTuity - HasKidsy, - Overl6y; + doInstTuity - HasKidsy,

+ d3HasKidsy - Overlby + 04dnstTuity + osHasKidspy + T Xpe + 1 +vs + - Vs + €5t
(3)

Because this method employees the entire sample, Overl6,, will be zero if a household
does not have children. Note that the two remaining terms that would normally be present
in a triple-difference strategy, InstTuity - Overl6,, and Overl6y,, are collinear with the
above variables (i.e. there are no households without children who have children at least
16 years of age) and do not introduce any additional variation.

In this case, ¢; identifies the relative effect of changes to in-state tuition for households
with children over the age of 16, net of how tuition affects both households with younger
children and households without children. Both of these relationships are allowed to vary
flexibly, meaning that each group could react differently to tuition changes without affecting
the estimate for households with older children. | will also consider the effect of tuition
growth rates on business starts, in case the fixed effects aren’t sufficiently capturing level
differences between states (or

Instrumental variables.

Public university tuition is determined by a number of factors, including the short- and
long-term financial needs of the institution, disbursements it expects to receive from gov-
ernments and foundations, and the enrollment it anticipates in coming years. For this
reason, state- and nation-wide economic conditions likely have an impact on tuition and
fees, either by changing the returns to—and demand for—a college degree, varying the
performance of invested endowment funds, or driving fluctuations in student lending and
grants.

These same economic factors are important source of variation in small business cre-
ation: flagging demand for goods and services reduces the incentives to leave wage
employment for entrepreneurship, and a weak economic outlook may induce banks to
constrict small business lending. If parents are more exposed to these changes than non-
parents, even the triple-difference described above may confound macroeconomic trends
with changes in the cost of higher education and new business formation.

In order to address these concerns, | use state government budget surplus (or short-
fall) in the previous year as an instrument for tuition and tuition growth rates. There is
substantial evidence showing a strong link between tuition rates at public universities and
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state appropriations for higher education (Koshal and Koshal, 2000; Fortin, 2004) and that
appropriates for higher education are negatively related to state budgetary issues such as
debt burden (Okunade, 2004). State surplus are a strong instrument if they have a sub-
stantial positive effect on tuition rates (by allowing public universities to rely less heavily
on students as a source of revenue).

However, besides having a strong effect on the instrumented regressor, a valid instru-
ment must satisfy an exclusion restriction. In this case, exclusion requires that budget
surpluses not affect self-employment starts directly, but only through tuition rates. While
this might seem like a high bar for something with such wide-reaching effects as a govern-
ment surplus, the instrument need not affect entrepreneurship only through tuition rates to
be validly excluded. Instead, it must be the case that the state budget surplus (or deficit)
does not have any direct, incremental effect among parents of older children above any
effects it has on other groups.

To see this more clearly, consider the reduced-form version of Equation (3) using bud-
get surplus as the instrument:

Starty, = ¢o + ¢r.Surpluss 1 - HasKidsy, - Overl6p, + ¢oSurpluss 1 - HasKidsp,

+ ¢psHasKidsp - Overl6p + paSurpluss 1 + ¢psHasKidsp + U Xp +m + Vs +1 - Vg + Uiy
(4)

While Surplus,,—; is an instrument for InstTuit, the coefficient 3, is not of interest, so
exclusion violation-induced bias is not a concern. The “treatment” effect of central concern
is 81, which is identified by using Surpluss;—1 - HasKidsy: - Overl6y; as an instrument for
InstTuity - HasKidsy, - Overl6y,. As long as this exclusion holds—that is, Surplus,;; -
HasKidsy - Overl6y, only affects Start;; through InstTuity - HasKidsy; - Overl6,,—the
instrument is valid.

4 Results

Individual-level results.

Table 1 shows the result of applying Equation (1) to the CPS data. Columns (1) and (2) are
the basic OLS results, both with and without the matrix of household-level demographic
and economic variables X,;. The coefficient on InstTuity - HasKidsy is positive and
not significant, and the coefficient on InstTuit, is negative and insignificant, which would
seem to indicate that in-state public university tuition rates have no effect on an individual’s
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Table 1: Difference-in-Differences by Parental Status (Individual-Level)

Dependent Variable: Start;; OLS Reduced Form \Y
(1) (2) (3) 4) (5) (6)
InstTuity - HasKidsp 0.0003 0.0002 -0.0079**  -0.0077**
(0.0005)  (0.0004) (0.0029) (0.0028)
InstTuit -0.0017 -0.0020 0.0233 0.0226
(0.0038) (0.0038) (0.0240) (0.0241)
HasKidsp -0.0002  -0.0069** 0.0001 -0.0072** 0.0280** 0.0205*
(0.0021)  (0.0023) (0.0010)  (0.0017) (0.0102) (0.0101)
Surpluss -1 -0.0001* -0.0001*
(0.0000)  (0.0000)
Surpluss 11 - HasKidspt 0.0002**  0.0002**
(0.0000)  (0.0000)
Covariates — v — v — v
Observations 194,017 194,017 191,977 191,977 191,977 191,977
R-squared 0.0016 0.0100 0.0016 0.0100 — 0.0080

Difference-in-difference OLS. New business start is self-employment in a year after no self-employment.
Includes time- and state-FE and state-specific linear trends trends. See appendix for covariate list.
Data: CPS 1996-2009. ** 0.01, * 0.05, + 0.1. Robust standard errors clustered at the state level.

decision to become self-employed. However, as discussed above, there are reasons to
think InstTuit,; is correlated with a number of other variables that might also affect Start;,
so it is difficult to interpret this correlation as causal.

Columns (3) and (4) present the reduced-form results, substituting the instrument
Surpluss 1 directly in place of InstTuit, in Equation (1). The coefficient on Surplus, ;-
HasKidsy, indicates that households with children are more likely to move into self-
employment when their states have recently posted large surpluses, relative to house-
holds without children. To provide a sense of scale, the elasticity implied by this estimate
is 0.027 at the means of Surpluss;—, and Start;;, and a one standard deviation increase in
surplus is associated with a 0.013 standard deviation increase in self-employment starts
among parental households.

Columns (5) and (6) report the 2SLS results, using Surpluss;—; - HasKids,: as an
instrument for InstTvity - HasKidsy, and Surplus,,—, as an instrument for InstTuity in
the two first-stage equations. The coefficient on the instrumented version of InstTuit; -
HasKidsy suggests in-state tuition has a significantly negatively association with new
business creation in the CPS. The marginal effects imply that a 10% increase of in-state
tuition rates is linked to an 8.9% decline in self-employment starts. Reassuringly, the
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Table 2: Difference-in-Differences by Child Age (Individual-Level)

Dependent Variable: Start;; OLS Reduced Form \%
(1) (2) (3) (4) (5) (6)
InstTuits - Overl6y; 0.0012 0.0013 -0.0115** -0.0115**
(0.0008) (0.0008) (0.0041) (0.0041)
InstTuit g -0.0011 -0.0017 -0.0545+ -0.0492+
(0.0036) (0.0036) (0.0308) (0.0292)
Overl6y; -0.0046  -0.0053 -0.0016 -0.0019 0.0389** 0.0384**
(0.0032) (0.0032) (0.0012)  (0.0013) (0.0132) (0.0133)
Surpluss 11 0.0000 0.0000
(0.0000)  (0.0001)
Surpluss —1 - Overl6ps 0.0002**  0.0002**

(0.0001)  (0.0001)

Covariates — v — v — v
Observations 93,383 93,383 92,767 92,767 92,767 92,767
R-squared 0.0020 0.0098 0.0020 0.0098 — 0.0049

Difference-in-difference OLS. New business start is self-employment in a year after no self-employment.
Includes time- and state-FE and state-specific linear trends trends. See appendix for covariate list. Restricted
to households with children. Data: CPS 1996-2009. ** 0.01, * 0.05, + 0.1. Robust standard errors clustered
at the state level.

coefficient on InstTuit, is not statistically significant, meaning the self-employment rate
among households who do not have children is unaffected by changes in college tuition.

However, as discussed earlier, households without children may be substantively dif-
ferent from households with children on a number of dimensions. If the economic con-
ditions of these two groups are on different trajectories—or if selection into the group is
related to the cost of education—any assumptions about parallel trends persisting in the
absence of tuition changes would be violated.

Addressing these concerns, Table 2 implements the estimation strategy in Equation
(2), restricting the sample to households with children and comparing with children who
are near college-age (at least 16) to those with only younger children. Columns (1) and
(2) report the OLS results, which show similar effects to those from Table 1: no signifi-
cant relationship between tuition and movement into self-employment. The reduced-form
estimates in columns (3) and (4), however, indicate households with older children are
more likely to become self-employed following a state budget surplus. The magnitudes
are very similar to those from Table 1, even though the sample and comparison groups
are different.

12



Columns (5) and (6) in Table 2 corroborate the findings from Table 1, showing that
every thousand dollar increase in tuition is associated with a 1.2 percentage point decline
in new business starts. Because the sample is restricted to only households with children,
the expected values of the dependent and independent variables are slightly different that
in the previous table. Evaluating this marginal effect at the sample mean, a 10% increase
in tuition is linked to a 12.6% decline in new self-employment, relative to households with
young children. Not surprisingly, the coefficient on InstTuit,; is somewhat negative here,
meaning even households with small children are affected to some degree by higher
college tuition. This is in keeping with forward-thinking models of labor market entry:
parents of younger children have more time to change their behavior in response to price
shocks, so the effects are more attenuated.

Combining both of these comparison groups into one estimator, Table 3 presents the
results of Equations (3) and (4). Unsurprisingly the marginal effects are very similar in
size and significance, with the coefficient on InstTuity - HasKidsy; - Overl6y, in column
(5) implying a 10% increase in average in-state tuition is associated with a 13.9% decline
in selection into self-employment, relative to both households with younger children and
those without any. The total effect for this group is 40% larger when accounting for the
coefficient on InstTuity - HasKidsy, but because the exclusion restriction may be invalid
for this group it is unclear to what degree these estimates “stack” onto one another. If
the two comparison groups are treated as true control groups, who should be wholly
unaffected by any relationship between tuition and self-employment, the lower marginal
estimate is a more convincing approximation of a causal effect.

In standard-deviation terms, these effects are quite large. A one-standard-deviation
increase in tuition reduces the rate of new business starts by 0.12 standard deviations
(just over two percentage points). These effects are likely to be non-linear in the tuition
distribution, and linear probability models are poor at accounting for this variation. Nev-
ertheless, assuming the marginal effect holds at least for most of the interquartile range,
shifting from the median in-state tuition rate to the 75th percentile reduces the flow into
self-employment by 54%.

Household-level results.

Individual-level analysis may be inappropriate if households make joint decisions whether
a member will enter self-employment. In this case, some individual decisions to start a
business may be negatively correlated with tuition rates. For example, if within-household
self-employment is negatively related to the self-employment of other members—that

13
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is, one person leaving a wage job makes the others more likely to stay gainfully em-
ployed—some of these negative effects would be rolled together with the positive ones in
any individual-level analysis, attenuating the estimated coefficient.

Alternatively, household-level decisions might bias the coefficient—making it larger in
absolute value—if the movement of an individual into self-employment induces others to
become self-employed directly. This would be the case if households tend to start family
firms, in which several adults work on the same venture. In that situation, a household
of two people would “double-count” what is essentially one event when using individual
data.

In order to allow for either of these possibilities, Table 4 repeats the analysis in Ta-
ble 3 but aggregated to the household level. In this case, each household-year is one
observation, and Starty; take the value one if any adult member of the household was
self-employed in time ¢ and no members were self-employed in time ¢ — 1, and zero when
no members were self-employed in both ¢t and ¢ — 1.

While the point estimates are larger than they are at the individual level, household-
level entry into self-employment is more likely. While just over 3% of individuals in the
CPS move into self-employment in the average year, about 5.3% of households do so,
which reduces the marginal effect somewhat. The coefficient in column (5) implies that a
10% increase in tuition results in a 9.2% decrease in new self-employment, and a one-
standard-deviation rise if the cost of college pushes down business starts by 0.11 stan-
dard deviations.

These findings are very similar in size and significance to the individual-level analy-
sis, suggesting intra-household bargaining about self-employment is not a major source
of bias using the IV triple-difference identification strategy. Household-level versions of
Tables 1 and 2 are also very similar to their individual-level counterparts (see Appendix).

Tuition growth rates.

Are tuition levels the relevant variable for parents thinking about the cost of a college
education? Or do parents pay more attention to the growth rate of tuition? Parents may
respond differently to growth rate changes than level effects depending on how they form
expectations about prices. Since tuition rates have outpaced inflation for several decades,
parents may come to expect high but steady growth rates, which would produce dramatic
level shifts that are not unanticipated shocks from a household’s standpoint. Though
the analysis so far has included fixed effects and state-specific time trends, these may not
adequately absorb the time variation, for example, if growth rates themselves have trends.
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If this variation is accounted for by parents but not the econometrician, levels regressions
might inappropriately assign planned changes in self-employment rates (designed around
expected tuition growth rates) to changes in tuition levels.

To account for this potential source of misspecification, Table 5 repeats the individual-
and household-level analysis using the triple-differences estimator from Equation (3), ex-
cept substituting tuition growth rates for levels. The first two columns of each panel show
the OLS results with and without covariates, and the remaining two columns present the
instrumental variables estimates. Note that the reduced-form equation here is the same
as the instrument has not changed (only the variable being instrumented).

The effects of interest are all highly significant and large in size. For example, the
point values in Panel A, column (3) imply that a one percentage-point increase in the
growth rate of in-state tuition reduces new business starts by 3.8%. Increasing the tuition
growth rate by one standard deviation (just under 8.7 percentage points) means a 0.06
standard deviation decline in the number of individuals moving to self-employment (about
one percentage point). If these marginal effects are representative of the interquartile
range of the tuition growth distribution, a state moving from the 25th percentile of tuition
growth rates (about 3% per year) to the 75th percentile (nearly 8% per year) would see a
19% drop in new business starts among parents of older children.

These effects are remarkably similar when the data are aggregated to the house-
hold level, as reported in Panel B. A one percentage-point increase in the growth rate
of tuition is associated with a 2.9% reduction in the number of households entering self-
employment, and a one standard deviation increase in the growth rate means a 0.06
standard deviation decline in starts. Taken as a whole, Table 5 supports the conclu-
sion that whatever relationship exists between public university tuition and parental self-
employment is present in both the level and the growth rate of college costs.

Heterogeneity by number of children.

How do these estimates differ for families of different types? One obvious starting point
would be to consider families with more or fewer children, since the impact of college tu-
ition is likely to be felt more acutely in larger households. Table 6 explores this prediction
by applying the triple-difference IV estimator to households with different numbers of chil-
dren. For example, the sample in column (2) includes families who either have no children
or who have two living in the household.

It is important to note that, by construction, younger families are smaller on average
than older families, so the samples in each column will vary along multiple dimensions.
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Table 5: Triple-Difference by Parental Status and Child Age (Growth Rates)

Panel A: Individual-Level

OLS v
Dependent Variable: Start;, (1) (2) (3) (4)
g(InstTuit)s - HasKids; - Overl6; -0.0245+  -0.0240+ -0.1155** -0.1132**
(0.0135) (0.0134) (0.0317) (0.0310)
g(InstTuit)s - HasKids;; -0.0117 -0.0105 -0.0569** -0.0550**
(0.0071) (0.0071) (0.0213) (0.0213)
HasKids; - Overl6y 0.0008 0.0009 0.0061** 0.0060**
(0.0016) (0.0016) (0.0018) (0.0017)
g(InstTuit) s 0.0130+ 0.0132+ 0.0594** 0.0580**
(0.0072) (0.0071) (0.0211) (0.0206)
HasKids; 0.0017+  -0.0056** 0.0043** -0.0032+
(0.0010) (0.0017) (0.0013) (0.0018)
Covariates — v — v
Observations 194,017 194,017 191,977 191,977
R-squared 0.0016 0.0101 0.0012 0.0096
Panel B: Household-Level
OLS v
Dependent Variable: Starty, (1) (2) (3) (4)
g(InstTuit)s - HasKidsp - Overl6p, 0.0081 0.0098 -0.1502* -0.1671*
(0.0185) (0.0191) (0.0721) (0.0690)
g(InstTuit)s: - HasKidsp: -0.0081 -0.0050 -0.0290 -0.0289
(0.0156) (0.0151) (0.0254) (0.0251)
HasKidsp; - Overl6y, 0.0057* 0.0007 0.0149** 0.0110**
(0.0027) (0.0027) (0.0042) (0.0042)
g(InstTuit) s 0.0192 0.0177 -0.0125 -0.0114
(0.0138) (0.0136) (0.0310) (0.0303)
HasKidsp; 0.0065**  -0.0040+ 0.0079** -0.0027
(0.0016) (0.0022) (0.0013) (0.0018)
Covariates — v — v
Observations 127,270 127,270 125,735 125,735
R-squared 0.0032 0.0165 0.0026 0.0157

Triple-difference OLS and 2SLS. New business start is self-employment in a year after no self-employment.
Includes time- and state-FE and state-specific linear trends trends. See appendix for covariate list.

Data: CPS 1996-2009. ** 0.01, * 0.05, + 0.1. Robust standard errors clustered at the state level.

Panels A and B report the results using the year-over-year growth rate of public in-state tuition using
individual-level and household-level data, respectively.

18



‘|ons) 81elS By} Je PaIBISN|O SI0LIS PIEPUBLS ISNAOY “1'0 + ‘G0'0 » *+0°0 .. "6002-966}+ SdD ‘ereq
"1SI| 81BLIBAOD J0} XIpuadde 88g "spual) SpuaJ] Jeaul| olj10ads-a]els pue J4-8JelS pue -swi} Sepnjou|

"o|qeleA yoea yum (*17y,H) ualp|iyo Jo Jaquinu sioelaiul pue ajidwes |nj 8yl sesn (9) uwnjon
"UBJP|IYD INOYNIM Spjoyasnoy 0} panyoads ualp|iyo Jo Jaquinu yim spioyasnoy asedwod (G)-(}) suwnjod

"0 = M91ueaQ - Hlsprypsv g - Fungasuy = My - 914200 - Mspr3IsvE - Funisu 10) s11s8) (X
‘JuswAojdwa-yas ou Jaye Jeak e ul Juswhojdwa-yas s 1els ssauisng maN 'S0 dsualayip-aidul

— €€00°0 — 22000 8200°0 91000 pasenbs-yY
ges'sel 9€/'89 8€2'0L 1G2'9/ 68768 228'06 suoneAlasqo
6020°0 X<d

9eL’L (€)X
(G800°0)

81000 My - Msprsysv
(0€10°0)

62100 My - MgTa20 ) - MiSpLISDH
(£200°0)

#000°0 My - SISO E - P pn su
(G¥00°0)

¥¥00°0- My - M9Tue0Q - Mspr3[SDE - Fungisu
(1220°0) (2601°0) (8e¥0'0) (9g20°0) (¥01L00)  (€910°0)

62100 28/0°0- +2200- .6€900  S800°0 0€10°0 MspLyISv ]
(€0€0°0) (eogv0) (628100 (0€50°0) (8910°0)  (¥820°0)

1620°0 /6110 +862€0 €690°0- . l¥900  +G1G0°0 HoTL200 - HSpLISV
(S¥€0°0) (816000 (1v¥00) (00¥0°0) (e2€00)  (20€0°0)
+8G90°0- 81000  #1S0°0- 2€200-  €0LO'0-  20¥0°0- Bunasur
(6900°0) (22e0°0) (ec10'0) (e£00°0)  (€€000)  (1500°0)

9€00°0- ¥2€0°0 LLLO'O  «ZS10°0-  €100°0-  +200°0- HspuyySO R - N sug
(6600°0) (82e1'0) (22900) (85L0°0) (250000  (S800°0)

9500°0- 0¥¥0'0-  100L'0-  €£200  .«€910°0- GELO0- HoTU20) - HISpLIISOET - Fpun isu

(9) (g) (¥) (€) (@) (1)
N < 1no4 29ly OM| auQ
uoloelalu| T Sl pjoyasnoy ul ualpjiyo Jo Jaquinu ‘1T = *spi3ISvT |
Jeaur M08 9|qelIBA JUBpUadag

(j]one7-ployasnoy) ualpjiyd jo saquinN Aq AlleusbousieH :9 o|qel

19



Households with fewer children should not be treated as reasonable analogues to house-
holds with more children since these decisions are endogenous and may be related to
self-employment decisions, financial constraints, and other important economic consid-
erations. As a result, the estimates should be treated as suggestive of heterogeneity by
number of children, rather than interpreted as implying shocks to the number of children
would necessarily change the marginal effect of tuition on self-employment.

The point estimates do support the notion that families with more children are more
“exposed” to the cost of college, and should be more sensitive to fluctuations in the price of
tuition. The InstTuity - HasKidsy - Overl6y, coefficient is generally decreasing in number
of children, though the coefficient on three-child households is positive and insignificant
and the other negative estimates are also insignificant. Households with five or more
children show a high sensitivity to the cost of in-state tuition—more than three times the
effect for single-child households—though the point estimate is similarly not significant.

Interacting the number of children with each of the variables in Equation (3) allows
the relationship between tuition and self-employment to vary linearly in child headcount,
column (5) of Table 6 shows the result of this approach. Each additional child deep-
ens the negative relationship between tuition and self-employment starts by an addition
0.44 percentage points, and a chi-squared test for both InstTwit, - HasKidsy; - Overl6y,
and its interaction with number of children being zero is significant at the 5% level. The
point estimates imply that a household with three children will exhibit an 89% more neg-
ative relationship between tuition and self-employment than a single-child family. While
not conclusive, these findings are consistent with an occupational choice model in which
households account for the cost of a college education when making self-employment
decisions, and they are more sensitive to these costs when their exposure is greater.

Heterogeneity by child age.

Another reasonable prediction of this hypothesized link is that households whose children
are closer to college age are more negatively affected by the rising cost of tuition. This
assumption underlies the intuition for sorting households into “treatment” and comparison
groups based on the age of their children, but it can also be tested directly.

Figure 3 repeats the difference-in-difference framework in equation (1) but restricting
the sample to households who either (i) have no children, or (ii) have a child who is at
least the age specified on the horizontal axis. The solid line represents the point estimate
on InstTuity - HasKidsy; using instrumental variables difference-in-differences, and the
dashed line is the 95% confidence interval. Moving rightward along the graph, the sample
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Figure 3: Heterogeneity by Age of Oldest Child
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shifts to pare away households with only young children, where the definition of “young”
is becoming more expansive as the horizontal axis increases.

For example, the left-most point is merely a reproduction of Table 1, column (5): it in-
cludes households with no children and those with at least one child whose age is greater
than zero (i.e. all households with children). When the horizontal axis reads “5”, the plot
represents the point estimate of a regression excluding households who children are all
under five years of age. The right-most points include only households who either have
an older child, or have no children. Because the sample size is monotonically decreasing
as the horizontal axis increases, the standard error band increases steadily as well.

The shape of the curve reveals that the all-household effect presented in Table 1 and
shown on the left-most side of the graph masks substantial heterogeneity by child age. As
successively more households are dropped so that the effects are identified only on those
with the oldest children, the point estimates increase dramatically. When the estimator
compares households who either have at least one 17-year-old or no kids at all, the effects
are more than four times that for the average parental household. The career decisions
undertaken by parents of older teenagers appear to be driving most of the relationship
between tuition costs and self-employment.
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The same pattern appears when plotting the coefficient on Surplus,,_; - HasKidsp,
from the reduced-form equation (not reported), and the relative effect sizes are similar:
self-employment in households with 17-year-olds are 4-5 times more affected by recent
budget surpluses than households with no kids. This is reassuring evidence given a
model in which the tuition hikes induced by state budget shortfalls affect households with
children about to enter college.

5 Robustness and Falsification

The story that budget shortfalls affect the self-employment decision of parents with college-
age children primarily through tuition rates relies on the assumption that state surpluses
do not affect the cost of non-public forms of higher education. If they did, the instru-
ment would have a secondary channel through which to affect parental households. Even
though this channel has the same intuitive character of the main results—higher tuition
costs make parents less likely to start firms—it threatens the identification strategy in
the previous section and casts doubt on interpreting the results as anything like causal
average treatment effects.

One direct test of this possibility is to see if the instrument predicts private, 4-year,
full-time tuition costs in the same way it does for public in-state tuition. Table 7 shows the
first-stage regressions underlying the 1V results in Tables 1-5, column (1) for the level of
tuition and column (2) for the growth rate. The columns (3) and (4) run the same anal-
ysis on the average annual tuition and fees for full-time students at 4-year, not-for-profit
colleges and universities in state s. The results are different in sign and not statistically
significant, and the coefficient on growth rates is several orders of magnitude smaller. |
find no evidence in the CPS that budget surpluses and shortfalls are predictors of private
college and university tuition, likely because these rates are set by factors largely internal
to the school—such as alumni/ae donations, endowment performance, and local labor
and administrative costs.

Another source of bias is selection on unobservables, in which households select into
both self-employment and child-rearing based on factors unseen to the econometrician.
Controlling for observables does not resolve this problem if they are poor at predicting the
relevant unobservables, and even instrumented difference-in-differences may not remove
this source of bias if differential trends in these unobservables are what drives movement
into the “treatment” group.

However, if observables and unobservables are sufficiently correlated, examining dif-
ferences between the point estimates and the predictive quality of the model with and
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Table 7: Public vs. Private Tuition (Individual-Level)

Dependent Variable: InstTuitgy g(InstTuit) s PrivTwity g(PrivTuit) s
(1) (2) 3) (4)
Surplussi—1 -0.0016* -0.0024** 0.0021 0.0000
(0.0006) (0.0004) (0.0025) (0.0001)
Observations 191,977 191,977 189,484 189,484
R-squared 0.9906 0.2720 0.9900 0.1862

Difference-in-difference OLS. Private tuition refers to private, 4-year, not-for-profit colleges.
Includes time- and state-FE and state-specific linear trends trends. See appendix for covariate list.
Data: CPS 1996-2009. ** 0.01, * 0.05, + 0.1. Robust standard errors clustered at the state level.

without observables can be instructive in understanding the degree of selection on unob-
servables. In a true experiment, treatment is orthogonal to demographic characteristics
by construction, so the covariates simply increase precision by explaining extraneous vari-
ation in the outcome variables. As a result, controlling for observables should narrow the
confidence intervals and increase the portion of the data explained by the model, but have
no effect on the actual point estimates themselves (Oster, 2013).

Intuitively, if observables are a sufficient proxy for unobservables, including them in
the model should have only minimal effects on the point estimates but large effects on the
amount of variation explained. In this scenario, the identification strategy is more quasi-
experimental, as observables help with estimate precision but assignment of treatment
and control groups is closer to random. Comparing point estimates and R-squared val-
ues with and without observables provides some suggestive evidence whether the iden-
tification strategy hinges on group assignments that are orthogonal to observables (and
potentially, unobservables).

For example, the effect sizes in columns (3) and (4) in Table 5, Panels A and B,
are largely unaffected by the inclusion of household-level covariates. The coefficient on
g(InstTuit)s - HasKidsy, - Overl6y, changes by 2% in the individual-level regressions
and 11% in the household-level analysis, and the standard errors decrease sufficiently
that the t-statistics increase in both instances. The corresponding R-squared values, on
the other hand, increases by 8-fold and 6-fold, respectively, when including covariates. A
similar pattern holds in the reduced-form regressions in Tables 1-4, with point estimates
changing very little as R-squared values increase 5- to 10-fold.®

8The IV estimates sometimes provide unreliable R-squared values because of the high number of re-
gressors, so these are omitted in Tables 1-4.
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6 Discussion

The rising cost of a college education and the secular decline in new business starts
over the past several decades are both areas of intense public interest. Popular dis-
course around higher education prices point to the role of debt overhang in constrain-
ing employment decisions and damaging the economic security of entire generations of
college-goers. Government actors and economists point to flagging business dynamism
and entrepreneurship as jeopardizing job creation, innovation, and global competitive-
ness. While researchers have had long-standing interests on both of these issues, few
studies have sought to connect the two phenomena. This paper provides some early evi-
dence that the decision to go into business for oneself is strongly and negatively affected
by the cost of college.

Using data from the Current Population Survey, | show that flow into self-employment
is negatively associated with both the level and the growth rate of public university tuition
in the period 1996-2009. | focus on parents of near-college-age children, since their
own educational investments have typically already been made. Parents are affected by
college prices by internalizing some of the cost their children (and potentially they) may
soon pay, but because they are unlikely to enroll themselves, this manifests as purely
a price effect. When examining the decision to start a firm, stripping away the effect of
education costs on enrollment helps disentangle the complicated relationship between
tuition prices, skill human capital and lifetime career plans.

| employ a number of comparison groups, contrasting parents with non-parents, par-
ents of older children to those with only younger children, and a combination of these two
strategies. In addition, | instrument for public tuition levels and growth rates using state
surpluses (and shortfalls), exploiting research showing that state governments frequently
cut education appropriations to close budgetary gaps and that public universities replace
these funds by raising prices.

Using these strategies, | find that budget-driven changes in the cost of tuition are
consistently significant in predicting parental entry into self-employment. A 10% increase
in annual tuition is associated with a 13.9% decline in new business starts among parents
of near-college-age children, relative to non-parents and parents of younger children. A
one percentage-point increase in the growth rate of tuition means a 3.8% decrease in new
self-employment. These effects are unchanged when including a battery of demographic
and economic variables, and there is no evidence that private colleges and universities
are similarly affected by state budgets.

The results exhibit substantial heterogeneity by both number of children in a household
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and the age of a family’s oldest child. Households with more children respond more
negatively to tuition hikes: allowing the relationship to vary linearly in number of children
implies households with three kids are almost twice as sensitive to rising tuition than
single-child families when it comes to self-employment entry. | also find that the bulk of
the average population effects are driven by households with the oldest children. For
example, new business starts from households with 17-year-olds are more than 4 times
as sensitive to the cost of college than the average household, suggesting the relationship
between the two variables is attenuated when parents have more time to adjust to price
fluctuations. Taken together, this cross-household variation is consistent with a model of
forward-looking individuals who expect to bear some of the costs of their children’s college
education and whose career trajectories and appetite for risk adjust accordingly.

While there are a number of potential threats to causal identification when untangling
thorny economic relationships such as these, the results provide some strong suggestive
evidence that new business starts are negatively impacted by rising tuition rates. There
are many channels through which higher education costs might hamper entrepreneur-
ship: debt overhang may reduce the risk tolerance of debtors and increase the collateral
requirements of creditors; higher drop-out rates could damage the human capital accu-
mulation necessary for starting a firm; high tuition growth rates may increase uncertainty
about future economic conditions and shift workers into less risky investments; and simple
wealth effects mean households have to trade off between paying for school or accumu-
lating their startup capital.

This study focuses on price effects by looking at a group whose educational deci-
sions are fixed but whose employment decisions of flexible. However, this comes at the
cost of both generalizability and the ability to understand the underlying mechanisms
in greater detail. It remains to be determined whether the price effect operates chiefly
through wealth—conditional on their planned investments, households are poorer when
prices increase, and this wealth decline reduces self-employment entry—or risk toler-
ance—households are uncertain whether high price growth are temporary or permanent,
and respond by increasing their savings and moving out of risky activities. Future work
will need to better ascertain how price responses compare to and interact with debt over-
hang and drop-out rate mechanisms, and whether these reactions are also internalized
by college students. Nonetheless, this is an early step towards understanding how the
rising cost of higher education and the decline in business dynamism are related in the
American economy.
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Appendix

Table A1.1: Summary Statistics (Individual-Level)

Current Population Survey

Variable Description Obs. Mean Std. Dev.
Start;; 0 if not self-employed, 1 if become self-employed 194,017 0.0306416 0.1723453
Startps 0 if no self-employed members, 1 if gained self-employed member 178,759 0.0533903 0.2248112
HasKidsp; Household has children (<18) present 194,017 0.4813135 0.499652
gincps Gross annual household income ($) 194,017 81164.5 65476.24
blackn Household has African-American member 194,017 0.0918992 0.2888843
hispne Household has Hispanic member 194,017 0.1065061 0.3084851
hsizept Household size 194,017 3.090822  1.456975
marriedp; Household has married individuals 194,017 0.6936815 0.4609648
healthinsp; Household has member with health insurance 194,017 0.8889118 0.3142421
movedp; Household has individuals who moved in the previous year 194,017 0.0211579  0.143911
urbanp, Household is located in a city 194,017 0.7894617 0.407692
renterp, Head of household rents domicile 194,017 0.1973641 0.3980105
school_hsp, Household has member with high school diploma 194,017 0.9195947 0.2719204
school_bap; Household has member with bachelor’s degree 194,017 0.4326219 0.4954407
school_gradp, Household has member with graduate degree 194,017 0.1140416 0.3178625
UNEMPINSpy Household has individual receiving unemployment insurance 194,017 0.0778592 0.2679505
disabp; Household has individual receiving disability insurance 194,017 0.0116897 0.1074854
vetnt Household has individual receiving veterans’ benefits 194,017 0.0172253 0.1301102
childsuppp: Household has individual receiving child support 194,017 0.0497534 0.2174355
socsechy Household has individual receiving Social Security 194,017 0.0938114 0.2915669
medicarep; Household has individual receiving Medicare 194,017 0.0059479 0.0768933
childreny; Number of children (<18) present in the household 194,017 0.9034054 1.146037
employedps Household has at least one employed member 194,017 0.9942582 0.0755568
workersp; Number of working adults in the household 194,017 1.984955 0.8645216
hoursp Average number of hours worked by adults in a typical workweek 194,017  40.33257 10.275583
weeksp, Average number of weeks worked by adults in a typical year 194,017 48.41938  9.642591
age_maxchild,,  Age of oldest child (0-17) present in the household 94,095 10.73346  5.026507
Overl6y, Household has a child at least 16 years of age present 194,017 0.1096347 0.3124347
Integrated Post-Secondary Education Data System (IPEDS)

Variable Description Obs. Mean Std. Dev.
InstTuitg Average instate tuition charged by household state’s public,

4-year, not-for-profit colleges ($k) 194,017 3.452903  1.705539
g(InstTuit)st (InstTuitss/InstTuits—1) — 1 194,017 0.0603554 0.0867962
PrivTuitg Average tuition charged by household state’s private 4-year

colleges ($k) 191,524 14.20156  4.865546
g(PrivTuit) s (PrivTuits;/PrivTuitsg 1) — 1 191,524 0.0685091 0.0583498
Annual Survey of State Government Finances

Variable Description Obs. Mean Std. Dev.
Surpluss -1 Previous annual budget surplus (deficit) in household’s state (M) 191,977  4.121119 11.10019

CPS data was retrieved from the March Supplement files, available at nber.org.
IPEDS data were retrieved from nces.ed.gov/ipeds.
The Annual Survey of State Government Finances was retrieved from census.gov/govs/state.
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Table A1.3: Difference-in-Differences by Parental Status (Household-Level)

Dependent Variable: Starty, OoLS Reduced Form \%
(1) (2) (3) (4) (5) (6)
InstTuity - HasKidsp; 0.0006 0.0002 -0.0062* -0.0066**
(0.0009) (0.0008) (0.0025)  (0.0025)
InstTuit g 0.0047 0.0045 -0.0617*  -0.0637*
(0.0050) (0.0050) (0.0292)  (0.0304)
HasKidsp; 0.0053 -0.0048 0.0070**  -0.0047* 0.0289**  0.0191*
(0.0033) (0.0040) (0.0014)  (0.0022) (0.0081)  (0.0080)
Surpluss 11 0.0000 0.0000
(0.0001)  (0.0001)
Surpluss 1 - HasKidsp 0.0001*  0.0001**
(0.0001)  (0.0001)
Covariates — v — v — v
Observations 127,270 127,270 125,735 125,735 125,735 125,735
R-squared 0.0031 0.0165 0.0031 0.0163 0.0003 0.0134

Difference-in-difference OLS. New business start is self-employment in a year after no self-employment.
Includes time- and state-FE and state-specific linear trends trends. See appendix for covariate list.
Data: CPS 1996-2009. ** 0.01, * 0.05, + 0.1. Robust standard errors clustered at the state level.
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Table A1.4: Difference-in-Differences by Child Age (Household-Level)

Dependent Variable: Starty; OoLS Reduced Form v
(1) (2) 3) (4) (5) (6)
InstTuits - Overl6y; -0.0003 -0.0005 -0.0136* -0.0154**
(0.0016) (0.0017) (0.0055) (0.0051)
InstTuit 0.0004 -0.0002 -0.1395* -0.1297*
(0.0068) (0.0066) (0.0558) (0.0517)
Owverl6y,; 0.0075 0.0024 0.0050+  -0.0005 0.0528** 0.0535**
(0.0062) (0.0065) (0.0026) (0.0027) (0.0171) (0.0155)
Surpluss i—1 0.0002* 0.0001*
(0.0001)  (0.0001)
Surplusst—1 - Overl6ps 0.0003*  0.0003**

(0.0001)  (0.0001)

Covariates — v — v — v
Observations 56,954 56,954 56,535 56,535 56,535 56,535
R-squared 0.0042 0.0173 0.0042 0.0172 — 0.0074

Difference-in-difference OLS. New business start is self-employment in a year after no self-employment.
Includes time- and state-FE and state-specific linear trends trends. See appendix for covariate list. Restricted
to households with children. Data: CPS 1996-2009. ** 0.01, * 0.05, + 0.1. Robust standard errors clustered
at the state level.
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Table A1.5: Main Results with Unbalanced Panel (Individual-Level)

Dependent Variable: Start;: Reduced
Form IV
(1) (2) (3) (4) (5) (6)
Surpluss ;—1 - HasKids;; - Overl6;; 0.0002**
(0.0001)
Surplusss—1 - HasKids; 0.0001+
(0.0000)
HasKids; - Overl6; -0.0010 0.0301**  0.0045** 0.0101
(0.0011) (0.0101) (0.0014)  (0.0274)
Surpluss ¢—1 -0.0001+
(0.0000)
HasKids 0.0023* 0.0217** 0.0153* 0.0049**  0.0240*
(0.0009) (0.0078) (0.0071) (0.0011)  (0.0109)
InstTuity - HasKids; -0.0056* -0.0037+ -0.0078*
(0.0023) (0.0021) (0.0031)
InstTwitg 0.0141 -0.0495* 0.0149 0.0161
(0.0201)  (0.0250) (0.0203) (0.0215)
InstTuity - Overl6;, -0.0085**
(0.0030)
Overl6;y, 0.0287**
(0.0096)
InstTuity - HasKids; - Overl6;y -0.0088** -0.0012
(0.0031) (0.0080)
g(InstTuit)s - HasKids; - Overl6;, -0.0814**
(0.0252)
g(InstTuit)g - HasKids; -0.0391*
(0.0177)
g(InstTuit)g 0.0397*
(0.0176)
InstTuity - HasKids;; - Overl6y - Chly -0.0039
(0.0038)
InstTuits - HasKids;; - Chly 0.0022+
(0.0012)
HasKids; - Overl6; - Chly 0.0101
(0.0133)
HasKidsi - Chly -0.0046
(0.0038)
Observations 241,138 241,138 112,296 241,138 241,138 241,138
R-squared 0.0015 0.0004 — — 0.0012 0.0012

Triple-difference OLS and 2SLS. New business start is self-employment in a year after no self-employment.

Includes time- and state-FE and state-specific linear trends trends. See appendix for covariate list.

Data: CPS 1996-2009. ** 0.01, * 0.05, + 0.1. Robust standard errors clustered at the state level.
Column (1) reports the reduced form estimates using the triple-difference strategy.

Column (2) reports the IV difference-in-difference results using household variation by parental status.
Column (3) reports the 1V difference-in-difference results using parental households varying by age of oldest child.
Columns (4) and (5) report the IV triple-difference results for tuition levels and growth rates, respectively.
Column (6) reports heterogeneity in the IV triple-difference results by number of children in a household.

31



Table A1.6: Main Results with Unbalanced Panel (Household-Level)

Dependent Variable: Startp, Reduced
Form v
(1) (2) (3) (4) (5) (6)
Surpluss 11 - HasKidsp: - Overl6ps 0.0003*
(0.0001)
Surpluss 1 - HasKidsp, 0.0001*
(0.0000)
HasKidsp; - Overl6y, 0.0042+ 0.0549**  0.0144**  0.0584*
(0.0024) (0.0150) (0.0041)  (0.0236)
Surpluss +—1 0.0000
(0.0001)
HasKidsp, 0.0107** 0.0401** 0.0275**  0.0139** 0.0256
(0.0014) (0.0086) (0.0088) (0.0014)  (0.0202)
InstTuits - HasKidsy, -0.0080** -0.0047+ -0.0056
(0.0026) (0.0026) (0.0063)
InstTuits -0.0530* -0.1408*  -0.0564+ -0.0559+
(0.0267) (0.0555) (0.0324) (0.0321)
InstTuits - Overl6y, -0.0139*
(0.0052)
Overl6y, 0.0533**
(0.0160)
InstTuits - HasKidsy: - Overl6y, -0.0144** -0.0144+
(0.0049) (0.0080)
g(InstTuit)s - HasKidsp - Overl6p, -0.1520*
(0.0688)
g(InstTuit)s, - HasKidsp -0.0469*
(0.0217)
g(InstTuit) s 0.0032
(0.0248)
InstTuits - HasKidsp; - Overl6y, - Chly; -0.0000
(0.0034)
InstTuity - HasKidspy - Chlpy 0.0005
(0.0024)
HasKidsy - Overl6y, - Chlp, -0.0017
(0.0095)
HasKidsp; - Chlpg 0.0009
(0.0076)
Observations 148,209 143,127 60,188 143,127 143,127 143,127
R-squared 0.003 0.0007 — — 0.0029 —

Triple-difference OLS and 2SLS. New business start is self-employment in a year after no self-employment.

Includes time- and state-FE and state-specific linear trends trends. See appendix for covariate list.

Data: CPS 1996-2009. ** 0.01, * 0.05, + 0.1. Robust standard errors clustered at the state level.
Column (1) reports the reduced form estimates using the triple-difference strategy.

Column (2) reports the IV difference-in-difference results using household variation by parental status.
Column (3) reports the 1V difference-in-difference results using parental households varying by age of oldest child.
Columns (4) and (5) report the IV triple-difference results for tuition levels and growth rates, respectively.
Column (6) reports heterogeneity in the IV triple-difference results by number of children in a household.
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