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Abstract

I document a significant decline in the share of entrepreneurs among US households over
the last three decades. Most of this decline is accounted for by a drop in the share of en-
trepreneurs among college graduates. Using a standard entrepreneurial choice model with two
skill groups—high- and low-skill individuals—I then argue that the decline is the outcome of
two technological forces that increased the returns to high-skill labor: the skill-biased techni-
cal change and the decrease in the price of capital. I find that these two forces account for

three-quarters of the decline in the share of entrepreneurs.
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1 Introduction

An increasing number of studies have documented a significant decline in the pace of new busi-
ness formation and other measures of entrepreneurship in the United States starting in the early
1980s.! This decline in entrepreneurship, which is at the center of the decline in “dynamism” expe-
rienced by the US economy in recent decades (Decker, Haltiwanger, Jarmin and Miranda, 2016),
has raised concern among scholars and policymakers because of the importance of entrepreneurs
and new firms for aggregate productivity, job creation, and economic growth.?

Recent studies have suggested that the decline in firm creation and economic “dynamism”
may be driven by an increase in frictions or start-up costs that prevent firm adjustment (Decker,
Haltiwanger, Jarmin and Miranda, 2018), a decline in the growth rate of the labor force (Hopen-
hayn, Neira and Singhania (2020), Karahan, Pugsley and Sahin (2019)), or the ongoing aging of
the US population (Engbom (2020), Bornstein (2018)). In this paper, instead, I argue that a
large component of the decline in entrepreneurship and firm creation is the equilibrium response
to technological improvements that have changed the incentives of individuals to start their own
business. To do so, I first use household-level data to provide new empirical evidence on the decline
in entrepreneurship and firm creation in the United States. Then, using a quantitative model of
entrepreneurial choice, I show that the same forces that have been suggested to account for the in-
crease in the returns to high-skill labor, namely, the skill-biased technical change (Krueger (1993),
Acemoglu (2002)) and the decrease in the price of capital goods (Krusell, Ohanian, Rios-Rull and
Violante, 2000), can account for a significant fraction of the decrease in the population share of
entrepreneurs and firm creation observed in the United States since the mid-1980s.3

An intuition for my quantitative results is as follows. Consider an economy in which individuals
choose whether to be workers or entrepreneurs comparing wages and profits. Individuals differ
along two dimensions: as workers, they are either high- or low-skill, and as entrepreneurs, they differ
in their productivity which is drawn from a continuous distribution. Entrepreneurs produce using
high-skill labor, low-skill labor, capital, and their own productivity. Furthermore, assume that
capital and high-skill labor are complements, whereas capital and low-skill labor are substitutes
(Krusell et al., 2000).

In this context, one can show that a decline in the price of capital decreases the share of

entrepreneurs among high-skill individuals. This is because a decline in the price of capital increases

'Reedy and Strom (2012) and Decker, Haltiwanger, Jarmin and Miranda (2014a, 2015) show evidence of the
decline in the start-up rate (the share of the firm population accounted for by age-zero firms) and in the share of
fast-growing firms (which are disproportionally young). Pugsley and Sahin (2019) show evidence of the increasing
concentration of economic activity in older and larger firms.

2See, for instance, Davis and Haltiwanger (2014), Haltiwanger, Decker and Jarmin (2015), Yellen (2016), Dent,
Karahan, Pugsley and Sahin (2016), and Pugsley, Sedlacek and Sterk (2019).

3The rapid increase in the returns to high-skill workers in the United States has been extensively documented.
See for instance, Acemoglu (2002), Autor, Katz and Kearney (2008), Acemoglu and Autor (2011), and the references
therein.



entrepreneurs’ profits and their demand for high-skill labor, as high-skill labor and capital are
complements. Hence to induce the marginal entrepreneur to become a worker—and increase the
amount of high-skill labor supplied in equilibrium—the increase in high-skill wages needs to exceed
the increase in profits, thus decreasing the share of entrepreneurs among high-skill individuals. The
same intuition follows from an increase in productivity that is biased towards high-skill labor.

Following a similar logic, a decline in the price of capital increases the share of entrepreneurs
among low-skill individuals: since capital and low-skill labor are substitutes, the decline in the price
of capital reduces the demand for low-skill labor, reducing the equilibrium wage, and increasing
the share of entrepreneurs among low-skill individuals. Given these countervailing forces, the
quantitative impact on the aggregate share of entrepreneurs depends on the relative strengths of
the decline in the price of capital, the skill-biased technical change, and the increase in the relative
supply of high-skill labor observed in the United States between 1985 and 2015, all of which I
discipline using empirical estimates.

Turning to my empirical results, in the first part of the paper, I document three new findings on
the decline in entrepreneurship and firm creation in the United States. First, using household-level
data from the Panel Study of Income Dynamics (PSID), I document that the share of entrepreneurs
among US households declined by half between 1985 and 2014, from 7.8% to 3.9% respectively. This
observation is robust to changes in the definition of entrepreneurs, for different sample selection
criteria, and across different datasets. Second, by separating households into different education
groups, I show that the decline in the share of entrepreneurs is larger among college graduates. In
fact, the share of entrepreneurs among college graduates declined from 12.2% in 1985 to 5.3% in
2014, whereas the share entrepreneurs among high school graduates and dropouts declined from
4.7% to 2.7% over the same period.

Third, I show that entry rate into entrepreneurship, that is, the share of households that start
a new business in a given period, has also declined significantly over the last 30 years and that
this decline in the entry rate has been accompanied by an increase in the average skill-level of new
entrepreneurs. In particular, using past labor earnings as a measure of individuals’ skill, I show
that among college graduates, the average past labor earnings of new entrepreneurs grew by 35%
over the last 30 years, whereas the average past labor earnings among individuals that stayed as
workers grew by only 10%. In contrast, I do not find significant differences among high school
graduates and dropouts. These findings suggests that among college graduates, new entrepreneurs
are increasingly coming from the ranks of more productive workers.

Motivated by this empirical evidence, in the second part of the paper I study a dynamic
model of entrepreneurial choice with two distinct skill groups—high skill and low skill. Similarly
to other papers in the literature (Quadrini (2000), Cagetti and De Nardi (2006)) in the model,
individuals decide in each period whether to be a worker or an entrepreneur conditional on their

labor skill type, a time-varying entrepreneurial productivity, and assets, which serve as collateral



and determine the size of the entrepreneur’s business. I choose the main parameters of the model
to match several salient features of the US economy in the mid-1980s, including the population
share of entrepreneurs, the proportion of high- and low-skill entrepreneurs, and the wage skill
premium.

To discipline my quantitative exercise, I take the observed time series of the price of capital
goods as given (DiCecio, 2009) and choose the relative supply of high-skill labor to match the
increase in the share of college graduates observed in the United States since 1985. Then, I feed
these time series into my model and estimate a time series for the skill-biased technical change
so that the difference in equilibrium wages for high- and low-skill workers implied by the model,
matches the increase in the college premium between 1985 and 2015 in the United States. This
allows me to compute the entire dynamic transition of the population share of entrepreneurs, the
distribution of wealth, aggregate output, and other macroeconomic aggregates.

The main quantitative finding of this paper is that a standard entrepreneurial choice model,
with the three aforementioned trends, can account for most of the decline in the population share of
entrepreneurs observed in the United States between 1985 and 2014. In the model, the population
share of entrepreneurs declines 3.8 percentage points, and thus the model accounts for essentially
all of the 3.9 percentage points decline observed in the data. Given these results, I then use my
model to decompose the contribution of each technological force to the decline in the share of
entrepreneurs. [ find that the skill-biased technical change accounts for half of the decline in the
share of entrepreneurs implied by the model, whereas the other half is equally accounted for by
the decrease in the cost of capital goods and the increase in the supply of high-skill labor. I find
similar results when I decompose the time series of the entry rate into entrepreneurship implied
by the model.

The decline in firm creation and “dynamism” has been considered a worrying sign of the state
of the US economy because of their implications for job creation, aggregate productivity, and
output growth (Decker et al. (2017), Haltiwanger et al. (2015), Yellen (2016)). My quantitative
results, in contrast, suggest that an important fraction of this decline is a result of technological
improvement, and therefore it should not be cause for concern. These results, however, do not
eliminate the scope for policy intervention. To illustrate this point, in the last part of the paper,
I consider a simple input cost subsidy. Similarly to the subsidized loans program implemented by
the US Small Business Administration, the subsidy in my model ultimately relaxes entrepreneurs’
borrowing constraint, especially for small but productive entrepreneurs that do not have enough
wealth to self-finance and increase the size of their businesses. To provide a benchmark to this
exercise, I consider a subsidy that brings the entry rate of entrepreneurs in 2014 to the level
observed in 1985.

I find that this policy generates a sizable increase in the share of entrepreneurs and an increase in

output and productivity. Specifically, relative to the baseline stationary economy, the population



share of entrepreneurs increases by 2.4 percentage points, output increases by 4.0 percent, and
productivity increases by 9.2 percent. The increase in output and productivity stems from two
factors: first, the reallocation of resources to existing entrepreneurs that can operate their firms
closer to the optimal scale, and second, the entrance of new, high-productivity entrepreneurs that
were constrained in the unsubsidized equilibrium. Welfare also improves, with the group of high-
skill entrepreneurs experiencing the largest increase. The cost of this subsidy, however, is quite
substantial, amounting to 3.2 percent of GDP.

This paper relates to the growing literature on the causes and consequences of the decline in
firm creation and entrepreneurship observed in the United States since the mid-1980s. Several
papers have documented a decrease in the share of economic activity accounted for by small
and new businesses in the United States (see, for instance Haltiwanger et al. (2012), Reedy and
Strom (2012), Hathaway and Litan (2014), Decker et al. (2014b), Pugsley and Sahin (2014), Alon,
Berger, Dent and Pugsley (2018), among others). This decline in the pace of firm creation lacks a
definitive explanation, but the literature has suggested several potential candidates. For instance,
Karahan et al. (2019) and Hopenhayn et al. (2020) propose that the decline in the growth rate
of labor supply observed in the United States is at the heart of the decline in the formation of
new businesses. Liang, Wang and Lazear (2014), Engbom (2020), and Bornstein (2018) study
whether the continuing aging of the US population reduces the incentives of individuals to start
new firms. My work is complementary to these studies in that I analyze an additional channel
to account for the decline in the share of entrepreneurs in the economy and the formation of new
businesses. Jian and Sohail (2017) and Kozeniauskas (2018) document a decline in the population
share of self-employed workers and analyze the importance of the skill-biased technical change in
accounting for this decline in a static setting. Relative to these papers, mine analyzes a model
in which the dynamics aspects of the entrepreneurial decision are central by incorporating key
features such as assets accumulation and entrepreneurial risk.

The rest of the paper is organized as follows. Section 2 provides evidence for the decline in
the share of entrepreneurs among US households and within education groups. Then, in Section
3, I present a static model of entrepreneurial choice that highlights the basic intuition of the
quantitative model that I study in Section 4. In Section 5, I show my main quantitative results,

and in Section 6 I present the policy and welfare analysis. Section 7 concludes.

2 Empirical Evidence

In this section, I document that the US economy has experienced a steady decline in the
share of households participating in entrepreneurial activities and that this decline is stronger
among workers with a college degree or more (Section 2.2). T also show that the entry rate into
entrepreneurship, that is, the share of workers that start a business in the following year, has also

fallen in recent decades, and that new entrepreneurs are increasingly selected from higher ranks of



the labor income distribution (Section 2.3).

2.1 Data and Definitions

The primary data source is the PSID, a nationally representative survey that was conducted
annually in the United States from 1968 to 1997, and every two years thereafter, on a sample of
approximately 5,000 families. From the raw data, I choose a sample of heads of households from
1985 to 2014 that includes information on gender, income, education, occupation, self-employment
status, and whether the household owns a business. The sample comprises those who are in the
labor force and between 22 and 60 years old (both ends included). All the statistics presented
below are calculated using population weights. Appendix B describes the sample selection and
variable construction in full detail.*

The empirical literature has suggested several alternative definitions of entrepreneurship. For
instance, Evans and Leighton (1989) consider as entrepreneurs those that are self-employed, Hurst
and Lusardi (2004) as all households that own a business, and Gentry and Hubbard (2004) business
owners with businesses that have a total market value of $5,000 or more. Quadrini (2000) considers
both business owners and self-employed as entrepreneurs whereas Cagetti and De Nardi (2006) and
Michelacci and Schivardi (2016) define entrepreneurs as self-employed business owners that have
an active management role in the firm. To capture these different alternatives, the results in
this section refer to four classifications of entrepreneurs that encompass the different definitions
suggested in the literature.

In particular, using information from the PSID, I construct four nested classifications of en-
trepreneurship. The first considers all households who are “business owners”. Between 1985 and
2014, this group represented an average of 16.7% of all households in the United States. The
second classification considers business owners that actively worked for their businesses during the
year, denoted as “active business owners.” These households account, on average, for 14.8% of the
population. The third classification considers households who are, at the same time, business own-
ers, worked for their businesses, and whose head is self-employed, that is, “self-employed business
owners.” These households represented an average of 10.0% of the population between 1985 and
2014. Finally, I define as “entrepreneurs” the subset of “self-employed business owners” who have
a managerial or professional occupation. These households, which are closer to the definition of
an entrepreneur in the model I discuss in the following sections, represented an average of 6.0%

of the population between 1985 and 2014.° Relative to the rest of the population in general, and

4The PSID has been subject to several revisions over the years to account for the changes in the population of
households in the United States. To have a consistent sample, in this study I focus on the Survey Research Center
sample (SRC), the core subset of the PSID.

5By comparison, using data from the Survey of Consumers Finance (SCF), Cagetti and De Nardi (2006) report
a population share of entrepreneurs (denoted in their classification as self-employed business owners) of 7.6%. The
SCF over samples rich households, which are most likely entrepreneurs. Appendix (C.1) shows that the decline in
the population share of entrepreneurs is also present in the SCF for a similar sample of households



FIGURE 1 — THE SHARE OF ENTREPRENEURS HAS DECLINED SINCE 1985

(A) Share of Entrepreneurs (B) Share of Entrepreneurs Relative to 1985
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Note: Panel A of Figure 1 shows the population shares of entrepreneurs in each year for different classifications. From top to bottom,
the slopes are -0.13, -0.20, -0.10, and -0.12, respectively. Slopes are statistically significant at the 1% level of confidence. Panel B panel
shows the population shares of entrepreneurs relative to their 1985 values.

to other types entrepreneurs in particular, households that fall into this last classification tend to
be older, more educated, and wealthier. Appendix Table A.1 reports several characteristics of the

sample within the different classifications of entrepreneurs.

2.2 The Declining Share of Entrepreneurs

In this section, I discuss the two main empirical results of the paper: first, the decline in the
proportion of entrepreneurs among US households over the last 30 years, and second, that the
decline is mostly accounted for a decline in the share of entrepreneurs among those households
with a college degree. The differential decline among households of different skills will be crucial
to inform the mechanism that drives the aggregate drop in entrepreneurship in the model I present
in Section (4).

Panel of A of Figure 1 shows the significant decline in the population share of entrepreneurs
across all definitions. For instance, in 1985, 16% of households in the United States were active
business owners, whereas in 2014 only 12% of households were classified as such. Similarly, the share
of entrepreneurs in the population—the most restrictive definition—declined from 7.8% in 1985
to 3.9% in 2014. To better appreciate the decline in the share of entrepreneurs across definitions,
panel B of Figure 1 shows the same time series but relative to their corresponding values in 1985.
It is easy to see that, independent of the definition, the share of entrepreneurs has declined since
the mid-1980s.5

Figure 2 shows the time series of the share of entrepreneurs after separating the sample of

households into two education groups: college graduates and high school graduates or dropouts.

5The decline in the share of entrepreneurs among US households is a robust fact of the US economy. As shown in
Appendix C, one finds a similar decline using data from the Survey of Consumer Finances or the Current Population
Survey.



FIGURE 2 — DECLINE IN SHARE OF ENTREPRENEURS IS STRONGER FOR COLLEGE GRADUATES

(A) College Graduates (B) High School Graduates and Dropouts
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Note: Figure 2 show the share of entrepreneurs within two education groups: college graduates (panel A) and high school graduates
and dropouts (panel B).

Two patterns are worth noting. First, the share of entrepreneurs among college graduates is
significantly larger than the share of entrepreneurs among high school graduates and dropouts.
This finding is robust to different definitions of entrepreneurship. Second, although both groups
have experienced a decline in the share of entrepreneurs, the drop is steeper for college graduates.
Within the group of households whose head is a college graduate, the share of entrepreneurs (red
line with squares) declined roughly 7 percentage points between 1985 and 2014. In contrast, the
decline within the group of households whose head has a high school diploma or less was about

2.5 percentage points.”

2.3 Transition into Entrepreneurship and Selection

The decline in the share of entrepreneurs has been accompanied by a decrease in the rate at
which workers transition into entrepreneurship. To illustrate this, I calculate the transition rate
into entrepreneurship across the population and over the years. To have a more direct comparison
between the different classifications of entrepreneurial households, I measure the transition rate
into entrepreneurship as the share of households that is neither a business owner nor self-employed
in year t, but by year ¢ + 2 has transitioned into one of the four definitions of an entrepreneur.®
Figure 3 shows that the transition rates have declined for each classification since 1985. The drop
is substantial: in 1985, 8.1% of the households that did not own a business or were self-employed

started a business two years after. This figure was only 4.2% in 2014, which implies a decline of

7A simple decomposition shows that the decline within the college graduates group is fundamental to accounting
for the aggregate decline in the share of entrepreneurs. As shown in shown in Appendix Figure A.1, if the share of
college graduates that are entrepreneurs would have remained constant at its value in 1985, the aggregate share of
entrepreneurs would have declined by only 1 percentage point instead of the 4 percentage points decline observed
in the data.

8] construct two-year transition rates to accommodate the biannual waves of the PSID after 1997.



FIGURE 3 — THE TRANSITION RATE INTO ENTREPRENEURSHIP HAS DECLINED SINCE 1985

(A) Transition Rate (B) Transition Rate Relative to 1985
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Note: Panel A of Figure 3 shows the transition rate into entrepreneurship among US household. The transition rates is calculated as the
proportion of households that are neither business owners nor self-employed in period ¢ that are classified as entrepreneurial households
in period t + 2 for the different definitions of entrepreneurship. Panel B shows the transition rate as a fraction of its value in 1985 for
different classifications.

50% in the transition rate. I find a similar drop in the transition rates for the rest of the definitions
of entrepreneurial households, as the right panel of Figure 3 shows.”

Next, I use the panel dimension of the PSID to study how the characteristics of the households
transition into entrepreneurship have changed over time. Specifically, I look at the wage level of
entrepreneurs before they started their business. Arguably, workers with higher wages are more
skilled than workers with lower wages. Therefore, an increase in the wage level of the households
that transition into entrepreneurship might indicate that new entrepreneurs are more skilled and
expect higher future profits, since they gave up higher earnings to start their firms. In that case,
the decline in the share of entrepreneurs would have been accompanied by a selection of more
talented individuals. To see if this is the case, I consider a sample of male heads of household
who are neither self-employed nor business owners in year ¢. For each individual, I measure recent
labor earnings as the average of total labor earnings between years ¢ and ¢t — 2.'° To be consistent
with my previous analysis, I divide the sample of heads of household into two groups: those with
a college degree and those with a high school diploma or less. Then, I calculate the average recent
labor earnings within the group of individuals that become business owners in ¢ + 2 (switching
households) and within those that stay as workers (non-switching households).

Panel A of Figure 4 shows that, among college graduates, the average labor earnings of in-
dividuals who became entrepreneurs grew faster than the average labor earnings of individuals
who remained as workers. The difference in the growth rate is both economically and statistically

significant (at the 1% level of confidence): the average recent earnings of workers that became

9The exit rate out of entrepreneurship, that is, the share of active entrepreneurs in period ¢ that transitioned
to being wage workers in ¢ 4 2, is quite noisy and does not show any particular trend between 1985 and 2014.

10T calculate recent labor earnings to reduce the impact of business cycle variations that disproportionally affect
workers at the bottom of the income distribution.



FIGURE 4 — LABOR INCOME FOR SWITCHING AND NON-SWITCHING WORKERS
(A) College Graduates
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Note: Panel A of Figure 4 shows the average log labor earnings for a sample of male heads of household who are neither business owner
nor self-employed in year ¢ and have a college degree or more. The left plot shows the average log labor earnings within the group
of households that become business owners in year t + 2 (switching households), whereas the right plot show the same statistics for
individuals that remain as workers in period ¢t + 2 (non-Switching households). The difference in the slope between the left and right
panels is statistically significant at the 1% level. Panel B shows the same statistics for the households whose head has a high school
degree or less.

entrepreneurs grew 1.6% per year between 1985 and 2014, accumulating an increase of more than
35% over three decades. In contrast, the average labor earnings for those who remained as work-
ers grew less than 0.4% on average during the same period of time, accumulating roughly a 10%
increase. This finding suggests that new entrepreneurs that are college graduates are increasingly
selected from a pool of workers with higher average labor earnings. Notice also that the growth rate
of labor earnings did not differ significantly between switching and non-switching workers among
those individuals with a high school diploma or less. In fact, panel B of Figure 4 shows that the av-
erage recent earnings for individuals without a college degree who become entrepreneurs decreased
during the sample period, whereas earnings increased less than 0.1% per year for individuals that

remained as workers.!!

" The results presented in Figure 4 are robust to different sample selection and specifications. For instance, I



In summary, in this section I have documented that the US economy has experienced a decline
in the population share of entrepreneurs, which is stronger among households with a college degree.
To account for this decline, in the following sections I study a model of entrepreneurial choice, in
which the decline in entrepreneurship is the equilibrium result of the same forces that have driven

the increase in the earnings of college graduates over the last 30 years.

3 A Simple Model of Entrepreneurial Choice

To built the intuition of the results derived in the quantitative model of Section 4, here I
review a simple application of Lucas’ span-of-control model (Lucas, 1978) that illustrates the key
tradeoff of households’ entrepreneurial decisions. In particular, the model of this section ties the
decline in the population share of entrepreneurs to two of the technological trends I consider in
the quantitative model of Section 4, namely, the decline in the price of capital goods and the
skill-biased technical change.

Consider an economy endowed by a fixed amount of K units of capital and a continuum
of households with idiosyncratic entrepreneurial talent z distributed according to a continuous
function G (z). Households have one unit of labor that they can offer in the labor market, in which
case they receive a wage w, or use it as managers of their own firm, in which case they receive
profits, 7 (2), given by

w(z) = max {z [((An)p + k“’)%]7 —wn — pkk‘} :
where p* denotes the price capital, k, and n denotes the number of units of labor used by the man-
ager. In this specification, v < 1 is the span-of-control parameter, A is the relative productivity of
labor, and 1/ (1 — p) is the elasticity of substitution between productive inputs. In the quantitative
model studied in Section 4, the price of capital and workers’ productivity, p* and A, respectively,
are allowed to vary over time, and the entrepreneurial talent, z, changes stochastically.

It is easy to show that the solution of the household’s problem implies an entrepreneurial talent
cutoff, z*, such that, for any household with talent above the threshold, the profits obtained by
running a firm are higher than the wages obtained as workers. Lemma 1 in Appendix D estates
this result formally. Theorem 1 uses Lemma 1 to show that if p < 0—that is, capital and labor
are complementary—a decrease in the price of capital, p*, reduces the share of entrepreneurs in

this economy.

find similar results if I consider pooled sample of households across education level. In this case, the growth rate
of recent earnings for switching households grew an average of 1.3% per year between 1985 and 2014 but only
0.5% for non-switching households. These results do not change much if one considers wages and salaries instead
of total labor earnings (Appendix Figure A.17), if individuals are classified by current labor earnings (Appendix
Figure A.18), or if one looks at the median of the labor earnings distribution instead of the mean (Appendix Figure
A.19a).

10



Theorem 1. If p < 0, a decrease in the price of capital, p*, or an increase in the relative pro-

*

ductivity of labor, A, increases the entrepreneurial talent cutoff, z*, thus reducing the share of

entrepreneurs.
Proof. See Appendix D. n

Intuitively, a decline in the price of capital, p¥, increases capital demand from incumbent en-
trepreneurs, but because capital is complementary to labor (p < 0), existing entrepreneurs also
increase their demand for labor. Given a fixed supply of labor, this induces an increase in the
equilibrium wage, which, for the marginal entrepreneur, rises faster than the value of profits ob-
tained by running a firm. Hence, the cutoff value of z that makes entrepreneurs indifferent between
staying as a worker and running a firm increases, reducing the population share of entrepreneurs.
More precisely, the derivative of z* with respect to k/n, which depends negatively on p*, is given
by

92" (1—~)"  EPlgen
okfn G ) (a s (877

n

which is positive if p < 0. Then, a decrease in p* increases k/n, which in turn increases the
entrepreneurial talent cutoff, z*, thus reducing the share of entrepreneurs. As I show in Appendix
D, a similar results follows from an increase in the productivity of labor, A.

To illustrate how a decrease in the relative price of capital generates a decline in the share
of entrepreneurs, Figure 5 shows workers’” wages and entrepreneurs’ profits as a function of the
entrepreneurial talent, z, for a given set of parameters and two different levels of the price of
capital, p§, and p%, with p§, > pk. For a value of p < 0, a decrease in the price of capital from
Pk to ph increases both wages and profits, but because capital and labor are complements, the
increase in labor demand from incumbent entrepreneurs increases wages more than the increase in
profits induced by the decline in prices, moving the z* cutoff to the right, from z}; to 2}, reducing
the population share of entrepreneurs (the share of individuals with entrepreneurial talent higher
than z*).

This simple example indicates that the ability of the model to account for the decline in the
population share of entrepreneurs depends crucially on the complementarity between capital and
labor. Krusell et al. (2000) find that capital and high-skill labor are complementary, whereas
capital and low-skill labor are substitutes. Hence, in principle, a decline in the price of capital
goods (or an increase in the productivity of high-skill labor) would imply a decline in the share
of entrepreneurs that are high-skill workers (the college graduates) but would have an ambiguous
effect on the aggregate share of entrepreneurs in the economy, as the share of entrepreneurs that are

low skill (high school graduates and dropouts in the data) might increase or decrease.'? This simple

2In Appendix D.2, I extend the model of this section to have two skill types, high and low skill, using the
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FIGURE 5 — ENTREPRENEURIAL TALENT CUTOFF, 2*, INCREASES AFTER DECLINE IN THE PRICE OF CAPITAL
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Note: Figure 5 shows profits and wages as a function of entrepreneurial talent as a function of z for a given set of parameters.

model, however, abstracts from several important elements that shape the decision of individuals
to become entrepreneurs (e.g. asset accumulation and entrepreneurial risk). The next section

consider these additional features in a fully fledged quantitative model.

4 The Model

The empirical evidence presented in Section 2 indicates a substantial decline in the share of
entrepreneurs since the mid-1980s, which is more concentrated among college graduates. During
the same period, the US economy experienced a large increase in the wage differential between
high- and low- skill workers. In this section, I study a model that connects these two trends.
In particular, I use a quantitative model of entrepreneurial choice to study whether a decline in
the price of capital goods and a skill-biased technical change—both of which have been found
important in explaining the increase in the skill premium—can account for the decline in the share
of entrepreneurs.

In comparison with the simple model presented in Section (3), the quantitative model of this

Section includes two distinct types of workers (high- and low-skill) which I equate to college

same CES production function I consider in the quantitative model of Section 4. Using this model, and standard
parameters for the production function, I show that keeping the wages of high and low skill constant, either a
decrease in pg or an increase in A, reduces the share of high- and low-skill workers who become entrepreneurs.
However, when wages are allowed to adjust to this changes, the share of low skill entrepreneurs might increase.
The effect on the aggregate population share of entrepreneurs depends on the specific shares of high- and low-skill
workers in the population, which in my quantitative model match the share of college and non-college workers in
the US population.

12



and non-college households in the data. Additionally, I consider time-varying entrepreneurial
ability, asset accumulation, and idiosyncratic labor risk, all of which are standard in models of
entrepreneurial choice (Cagetti and De Nardi (2006), Quadrini (2000)). At the aggregate level,
I consider the increase in the share of high-skill labor in the economy (college graduates). As I
discuss below, the increase in the share of high skill workers is crucial to account for the decline

in the population share of entrepreneurs in the United States.

4.1 Households and Technology

Demographics

Consider an economy with a continuum of individual households of measure one. In each
period, there is a fraction H; of high-skill individuals and a fraction L; of low-skill individuals.
An individual dies with probability (1 — x), in which case an offspring enters the economy. The
offspring of an individual of skill type s € {H, L}, for high and low skill respectively, enters the
economy with skill type s with probability (.

Preferences and Discounting

An individual household ¢ values consumption by means of the period utility function c%;" /(1 —o0)
and supplies one unit of labor inelastically. Individuals discount future streams of utility at the

rate 5 < 1, and the utility of their offspring by a proportion Sn with n € [0, 1].
Production Technology

In each period, an individual decides whether to be a worker or an entrepreneur. As a worker,
the individual receives an income of w;y;;, where y;; is an idiosyncratic, positively autocorrelated
shock, and w; is the wage of a worker of type s in period . Workers can save in a risk-free asset, a; ¢,
with return r;, but cannot borrow. As an entrepreneur, the individual gains access to a production
technology that uses four different factors: the individual’s own entrepreneurial talent (described
below), low-skill labor, n},, high-skill labor, n/}, and capital, k;,. All entrepreneurs produce the
same homogeneous good.

An individual’s entrepreneurial talent has two components: a fixed part, denoted by 6, which
depends on the skill type of the individual, and an idiosyncratic part, z;,, which is positively auto-
correlated and independent of ¥, ;. Hence, the production technology available for an entrepreneur
of type s is 2; 405 [ f (nf{t, nft, ki,t)}v, where v < 1 is the span-of-control parameter that determines

the degree of decreasing returns to scale (Lucas, 1978). The function f (ant, nft, k:i,t) is given by

R
Q=

f(nftonkkie) = [ (7 (AffRf) 4+ (1= 7)) 7 + (=) (nE)"]" (1)

where p determines the elasticity of substitution between high-skill labor and capital and « de-

termines the elasticity of substitution between the composite of capital and high-skill labor to
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low-skill labor. The parameter 7 determines the output share of capital, whereas 1 the output
share of low-skill labor. The value A captures the relative contribution of high-skill workers to
output, and therefore how skill biased is the production technology. Production entails no fixed
cost, however, when an individual transitions from being a worker to being an entrepreneur, the

individual pay a one-period cost of x units of the consumption good to create a new firm.

Borrowing Constraint

I assume that entrepreneurs need to rent capital and pay wages before revenues are realized.
This assumption captures the idea that entrepreneurs need some working capital to run their
businesses. To finance this working capital, an entrepreneur obtains an intra-period loan with
gross interest of (1+ ;) and total amount pjk;, +w/'nl, + wfnl, where p; is the price of capital
in terms of consumption, w? is the wage rate for high-skill workers, and w! is the wage rate for
low-skill workers. Several papers have documented the importance of borrowing constraints in the
decision to become an entrepreneur.'®> Consequently, I assume that maximum amount of the loan,
and hence the scale of the firm, is constrained by the wealth of the entrepreneur. In particular,

each entrepreneur faces a simple collateral constraint given by
k H, H L L
Pikis + wy niy +wyng < A,

with A > 1.14

Exogenous Aggregate Processes

The economy is subject to three exogenous aggregate trends: a process for the investment-
specific technological change that decreases the relative price of capital goods, p¥, an increase in
the supply of high-skill workers, H;, and a skill-biased improvement in technology that increases
the productivity of high-skill workers, A. T assume there is no aggregate uncertainty and the

time series of each of these processes are fully known by the households.

The Household Problem
At the beginning of each period t, each individual household is characterized by its fixed skill

type, s; € {H, L}, asset level, a;,, entrepreneurial ability, z;;, worker ability, v;, and previous-
period occupation, d;;—1 € {w, e}, where w identifies a worker and e an entrepreneur. To simplify
the notation, define the vector of idiosyncratic states by €+ = {s;, ais, zit, Yit, dit—1}, the distri-
bution of individuals of skill type s in period ¢ over idiosyncratic states by pf with y, = {uf’, uf},
and the vector of aggregate states by ©; = {pf, AR Ht}. Denote the value of an individual of

being a worker as V" (244, Oy, p1¢) and the value of being an entrepreneur as Vi (Qit, O, ). An

13See, for instance, Evans and Jovanovic (1989), Hurst and Lusardi (2004), Cagetti and De Nardi (2006),
Mondragon-Vélez (2009), Fairlie and Krashinsky (2012), among others.

14This type of borrowing constraint can arise from a limited enforcement problem, as in Jermann and Quadrini
(2012), Buera (2009), and Buera and Shin (2013). Appendix F compares my quantitative results to those obtained
by using a collateral constraint that only limits the amount of capital the entrepreneur can rent.
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individual then chooses whether to be a worker or an entrepreneur in period ¢ by solving

‘/i,t (Qi,ta @t> Nt) = d HGI?X } {‘/z,lg (Qi,ta @tv ,ut) ) ‘/i,et (Qi,ta ®t7 Nt)} ) (2)
it w,e
where the value of being a worker is given by (omitting the dependence of V; ;11 on next’s period

states)

l—0o

G
Vil Qi O ) = max ¢ 4 BXE [Viealzin v + (L—x)n D, GeEVial| o (3)
Cit Q4 t4+1 -
s'e{H,L}

subject to, ¢y + i1 < (L4174 (O, f1r)) aip + wi (O, pit) Vit

aip1 2> 0

and subject to the laws of motion of y;, and z;, the law of motion of the distribution of individuals
over idiosyncratic states, p; 11 = W (0, 11¢), and the evolution of the aggregate states, ©,,1. In the
problem of the worker described by Equation (3), the first expectation is taken over the conditional
distributions of z;;+1 and y;;+1 and over the next period’s distribution of idiosyncratic states,
whereas the second expectation is taken over the unconditional distributions of z; ;41 and y; 441
and over the next period’s distribution of idiosyncratic states. This is because, if an individual
dies, the offspring inherits the households’ assets and business—in the case the individual dies as
an entrepreneur—and draws a new labor productivity and entrepreneurial talent levels from the
corresponding unconditional productivity distribution.

The value of being an entrepreneur is given by

l—0o

G
Vi (i, O, i) = max 1 C— + B | XE [Vigst|2ia, i) + (1= x) 1 Z Co.s' B [Vi41] (4)

Cit 04 t+1 — 0
ne s'e{H,L}

subject to, ¢y + aips1 + Ly, 1 —w)k < (1410 (O, j1y)) @iy + i (2ig, aie)

ajpy1 =0

and subject to the laws of motion of y;; and z;;, the law of motion of the distribution of individuals
over idiosyncratic states, 1 = W (04, i1¢), and the law of motion of the aggregate states, ©;1.
Here, I(4,, ,—w) is an indicator function equal to 1 if the individual was a worker in period ¢ — 1
(i.e., diy—1 = w) so that the fixed cost of creating a firm, r, is paid only by those individuals
transitioning from being worker to being an entrepreneur.

The entrepreneur chooses high- and low-skill labor and capital to maximize profits, m; ; (zi+, ait),
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subject to the collateral constraint, that is

ax {Zz 105 f( Ny, m kz‘,t)V —pr(re+8) kig — (14 1) (WtH (O, pr) nflt +w; (O, ) ”ft)}

nzt’ 1tk

subject to,  p; k’zt+wt (O, 1) fﬁwf (O, i) nﬁt < Adig.

The solution to the household’s problem described by (2), (3), and (4) is characterized by a
talent threshold that depends on the idiosyncratic and the aggregate states of the economy,

274 (g, Oy, 1), so that any individual with z;; > 27, (4, ©y, 11;) chooses to be an entrepreneur.

The Non-Entrepreneurial Sector

In reality, a large fraction of firms are not managed by individuals weighing the costs and
benefits of running their own business or working in someone else’s company. Therefore, as in
Quadrini (2000) and Cagetti and De Nardi (2006), I model a non-entrepreneurial sector populated
by a large number of homogeneous firms that use the production technology defined by (1). Both
entrepreneurial and non-entrepreneurial sectors produce the same good, and in both sectors capital
depreciates at the rate 9. Hence, the problem of the representative firm in the non-entrepreneurial

sector is to choose high-skill labor, N low-skill labor, N and capital, K;, to maximize

7Tf = max {F (NtH,NtL,Kt) —pf (Tt (@ta”t) +5) Kt (@t,,ut) —wt (@fnﬂ’t NL}
NH N K;

subject to the non-negativity constraints of factor demands.

4.2 Equilibrium

Given an initial distribution py and an exogenous path of ©; = {pf, AR Ht} 1o the recursive

competitive equilibrium in this economy is given by:

i. A time path for prices, {w{{ CABRACNRACH ut)}oo and a sequence of distribu-

t=0"
tions over idiosyncratic states {1 (O, fie) }og »

ii. a sequence of policy functions {c;; (s, O, p1r) , Gigs1 (g, O, i) , diy (g, O, i) ooy - tal
ent thresholds {2} (Q, Oy, 11¢) },-, and factor demands
{ki,t (Qi,ta ®t) Mt) ) nzI:It (Qi,t) @t7 /’Lt) 7n11%t (Qi,ta @t7 :U’t) }toio ) with {‘/;,t (Qi,t7 @ta Mt)}toioa the asso-

ciated value functions,
iii. factor demands of the non-entrepreneurial sector, { Ky (64, ) , N/ (O, pue) , NE (O, 112) } -y -
such that
i. the policy functions, value functions, and factor demands solve the individual’s problem given

by (2), (3), and (4); the factor demands of the non-entrepreneurial sector solve (5),
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ii. labor markets for high- and low-skill workers clear,

/H(di,t=w)d:u1{{ = NtH (@tv :ut) + Z /TLZ (Qi,h @tv :ut) H(di,t=6)d:u§

seH,L

/H(di,ﬁw)dﬂf = NtL (O, p1e) + Z /nth (Qit, O, pte) Ligy y=e)dpsy

seH,L

iii. and the capital market clears,

Z /ai,t (Qi,t> O, ,Ut) duf = PfKt (@t, ,Ut) + Z / (Pfki,t (Qi,h O, Mt) +

s€H,L s€H,L

th (O, ) nth (4, O, 1) + th (O, ) nft (4, O, 1) >H(di,t=e)dﬂf-

A stationary competitive equilibrium is similarly defined but over a constant path of ©; and a
corresponding sequence of prices and distributions over idiosyncratic states. The solution to the
model requires an initial and a final steady state and the complete transition path of aggregate
states and factor prices, given an exogenous sequence of ©,. Appendix E describes in detail the

algorithm that I use to solve the model.

4.3 Parameterization

This section describes the quantitative specification of the model. To parameterize my model,
I take some parameters from the literature (e.g., the risk aversion or the depreciation rate), calcu-
late others directly from the data (e.g., the parameters governing the stochastic process of labor
income), and choose other parameters such that the stationary equilibrium of the model matches
several features of the US economy in 1985. In this section, I also describe how I pin down the
three exogenous time series that I will consider in my quantitative exercise: the relative price of
capital, the share of high-skill workers, and the relative productivity of high-skill workers. To
highlight the effects of the change in wages on entrepreneurs, I assume that this is a small open

economy and the interest rate is constant, r, = r.'°

Frequency, Preferences, and Discounting

I set the time period to a year. I take a standard value of 2.0 for the coefficient of risk aversion.
In the baseline case, I set n = 1 so parents are perfectly altruistic. The interest rate is fixed to
3.0% and set 3 equal to 0.88 to obtain a debt-to-GDP ratio of 3.6

15In Appendix F, I show how my quantitative results change when I allow the interest rate to be determined in
equilibrium.

16T choose the value of 3 equal to 0.88 to be consistent with my calibration in the general equilibrium case. See
Appendix F for the solution to the general equilibrium case of the model.
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Demographics

I set the value of x equal to 0.025 so that the average working life of an individual is 40
years. In the baseline case, I assume that when an individual dies, the offspring inherits the
individual’s fixed skill type, H or L, with probability one, so (5, = (; = 1 and draws new levels of
the idiosyncratic labor productivity, y;;, and entrepreneurial talent, z;;, from the corresponding

unconditional distributions.

Production Technology and Capital Depreciation

Following Krusell et al. (2000), I assume that capital is complementary to high-skill labor but
a substitute for low-skill labor. Hence, I set p equal to -0.495 and « equal to 0.401. The value of
v in the technology of the entrepreneur is equal to 0.88, as in Cagetti and De Nardi (2006), and

the annual depreciation rate of capital, ¢, is equal to 0.06.

Labor Income Shocks

I assume that y;, follows a standard first-order autoregressive process in logs with an autocorre-
lation p, and a variance of the innovations given by 05. The values for p, and o, are estimated from
the PSID using a sample of workers for the period 1970 to 1996.'7 In the model, all households
are subject to the same stochastic shocks to wages, independent of their skill type s. Therefore, I
select a pooled sample of heads of household with positive labor income that are neither business

owners nor self-employed in periods ¢t and ¢ — 1. Then, I estimate the following equation
log Wiy = Bo + pwlog Wis—1 + &is,

where log W ; is the residual real log labor earnings of the head of the household in period ¢ after
controlling for life-cycle effects and other observable characteristics and & ; is a residual.'®® The
estimated autocorrelation of log labor earnings, p,, is 0.73, and the standard deviation of v;, is
0.53. Using these values for p, and o, I discretize the continuous process using Tauchen’s method
(Tauchen, 1986). Panel A of Table I summarizes the parameters obtained from the literature and

the parameters calculated from the data.

Exogenous Aggregate Processes

Here I discuss how I choose the time series of the relative price of capital goods, p¥, the supply
of high-skill labor, H;, and the productivity of high-skill workers, AZ  all of which are considered
exogenous to the model. The first two time series have direct empirical counterparts, whereas the

third needs to be pinned down using additional model conditions.

17 After 1997, the PSID becomes biannual and it is not possible to calculate the one-year changes.

18Specifically, log W; ¢ is the residual obtained from an OLS panel regression of the real labor income of the head
of the household (which is the sum of wages and salaries, bonuses, tips, and commissions, excluding the labor part
of businesses income and income from farming) on a set of observable characteristics, including a cubic in age, a
set of dummies for gender, race, and two education groups, and a full set of year fixed effects. The sample selection
and additional estimation results are described in Appendix B.1.
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For the time series of pf, I use the quality-adjusted relative price of capital goods calculated
by DiCecio (2009) which shows a 55% decline in the relative price of capital between 1985 and
2015.1 In my simulation, I assume that from 2015 on, pf remains fixed at its 2015 level for the
rest of the simulation. This is an extreme case, but, as [ show in Appendix F, my results do not
change substantially if, for instance, one assumes a constant growth rate for the price of capital
after 2015.

I equate the share of high skill workers in the model, Hy, to the fraction of individuals with a
college degree or more calculated from a sample of heads of household between 22 and 60 years old
drawn from the Current Population Survey (CPS). The share of college graduates in this sample
increased from 26% in 1985 to 39% in 2015. As with the price of capital, I assume that the share
of high-skill workers remains constant after 2015.

Finally, I choose the time series of AF such that the increase in the skill premium implied by
the model, measured as the log difference between the wage of high-skill workers and the wage of
low-skill workers, matches the increase in the college premium observed over the last 30 years in
the United States. I measure the college premium as the log difference in the real annual labor
income of college graduates and the real annual labor income of high school graduates on a sample
of workers from the CPS. Using this sample, I find that the college premium increased 21 log points
from 1985 to 2015.%°

Notice, however, that the model does not imply a direct mapping between the college premium
and the evolution of AX. In particular, since high-skill workers are more complementary to capital
than low-skill workers (recall that « > p in the production function), the decline in pf and the rise
in H; will affect the skill premium in opposite directions. Hence, to pin down the trajectory of A
I take a simple approach. First, I fix the value of AX in the initial stationary economy to be equal
to 1 and choose the value of Af in the final stationary equilibrium so that my model matches a
skill premium of 60% conditional on the values of pf and H; in 2015. Then, the sequence {AtH };‘le
grows linearly between these two fixed points for 30 years. As I do with the other two aggregate
exogenous processes, | assume that the value of A remains constant after 2015. Appendix Figure

A.2 shows the time series of the relative price of capital goods, the share of college graduates, and

9DiCecio (2009) extrapolates the quality-adjusted price time series of Gordon (2007) to 2010 using the same
techniques of Cummins and Violante (2002). I take the updated time series up to 2015 from the Federal Reserve
Bank of St. Louis Economic Database (FRED). Alternatively, one could use the measure of the price of capital
goods calculated by the Bureau of Economic Analysis (BEA). Using this measure, the relative price of capital
declined by 50% between 1985 and 2015. See Appendix B.3 for additional details and a comparison of the relative
price of investment calculated by DiCecio (2009), the time series using the BEA’s data, and an additional measure
that only considers equipment and software.

20 Appendix B.2 provides additional details on the construction of the skill premium. Alternatively, one could
use the PSID sample to calculate the increase in the supply of college graduates and the college premium. In that
case, the share of college graduates among males increased from 34% to 39% from 1985 to 2014, whereas the college
premium increased from 39 to 61 log points over the same period. Using these time series to parameterize my model
would strengthen my results as they imply a lower increase in the share of college graduates and the same increase
in the college premium.
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TABLE I — PARAMETERIZATION OF BENCHMARK MODEL

Panel A: Fixed Parameters Panel B: Parameters Chosen in Equilibrium
Parameter Value Parameter Value
Risk Aversion o 2.0 - Capital Share T 0.48
Prob. Dying 1—x 25% 40 yrs work Labor Share P 0.50
Perfect Altruism n 1 Altruism Borrowing Limit A 2.5
Depreciation 1) 0.06 - Entry Cost K 0.10
Capital-High Skill ES p -0.495 KORV Productivity L, 0r 0.96
Capital-Low Skill ES « 0.401 KORV Autocorrelation of z;;  p. 0.82
Span-of-Control ~ 0.88 CD Standard Dev. of v; ; o, 0.22
Autocorrelation of y; ; Py 0.75 PSID

Standard Dev. of €; ¢ oy 0.53 PSID

Panel C: Model Fit

Data Model Source

Log-Skill Premium 0.39 0.39 CPS
Labor share 0.63 0.63 BLS
Debt to GDP 0.88 0.90 FF

Entrepreneurs (%) 7.80 7.87 PSID
H; Entrepreneurs (%) 420  4.15 PSID
Transition Rate (%) 2.40 3.10 PSID
New Entrepreneurs (%)  23.1 35.0 PSID

Note: Panel A of Table I reports the set of fixed parameters used in the baseline model. KORV refers to Krusell et al. (2000) and CD
refers to Cagetti and De Nardi (2006). Panel B of Table I reports the set of parameters chosen to match the moments displayed in
Panel C. Debt to GDP is obtained from the flow of funds (FF).

the college premium in the data that I use to discipline the aggregate processes in my model.

Parameters Determined Jointly in Equilibrium

The rest of the parameters of the model are chose so that the equilibrium of the model matches
salient features of the US economy in 1985. These parameters are the factor shares in the pro-
duction function, 7 and %, the borrowing limit, A, the entry cost, x, and the parameters of en-
trepreneurial ability, 6, and z; ;. I normalize 0y to 1, and assume that log z; ;11 = p,log z; 1 +0.v; 111
where v; ;41 has a standard normal distribution. This leaves seven parameters to be determined
jointly with the equilibrium of the model.

I use these seven parameters to match the same number of moments generated by my model
in the first steady state, which I assume is the year 1985 in the data. I select this particular year
because it is the first for which I have information about each of the moments that I seek to match.
I normalize the relative price of capital goods, p¥, and the productivity of high-skill workers, AX
to 1 in 1985, and I set the share of high-skill workers, H;, to 0.26, which is the fraction of heads
of household with a college degree in the CPS sample in 1985. Conditional on these three fixed

values, I choose the rest of the parameters to match:

i. a skill premium of 39%, which is the value of the college premium in 1985,
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ii. a labor share of output of 63%, which is the average labor share of non-farm business sector
output between 1980 and 1985 calculated by the Bureau of Labor Statistics,

iii. a ratio of liabilities plus equity in the non-financial sector to non-financial private sector
output of 0.88,2

iv. a population share of entrepreneurs of 7.8%, which is the fraction of entrepreneurs calculated
from the PSID in 1985,

v. a population share of high-skill entrepreneurs of 4.2%, which is the fraction of entrepreneurs

with a college degree or more calculated from the PSID in 1985,

vi. a share of households transitioning from being wage workers to being entrepreneurs of 2.4%,
which is the fraction of wage workers transitioning to entrepreneurship calculated from the
PSID for 1985,

vii. and a share of new entrepreneurs of 23%, which is the fraction of households in the PSID

that switched to entrepreneurship in 1985 over the total number of entrepreneurs in 1985.

Panel B of Table I reports the parameters chosen jointly with the equilibrium of the model, and
Panel C of Table I shows the data targets and the model-generated moments. The model closely
matches the population share of entrepreneurs, the population share of entrepreneurs that are high
skill, and the skill premium, all of which are key for my quantitative exercise. However, the share
of new entrepreneurs and the transition rate of workers into entrepreneurship implied by the model
are higher than the corresponding values calculated from the data.

The model also generates substantial wealth inequality, although the parameterization did not
target any particular moment of the wealth distribution. As reported by Bricker, Henriques,
Krimmel and Sabelhaus (2016), the Gini coefficient on wealth in 1989 was 0.84, whereas the Gini
coefficient implied by the model for the same year is 0.83. Similarly, the share of wealth accrued
by the top 1% of the population was 32% in 1989; in the model, the top 1% accrued 34% of the
wealth in the same year.?? Similarly, the model generates a realistic distribution of employment
across entrepreneurs, both in the aggregate and within skill groups (see Figure A.3 in Appendix

C.1), with the vast majority of entrepreneurs managing firms of 50 employees or less.

2IThe ratio of liabilities plus equity of the non-financial sector is the sum of the total liabilities of the non-
financial non-corporate sector as reported by FRED (time series NNBTILQO027S) plus total liabilities plus equity of
the non financial corporate sector (time series NCBLEYQ027S) divided by the total nominal output of the private
non financial sector as reported by the BEA. See Appendix B.3 for additional details.

22The moments reported by Bricker et al. (2016) start in 1989. Hence, the model moments are taken from the
fourth year of the transition generated by the model, which corresponds to 1989. For 1985, the model generates a
Gini coefficient of 0.84 and a share of wealth of 33.2% for the top 1% of the distribution.
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FIGURE 6 — EVOLUTION OF THE SHARE OF ENTREPRENEURS IN MODEL AND DATA

(A) All Households

% Households
()] ~

€]

4 | —Data
o Model ‘

1985 1990 1995 2000 2005 2010 2015

(B) High-Skill Households (¢) Low-Skill Households

18 w 18 ‘
0 —Data * —Data
o1 @Model S 16y @ Model |
% 14} . £ 14/ 1
: ;
o012 o12¢ ]
T I
=10+ =10t ]
i 8 z 8 1
)
T 6f S 6L 1
z 7 - 4%
X ol | =S ol )

1985 1990 1995 2000 2005 2010 201% 1985 1990 1995 2000 2005 2010 201t

Note: Panel A Figure 6 shows the evolution of the share of entrepreneurs as calculated from the PSID data (blue solid line) and the
share of entrepreneurs implied by the model (black line with circles). Panels B and C show the same statistics within skill groups.
High-skill households in the data are those with a college degree or more; low-skill households are those with a high school degree or
less.

5 Results

5.1 Decline in the Share of Entrepreneurs

I now turn to the main quantitative results of my model. The economy is assumed to be at
a stationary equilibrium in 1985. Then, in 1985, individuals learn about the future path of the
three aggregate time series (the price of capital goods, pf, the share of skilled workers, H;, and the
relative productivity of high-skill workers, Af) and have perfect foresight about these variables
thereafter. Given these aggregates trends and the initial steady state, the model endogenously
determines the evolution of the share of entrepreneurs along the transition path.?

Panel A of Figure 6 shows the evolution of the fraction of entrepreneurs in the data (solid

231 choose 1985 as my starting point because of data availability. However, as I show in Appendix F, my main
quantitative results do not change substantially if I assume that the economy was at steady state in 1970.
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FIGURE 7 — TRANSITION RATE OF WORKERS TO ENTREPRENEURSHIP
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Note: Figure 7 shows the evolution of the transition rate into entrepreneurship as calculated from the PSID data (blue solid line)
and the transition rate implied by the model (black line with circles). To accommodate the biannual waves of the PSID after 1997, I
calculate the transition rate as the share of households that were not entrepreneurs in period ¢ but transitioned to entrepreneurship in

period t + 2.

line) and in the model (line with circles). The performance of the model in accounting for the
decline in the population share of entrepreneurs is surprisingly good. In the model, the fraction of
entrepreneurs drops 3.8 percentage points between 1985 and 2014, accounting for almost all of the
3.9 percentage points decline observed in the data. The model is also consistent with the decline
in the share of entrepreneurs among high- and low-skill household, as shown in panels B and C
of Figure 6. In the model, the decline in the population share of high-skill entrepreneurs is faster
than the decline observed in the data, especially between 1985 to 1995 (panel B of Figure 6). In
contrast, the model closely matches the evolution of the population share of low-skill entrepreneurs
(panel C).

The model is also consistent with the decline in the entry rate into entrepreneurship observed
in the US economy over the last 30 years. To see this, Figure 7 displays the share of workers
that transition into entrepreneurship in the data (solid line) and in the model (line with circles).

Although the model implies a higher share of the population of workers starting a new firm, it
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FIGURE 8 — WAGES AND SKILL PREMIUM
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Note: Panel A Figure 8 shows the evolution of the (log) wages implied by the model. Panel B shows the skill premium in the data and
in the model. The college premium in the data is calculated from the CPS as described in Section 4.3.

is reassuring to see that the it delivers a declining trend in the entry rate of entrepreneurs in
population (panel A) and within skill groups (panels B and C) much like the trend observed in
the data.

In the model, individuals decide in each period whether to run a firm or work for a wage,
after comparing the utility value of each of these options. Intuitively, an increase in wages will
reduce the incentives to start a firm, more so for those individuals for whom the value of being
a worker grows faster. Since both the decrease in the price of capital goods and the increase in
the productivity of high-skill workers, increase the marginal productivity of labor the productivity
threshold that makes individuals indifferent between working for someone else or running a firm
also increases, reducing the share of entrepreneurs in the economy. Panel A of Figure 8 shows
the log level of wages of high- and low-skill workers generated by the model. Both are increasing,
reducing the share of high- and low-skill entrepreneurs. However, since the wages of high-skill
workers rise faster, generating the increase in the skill premium displayed in Panel B of Figure 8§,
the share of entrepreneurs declines more within the group of high-skill workers.

Taken together, the results of my model indicate that the same technological forces that have
been found important in accounting for the increase in the differences in labor earnings between
high- and low-skill workers observed in the United States since the mid-1980s can also account for
the decline in the share of entrepreneurs and in the formation of new businesses observed over the

same period.

5.2 Decomposing the Decline in Entrepreneurship

What is the relative contribution of each of the exogenous trends to the decline in the share
of entrepreneurs? To answer this question, I study the evolution of the fraction of entrepreneurs

by including the effect of each of the aggregate trends one by one, starting with the skill-biased
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technical change, A. In this case, I consider the same values of A used in my baseline exercise,
but I fix the values of pf and H; to their 1985 levels (the initial stationary equilibrium). The
evolution of the population share of entrepreneurs is shown in panel A of Figure 9. The black
line with circles shows the population share of entrepreneurs implied by the model in the baseline
case, whereas the red line with x symbols shows the population share of entrepreneurs for the
case in which only AX moves. This exercise can be thought of as measuring the direct effect of
the skill-biased technological change on the population share of entrepreneurs. In this case, the
proportion of entrepreneurs drops by 2.1 percentage points between 1985 and 2015, or 55% of the
overall decline implied by the model (and 53% of the decline in the data).

The discrepancy between my baseline results and this case is explained by the differences in
the response of high- and low-skill households. Panel B of Figure 9 shows that an increase in A
reduces the share of high-skill entrepreneurs slightly more than in the baseline case (compare the
black line with circles and the red line with x symbols). This is because an increase in AZ, coupled
with the relative scarcity of high-skill workers in the economy, causes the wage for this group to
increase more than in the baseline case, decreasing the incentives for high-skill workers to become
entrepreneurs. In contrast, although low-skill workers are relatively less able as entrepreneurs
(recall that 0y > 61), they experience an increase in their profits as the high-skill workers that
they hire become increasingly more productive. Moreover, the relative abundance of low-skill
workers (H, is fixed at its 1985 level) implies that the wage of this group does not increase as much
compared with my baseline results. Consequently, the share of low-skill entrepreneurs increases,
as the Panel C of Figure 9 shows.

Next, I consider the evolution of the share of entrepreneurs implied by my model when both
AR and H, change over time. In this case, the share of entrepreneurs in the population declines
even further, as shown by the solid line in panel A of Figure 9. This is because an increase in
the relative supply of high-skill workers has two opposite effects that, ultimately, decrease the
share of low-skill entrepreneurs more than it increase the share of high-skill entrepreneurs. First,
it depresses the wage of high-skill workers, increasing the incentives of individuals in this group to
become entrepreneurs. Moreover, since high-skill individuals are more productive than low-skill
individuals as entrepreneurs, the total effect is an increase in the share of high-skill entrepreneurs
in the economy, as shown by the solid line in panel B of Figure 9. Second, the surge in the
demand for labor (due to the increase in AX) and the decreasing share of low-skill workers push
the wages of low-skill workers up, decreasing the incentives for low-skill households to become
entrepreneurs. In fact, the decline in the share of low-skill entrepreneurs in this case is almost
the same as in the baseline results (compare the solid line with the line with circles in panel C
of Figure 9). Then, because low-skill workers represent the largest share of the population, the
overall proportion of entrepreneurs declines. The increase in the productivity of high-skill workers,

AR and the increase in the supply of high-skill labor, H;, together account for 75% of the decline
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FIGURE 9 — MODEL DECOMPOSITION OF THE DECLINE IN THE SHARE OF ENTREPRENEURS
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Note: Figure 9 shows the time series of the population share of entrepreneurs implied by the model. The black line with circles shows
the share for the baseline case, the red line with x symbols shows the results in the case that only A{J changes over time, and the blue

line shows the results in the case that AtH and H: change over time.

in the share of entrepreneurship implied by the model.

Finally, adding in the decline in the relative price of capital, p¥, accounts for the difference
between the solid line to the line with circles (the baseline case) in Panel A of Figure 9. Because
of the complementarity between capital and high-skill workers, a decrease in the price of capital
goods increases the demand for high-skill workers, increasing their wage and reducing the incentive
to become entrepreneurs. This further reduces the share of high-skill individuals that decide to
become an entrepreneur while keeping the share of low-skill entrepreneurs in the economy almost
unchanged.?

Similarly to the results on the population share of entrepreneurs, the skill-biased technological

change explains about half of the overall decline in the entry and exit rates from entrepreneurship

24Varying the order of the shocks in this decomposition does not alter the proportion explained by each of the
exogenous trends that I consider. For instance, Appendix Figure A.4 shows a decomposition in which I first let AX
vary over time, then pf, and finally, H;. In such a case, the first two exogenous processes explain three-quarters of
the total decline in the share of entrepreneurs implied by the model.
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generated by the model (Appendix Figures A.5 and A.6, respectively).

5.3 Robustness

I now briefly discuss the robustness of my results to changes in five critical assumptions made
in my quantitative exercise. Further details of each of these exercises can be found in Appendix
F. First, I consider a case in which households do not have perfect foresight about the evolution of
the aggregate time series, but they are perfectly myopic in that they are surprised in every period
by the change in the aggregate conditions. Relative to my baseline case, I find almost no change in
terms of the decline in the share in entrepreneurs implied by the model (Panel A of Figure A.25).

Second, in my baseline results I have considered that the aggregate trends remain fixed after
2015. This is an extreme assumption which impacts individuals’ decisions since they have perfect
foresight of all aggregate variables. To evaluate the important of this assumption, I consider an
alternative case in which the price of capital, pF, keeps decreasing and the share of high-skill
workers, H;, keeps increasing at a constant rate until 2050. The results are shown in Panel B of
Figure A.25. Again, I find almost no change in the implied evolution of the share of entrepreneurs
over the 1985-t0-2015 period. My results suggest that the population share of entrepreneurs would
stabilize at around 4% of the households in the economy.

Third, I study a case in which the interest rate is solved in general equilibrium along with the
wages for high- and low-skill workers. The results are show in Panel C of Figure A.25. Using
the same parameter values as in my baseline case, the model implies a decrease in the share of
entrepreneurs that is half of the decline observed in the data. The difference between these results
and my baseline case stems from the evolution of the equilibrium interest rate that tends to increase
along the transition path.

Fourth, the empirical evidence shows that the relative price of capital has been declining since
the 1970s (Krusell et al., 2000). Hence, to study the predictions of my model before 1985, I consider
a case in which the economy is at its stationary equilibrium in 1970. As in the baseline case, I take
the values of pf and H, from the data, but I calibrate the value of A7 to match the skill premium
observed in 1970. My results—show in Panel D of Figure A.25—indicate a small increase in the
share of entrepreneurs during the 1970s and then a rapid decline starting in the early 1980s, which
coincides with the rapid increase in the skill premium. Although the empirical evidence presented
in Section 2 begins in 1985, the increase in the share of entrepreneurs during the 1970s and the
posterior decline is consistent with with the evolution of the share of self-employed in the CPS, as
shown in Appendix Figure A.12.

Finally, I compare my baseline results with two alternative potential explanations for the decline
in the share of entrepreneurs: an increase in the cost of firm creation, x, and a tightening of the
borrowing constraint, A. I find that changes of neither of these parameters is likely to account

for the decline in entrepreneurship in the population and within skill groups. For instance, I find
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that if the cost of creating a firm, x, would have increased by a factor of 7 over the last 30 years,
the share of entrepreneurs in the economy would have remained almost constant (Figure A.21).
Similarly, I find that a tightening of the borrowing—modeled by reducing the value of A by a third
of is value in the initial steady state—has almost no effect in the aggregate share of entrepreneurs
(Figure A.22).

6 Subsidizing Firm Creation

Several researchers and policymakers have considered the decline in firm creation and overall
dynamism as a negative development in the US economy (see, for instance, Davis and Haltiwanger
(2014) and Yellen (2016)). In my model, however, the decline in firm creation is the efficient
equilibrium response to technological improvements, conditional, of course, on taking the borrowing
constraint as exogenous. That is not to say, however, that there is no room for policy intervention
since the entrepreneurs in my model face a borrowing constraint that prevents entrepreneur with
little wealth from reaching their optimal scale. Hence, in this section, I study the aggregate
response of the economy to a subsidy aimed at increasing the rate of entry of new entrepreneurs
to its 1985 level, conditional on the parameter values in 2015.%°

In particular, consider a policy reform that relaxes the borrowing constraint of the entrepreneurs.
I assume that the government gives a subsidy of ; to finance the cost of inputs to every entrepreneur

in the economy. Hence, entrepreneurs face a collateral constraint given by
(1 =) (prkie + wi" (O, 1) nflt 4wl (O, 1) nft) < Ay

Although this subsidy affects every entrepreneur, it has a larger impact on small and new en-
trepreneurs, who typically have less wealth than established entrepreneurs who are managing
large firms. I assume that the government collects revenues using a linear tax on workers’ and

entrepreneurs’ income denoted by 7,. Then, the government budget constraint is given by

Z / To (Lasmw)Yisw; + Lg s —eyTin (G, 2i)) 15 =
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The definition of the recursive competitive equilibrium for this case is similar to the definition in
Section 4.2, with the additional condition that the government must balance the budget in every
period.

Using this simple policy, I consider the following experiment. I start as if the economy is in a

25This policy intervention is akin to the subsidized loan programs implemented, by the Small Business Admin-
istration in the United States, that allows small business to obtain loans at a lower cost.
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TABLE II — STEADY-STATE COMPARISON OF A SUBSIDY TO FIrRM COSTS

(1) 2 6 @ ()
Baseline 1985-level Optimal Subsidy
Level A Level A

Tax (% of GDP) - 3.16 2.58
Entry Rate (%) 155  2.40 235  0.80
Aggregate Output 1.50 1.56  4.0% 1.56 4.0%
Total Factor Productivity 0.87 095 92% 0.94 8.0%
Entrepreneurs All (%) 3.68 6.10 242 5.85 2.17
High Skill (%) 241 3.96 1556 3.77 1.36
Low Skill (%) 126 214 088 208  1.08
High-Skill Entrepreneurs (%) 6.34 10.30 9.80
Low-Skill Entrepreneurs (%) 2.03 3.48 3.38

Note: Table II compares the macroeconomic aggregates of different stationary economies. Column (1) shows the results for the baseline
stationary economy if the parameters were as in 2015 and remain constant for the infinite future. Column (2) uses the same set of
parameters but introduces a subsidy to finance the production costs of the entrepreneurs financed with linear tax for all individuals in
the economy. The subsidy level is ¢4 = 6.5% of the total cost of production. Column (4) shows the same statistics under the assumption
that the government implements the subsidy that maximizes the average welfare of the stationary economy given the parameter values
in 2015. The value of the subsidy is ¢ = 5.73%.

stationary equilibrium conditional on the parameter values of 2015, and I compare this economy
to a new stationary economy in which the subsidy is such that the entry rate of new entrepreneurs
is equal to 2.4%, which is the transition rate from workers into entrepreneurship observed in 1985.
Columns (1) and (2) of Table II compare aggregate output, total factor productivity (TFP), the
tax burden as a percentage of output, and other aggregates at the stationary equilibrium of both
economies.?® To match an entry rate of entrepreneurs to that in 1985, the government imposes a
tax that generates revenues equivalent to 3.16% of aggregate output. The increase in the entry
rate induces a rise in the fraction of entrepreneurs in the population of 2.42 percentage points
and an increase in aggregate output of 4.0%. TFP increases 9.2% in the new steady state. This
happens for two reasons. First, on the extensive margin, some production factors are reallocated
from the non-entrepreneurial sector to the new entrepreneurs that are, on average, more productive
than the firms in the non-entrepreneurial sector. Second, on the intensive margin, already existing
entrepreneurs run firms closer to their optimal, unrestricted scale.

The subsidy also generates higher welfare, measured in consumption equivalents. In particular,
the average consumption equivalent required to make individuals indifferent between the baseline
steady state and the steady state with a subsidy to firms is 0.04; that is, individuals are willing
to give up some consumption to live in an economy where the subsidy is in place.?” The welfare

gains, however, are not distributed equally across the population. High-skill individuals experience

26TFP is defined as Y (K0'33L0'67)_1. Here, Y is aggregate output, K is the sum of the capital utilized by all
the entrepreneurs and the non-entrepreneurial sector, and L is the size of the labor force, which is normalized to 1.

2"The average consumption equivalent is the equally weighted average of the value A (f2) that solves
(1+ X, ()77 Vi () = V.t () where Vi (Q) is the value of an individual in the original stationary equilib-
rium without subsidies and f/” () is the value at the new stationary equilibrium, both conditional on the same
idiosyncratic states, €.
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FIGURE 10 — ENTREPRENEURS AND TRANSITION FOR DIFFERENT SUBSIDIES
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Note: Panel A of Figure 10 shows the time series of the share of entrepreneurs in the data (solid line) and the model-implied time series
for three different levels of input subsidies (the baseline case consider has a subsidy equal to 0). Panel B shows the transition rates into
entrepreneurship.

a larger increase in welfare because they are able to run larger firms. Low-skill workers also enjoy
an increase in welfare as their wages go up because of the increase in labor demand. Low-skill
entrepreneurs experience the lowest increase in welfare because, although they receive a subsidy
that relaxes their borrowing constraint, the tax is large and pushes down their consumption, and
hence welfare, although not enough to reduce it below the level of the unsubsidized economy. In
fact, the subsidy is much more effective in inducing high-skill workers to become entrepreneurs than
it is for low-skill workers. The fraction of high-skill individuals that are entrepreneurs increases
1.56 percentage points, from 2.41% to 3.96%, whereas the fraction of low-skill entrepreneurs rises
0.88 percentage points, from 1.26% to 2.14%.

Alternatively, the government could impose a tax that maximizes the welfare of the economy.
If the government considers an equally weighted average of utility across the individuals in the
economy, the maximum level of utility is reached with a tax of 2.58% of GDP, as column (4) in
Table IT shows. Output, productivity, and the share of entrepreneurs also increase in this case. I
conclude that a policy that aims to subsidize firms through a credit line that relaxes the borrowing
constraint with the goal of increasing the entry rate of entrepreneurs to its level in 1985 would
generate substantial benefits to the economy.

What would the evolution of the share of entrepreneurs have looked like if the subsidy had
been implemented in 19857 Figure 10 shows the time series of the share of entrepreneurs both in
the data, for my baseline results, and for different levels of the subsidy. As in the steady-state
comparison, a positive subsidy generates an increase in the share of entrepreneurs in each year of
the transition; however, it does not change the slope of the time series. In other words, although
a fized subsidy is effective in generating a larger share of entrepreneurs, it is unable to undo the
impacts of the technological changes affecting the economy that have led to an equilibrium decline

in the share of entrepreneurs and the entry rate to entrepreneurship.
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7 Conclusion

In this paper, I have documented a decline in the share of entrepreneurs among US households
and argued that the same technological forces that have given rise to the increase in returns to
high-skill workers are, in part, responsible for the decline in the share of entrepreneurs and the
formation of new business observed in the United States over the last three decades.

In the first part of the paper, I provide new evidence on the fall in the share of households
participating in entrepreneurial activities and on the share of households transitioning into en-
trepreneurship. I also show that the decline in the proportion of entrepreneurs has been concen-
trated among individuals with high levels of educational attainment. Additional empirical evidence
suggests that the skill level of new entrepreneurs has increased over time, which is consistent with
an increase in the selection of individuals with higher managerial abilities.

Building on this evidence, I study an entrepreneurial choice model where the decrease in the
share of entrepreneurs is the equilibrium outcome of the interplay of three exogenous trends—namely,
the decrease in the price of capital goods, the increase in the supply of skilled labor, and the increase
in the productivity of high-skill workers—and their joint impact on wages and entrepreneurial prof-
its. In my baseline exercise, the model generates a decline of 3.8 percentage points in the share
of entrepreneurs, which is almost all of the decline of 3.9 percentage points experienced in the
United States over the last 30 years. Hence, viewed through the lens of my model, the decline in
entrepreneurship, firm creation, and overall “dynamism” of the US economy should not be cause

for concern as it is the equilibrium response to aggregate technological forces.
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A Appendix Figures

TABLE A.1 - SAMPLE CHARACTERISTICS

Wage Bus. Active Self-Emp. Entrepreneurs
Workers Owners Bus. Owners Bus. Owners
Obs. per year 2,922 609 526 372 203
Fam. Income (M) 69.2 123.3 124.4 134.8 161.2
Age (mean) 39.8 43.1 43.2 44.0 44.3
Males (%) 70.7 89.7 90.0 91.7 92.9
Drop Outs (%) 7.4 2.8 2.8 2.8 1.4
High School (%) 31.1 24.3 25.0 25.9 18.3
Some College (%) 26.4 25.4 25.9 25.5 224
College and More (%) 35.2 47.5 46.4 45.8 57.9
White (%) 87.2 95.5 95.6 96.0 96.3
10th Pct. Wealth (M) -7.8 5.5 6.2 15.2 39.2
50th Pct. Wealth (M) 39.0 267.0 278.9 358.9 493.0
90th Pct. Wealth (M)  414.2 1,605.0 1,729.2 2,068.5 2,601.3
95th Pct. Wealth (M)  684.9 2,750.0 2,959.4 3,497.8 4,326.6

Note: Table A.1 reports statics of a sample of heads of households between 22 and 60 years old. See Appendix B.1 for additional details
on the sample selection. Each statistic is the sample average across all the survey waves between 1985 and 2015. Business owners
are individuals that declare owning a business. Active business are individuals that own a business and declare have worked in the
business in a given year. Self-employed business owners are active business owners that are self-employed. Entrepreneurs are the subset
of individuals in the previous group that declare to have a managerial or professional occupation. All monetary values are deflated by
the PCE index and expressed in 2012 US dollars. Household wealth is defined as the sum of savings and checking accounts, bonds,
stocks, IRA, housing equity, other real state, and vehicles, minus total debt including mortgages. All statistics, with the exception of
the number of observation, were calculated using sample weights.



FIGURE A.1 - SHARE OF ENTREPRENEURS AND COUNTERFACTUAL EXERCISES
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Note: Figure A.1 shows a simple accounting decomposition of the share of entrepreneurs under two alternative scenarios. The first keeps
the share of entrepreneurs within the college graduates as its value in 1985 (line with circles). The second keeps the share of college
graduates constant (line with triangles). This decomposition is calculated as follows. Denote the aggregate share of entrepreneurs by
et, the share of entrepreneurs within college graduates as etc and high school graduates as etH. Then, if the population share of college
graduates is C¢/T} and high school graduates is Hy/Tt, where T is the total population, we can write e; as

C¢ Hy CgC, HfH G Hy
— 4+ = —— 4+ — = —e —e;
Tt Tt Tt Ct Tt Ht Tt Tt

Using this expression one can obtain a simple “counterfactual” decline in the share of entrepreneurs.

ev=ef +eil = P+

FIGURE A.2 - AGGREGATE PROCESSES
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Note: Figure A.2 displays the time series of the relative price of capital goods (left panel), the share of college graduates in the population
(center panel), and the college premium (right panel). The relative price of capital goods (calculated by DiCecio (2009)) is normalized
to 1 in 1985. The supply of college graduates is calculated over a sample of heads of household drawn from the CPS. The supply of
college graduates in each year is the share of heads of household between ages 22 and 60 that have a college degree. The college premium
is calculated as the difference between the average of the log of real wages of heads of household with a college degree or more and the
average of the log of the real wages of heads of household that have a high school degree over a sample of wage workers. See Appendix
B.2 for additional details on the calculation of the supply of college graduates and the college premium.



FIGURE A.3 - EMPLOYMENT SIZE DISTRIBUTION FOR ENTREPRENEURS
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Note: The Figure A.3 shows the share of employment accounted for by entrepreneurs managing firms of different sizes. Model results

are obtained from the 30th year of the simulate path. High skill workers in the data are those with a college degree or more; Low-skill
are those workers with a high school degree or dropouts. Appendix C.1 discussed the SCF sample and moment calculations.



FIGURE A.4 — ALTERNATIVE DECOMPOSITION OF DECLINE IN ENTREPRENEURSHIP
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Note: Figure A.4 shows the time series of the transition rate out from entrepreneurship implied by the model. The black line with
circles shows the results in the baseline case, the red line with x symbols shows the results in the case that only A{{ changes over time,

and the blue line shows the results in the case that A{{ and H; change over time.

FIGURE A.5 - DECOMPOSITION OF THE TRANSITION RATE
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Note: Figure A.5 shows the time series of the transition rate out from entrepreneurship implied by the model. The black line with
circles shows the results in the baseline case, the red line with x symbols shows the results in the case that only A{{ changes over time,

and the blue line shows the results in the case that A{{ and H; change over time.

FIGURE A.6 — DECOMPOSITION OF THE EXIT RATE
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Note: Figure A.6 shows the time series of the transition rate out from entrepreneurship implied by the model. The black line with
circles shows the results in the baseline case, the red line with x symbols shows the results in the case that only AtH changes over time,

and the blue line shows the results in the case that A{{ and H: change over time.



B Data Appendix

B.1 The PSID Sample

Sample Selection and Definitions of Entrepreneurship

The PSID sample used for studying the time series of the share of entrepreneurs was constructed
as follows. From the raw data (accessed through https://psidonline.isr.umich.edu/), I extract a sample
of heads of household from the SRC sample (I do not consider information of the SEO, Immigrants, or
Latino Samples) from the waves going from 1970 and 2015. Some individuals have missing observations
in employment status or were registered as “refusing to answer”. In those cases, I replace the employment
status variable by the code corresponding to “no working for money” (code 3). Only 107 observations were
replaced in this way. The variable defining the age of the head of the household has several inconsistencies
that are necessary to fix. In particular, for those individuals whose age jumps up for more than 3 years,
or jumps down, I imputed an increase in age based on the first reliable age. Similar to age, the education
variables has many inconsistencies. Because in this paper I focus on the education as a measure of skill, I
create a new variable that considers the highest educational attainment of the individual as a measure of
education. All monetary variables (income, wealth, etc.) were deflated using the Personal Consumption
Expenditure index from the Bureau of Economic Analysis. The baseline sample considers households
whose head is between 22 and 60 years old, both ends included. This yields a sample of 112,283 year-
household observations with an average of 3,118 observations per year. For the period in which I focus
my study, that is 1985 to 2015, the number of observations is 75,031 with an average of 5,573 observations
per year. All statistics were calculated using PSID sample weights.

The PSID provides several questions that can be used to classify individuals by their entrepreneurial
status. In my analysis, I use four of these questions. The first question is, “Did you (or anyone else in the
family there) own a business at any time in (year) or have a financial interest in any business enterprise?”
The second is, “On your main job, are you (head) self-employed, are you employed by someone else, or
what?” Third, starting in 1985, the heads of household are asked, “Did you (head) put in any work time for
this business in (year)?” In the model I discuss in the following section, entrepreneurs work in their own
firms, so this last question is crucial to defining who an entrepreneur is. Hence, I focus my analysis on the
period in which this question is available. Fourth, heads of households are asked about their occupation,
and I use these answers to identify individuals in managerial or professional occupations.

Income Process

To calculate the parameters of the income process used in the model, I measure earnings as the
real value of total labor income of individual ¢ in year ¢. Total labor includes wages and salaries, tips,
commissions, and bonuses. However, the results are quite similar if one uses only wages and salaries as
measure of labor income. Then, in each year ¢ I drop all observations of individuals that are self-employed
business owners in either period ¢ or t — 1. Given these restrictions, estimate the process of labor income
on a sample of 6,303 individuals and 58,094 observations. The value of p,, is 0.73 with and standard error
of .0028. The adjusted R? of the regression is 0.55. The standard error of the residuals 0.53 so I set oy
to this value. Estimating the income process only for individuals with college or more generates a slightly
lower value for p,, equal to 0.70 (0.72 for individuals with high school or less). Nevertheless, the standard
error of the residuals is quite similar and equal to 0.53.

B.2 CPS Data, Supply of Skills, and College Premium

In this section, I describe how I constructed the share of college graduates (which is equated to the
share of high skill workers in the model) and the college premium (which is the skill premium in the
model). To calculate both time series, I draw a sample of individuals from the March CPS data (accessed
through IPUMS) from 1970 to 2015. To keep the sample selection as close as possible to the PSID sample,
I keep individuals that are head of the household aged between 22 and 60 years (both ends included)


https://psidonline.isr.umich.edu/
https://ipums.org/

which are in the labor force and have valid education information. Individuals in the armed force or with
negative weights are excluded from the sample. The baseline sample consists of 1.7 million individual-year
observations.

The share of high skill workers is the weighted share of individuals with a college degree or more. The
skill premium is calculated over a subsample of wage workers only. This is because both in the model
and in the literature, the skill premium is the relative wage of high skill workers to low skill workers. To
avoid issues related to the differences in labor supply of college graduates versus non-college graduated, I
consider a sample of wage workers (not self-employed) that worked more than 40 weeks, and more than
35 hours per week (which is the definition of full time workers in Acemoglu and Autor (2011)). This
leave yields a sample of 1.2 million observations. Then, the college premium is the difference between the
weighted average of log-real wage for college graduates and the weighted average of log-real wage for high
school graduates.

B.3 Additional Macro Aggregates

I take the measure of the relative price of investment from DiCecio (2009) estimates available in the
Federal Reserve Bank of St. Louis website (FRED time series PIRIC). Alternatively, one could calculate
the relative price of investment as the ratio of the price index of non residential investment calculated by
the BEA (FRED time series AOOSRD3QO086SBEA) divided by the price index of non durable consumption
(FRED series CUURO0O00SAN). A third alternative is to use a more refined measure of investment that
only considers equipment and software (FRED time series AOLORD3A086NBEA) relative to the price index
of non durable consumption. The left panel of Figure A.7 shows the evolution of each of these series re
scaled to 1985. The three time series show a similar declining pattern although the measure of the price of
investment that considers equipment and software shows a sharper decline: relative to 1985, the measure
that considers all investment declined 40%, DiCecio (2009) measure declined a 55%), and the measure that
considers equipment and software declined 60%. This makes the choice of the quality adjusted time series
calculated by DiCecio (2009)’s a conservative option, right in the middle of these different measures.

For the ratio of debt and equity to business GDP that serves as one of the targets in my quantitative
exercise I consider four different time series. From the Flow of Funds, I consider the Non Financial
Non Corporate Businesses Total Liabilities (FRED time series NNBTILQO027S) and the Non Financial
Corporate Businesses Total Liabilities and Equity (FRED time series NCBLEYQ027S). Both series are
aggregated averaging the quarterly data to annual levels. Then, I add these annual series to have a measure
of the total liabilities of the non financial business sector. The measure of GDP comes from BEA sectoral
measures of GDP from which I add up the annual nominal GDP across all private industries with the
exception of Finance and Insurance. The right panel of Figure A.7 shows the resulting time series.

FIGURE A.7 — PRICE OF INVESTMENT AND DEBT-TO-GDP RATIO
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Note: The left panel of Figure A.7 shows the time series of the relative price of investment for three different measures. The right panel
shows the debt and equity of non financial businesses to non financial businesses GDP ratio.



C Additional Evidence on the Decline in the Share of En-
trepreneurs

In this Appendix, I show additional results on the decline in the share of entrepreneurs in the US
economy. For doing that I draw from the Survey of Consumer Finance (SCF) and the Current Population
Survey (CPS). Both surveys have strengths and weaknesses in terms of coverage and representativeness.
Both surveys provide cross sectional data that precludes analyzing the transition of individual in and out
of entrepreneurship. Still, both surveys suggest the same general picture in terms of the evolution of the
share of entrepreneurs over the last 30 years in the United States.

C.1 SFC Sample
C.1.1 Sample Selection

The SCF is a nationally representative survey conducted every three years by the Federal Reserve Board
of Governors. The SCF oversample rich individuals which are more likely to be entrepreneurs. I take data
from over the period 1989 to 2016. The raw sample contains 238,880 individual-year observations. For
comparability to the results on the PSID, I consider a sample of heads of households between 22 and 60
which are in the labor force with valid information on education. Following Cagetti and De Nardi (2006)
and Michelacci and Schivardi (2016)1 classify an individual as an entrepreneur if she is self-employed in
his primary job (variable X4106 in the SCF) and she has an active management role in at least one
privately owned business (variable X3104 in the SCF). I further divide the sample on individuals with a
high school degree or less and those with some college studies or more (variable X5901 in the SCF for the
period 1989 to 2013 and X5931 for 2016). Finally, I drop all those individuals that do not work for a pay
(variable X4106 in SCF). This leave us with a sample of 173,066 individual-year observations. For all the
calculations I use the sample weights (variable X42001).

C.1.2 Share of Entrepreneurs

In this subsection, I present additional evidence on the decline in the share of entrepreneurs in the
United States using information from the Survey of Consumer Finances. The SCF is a nationally rep-
resentative survey conducted every three years since 1983. The SCF over samples wealthy households,
which are more likely to be entrepreneurs (Cagetti and De Nardi, 2006), allowing for a more precise mea-
sure of the share of entrepreneurs in the population. Besides collecting information on household assets
and business ownership, the SCF asks whether the head or another member of the family has an active
management role in any of the businesses he or she owns. The main disadvantage of the SCF is that it
does not follow individuals over time.

I use information from the SCF from 1989 to 2016. Following the definitions described in the main text,
I define as self-employed business owners those households whose head or spouse has an active management
role in a business owned by the family and whose head is self-employed.?® These households represented
an average of 9.2% of the total population between 1989 and 2016. The left panel of Figure A.8 shows
that the share of self-employed business owners in the SCF declines over time, from 10.1 in 1989 to 7.8 in
2016. Separating the sample by education groups, I find that the decrease in the share of entrepreneurs
is concentrated among households whose head has at least some college education (center panel of Figure
A8).%

28See Appendix C.1 for additional details on the construction of the SCF sample.

29Michelacci and Schivardi (2016) also use the SCF and suggest that the share of entrepreneurs is stable between
1989 and 2013. The difference is mainly due to the sample selection. Similar to Hurst and Lusardi (2004), I consider
individuals between 22 and 60 years old, whereas Michelacci and Schivardi (2016) consider the entire sample of
heads of household, independent of their age. Appendix Figure A.10 shows the share of entrepreneurs with and
without this age restriction (left panel) and within each age group (center panel). The share of entrepreneurs
within the group of individuals of more than 60 years old has increased over time. Since this group has increased its



FIGURE A.8 — SCF: CHARACTERISTICS OF ENTREPRENEURS
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Note: The left and center panels of Figure A.8 display the time series of the share of self-employed business owners in the SCF. High
skill entrepreneurs are heads of household with some college studies or more. Low skill entrepreneurs are heads of households with a
high school diploma or less. Self-employed business owners are households that own a business, declare having an active management
role, and whose head is self-employed. The slopes in the center plot are statistically different at the 5% level. The right panel shows
the average sales-to-employment ratio. Each point is the value of the age fixed effect on a regression of the log sales-to-employment on
industry, year, and gender fixed effects, and a quadratic in the age of the entrepreneur. All monetary values are expressed in 2012 US
dollars. See Appendix C.1 for additional details on the construction of the SCF sample.

The firms of high skill entrepreneurs are more profitable than the firms of low skill entrepreneurs. The
right panel of Figure A.8 displays the (average) age profile of the log real sales-to-employment ratio after
controlling for industry fixed effects, year fixed effects, and by the gender and age of the entrepreneur. To
facilitate the comparison comparison, I have normalized each profile by the sales-to-employment ratio in
the first year. The firms of high and low skill entrepreneurs generate a similar amount of dollars per worker
in their first year of operation (an average of $16,400 per employee in the case of high skill entrepreneurs
relative to $15,500 for low skill entrepreneurs), but the firms of high skill entrepreneurs grow much faster
than the firms of low skill entrepreneurs. The average sales-per-employee ratio of the firms managed by
low skill entrepreneurs grows by 21% in the second year of operation and grows by 80% when the firm
has reached the age of five. This increase is more substantial among the firms managed by high skill
entrepreneurs: in the second year, these entrepreneurs are selling 80% more per worker than in their first
year, and after five years of operation, the sales-to-employment ratio is 150% higher than in the first year.
The differences are also economically significant. The median high skill entrepreneur running a firm that
has been operating for five years generates $77,812 per worker, while a firm of the same age but owned by
a low skill entrepreneur generates $28,874 per worker. I do not find important differences between average
employment size of firms of high and low skill entrepreneurs after I have controlled for industry.

Using the SCF one also can study in more detail the changing characteristics of entrepreneurs and
their firms. For instance, one would like to know whether the decline in the share of entrepreneurs is
concentrated among those managing small, medium, or large firms. This would give us a sense of how
important is the decrease in the share of entrepreneurs. To see this, I separate the sample of entrepreneurs
in the SCF into four size categories, measured by the amount of sales (expressed in 2012 dollars). I consider
three cut-offs, one at 0.1 million dollars, a second at 1 million dollars, and the third at 10 million. Then,
I calculate the share of entrepreneurs within each of these groups. Figure A.9 shows that the decline of

population share, it is not surprising to find that the share of entrepreneurs is more stable if these individuals are
considered in the sample: between 1989 and 2016, the share of entrepreneurs declines 1.55 percentage points among
individuals between 22 and 60, but only 0.5 percentage points considering the entire sample. In this paper, I focus
on the 22 to 60 range because these individuals are more likely to switch between workers and entrepreneurs and
are more inclined to start new businesses. The right panel of Appendix Figure A.10 shows that the share of startup
entrepreneurs (entrepreneurs whose main business is one year old or less) among individuals 22 and 60 averages
17% between 1989 and 2016 and has been declining over time, much like the evidence presented by Pugsley and
Sahin (2014) using firm-level data, whereas the share of startups within the group of entrepreneurs older than 60 is
smaller (average of 5%) and has increased over the last 25 years.



FIGURE A.9 — SizE DISTRIBUTION OF ENTREPRENEURS
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Note: The Figure A.9 shows the evolution of the share of entrepreneurs for different size classifications. All monetary values are
expressed in 2012 US dollars. See Appendix C.1 for additional details on the construction of the SCF sample.

the proportion of entrepreneurs has been accompanied by a shift in entrepreneurs’ size distribution. In
particular, the share of the smallest group has stayed constant over the years, the share of middle-sized
entrepreneurs, with sales between 0.1M and 1M, has declined, whereas the group of entrepreneurs selling
more than 10 million has increased substantially over time. Importantly, this change in the sales-size
distribution of entrepreneurs is mostly explained by changes in the distribution of high skill entrepreneurs,
which represent a disproportionate share of the group or large entrepreneurs: high skill entrepreneurs
represent 80% of all entrepreneurs selling more than 10M dollars per year, but less than 20% in the
group of entrepreneurs selling less than 0.1M. Furthermore, the sales-size distribution among low skill
entrepreneurs almost did not change over the sample period as shown in Appendix Figure A.11.39

C.1.3 Robustness

Here I discuss two additional issues. First, Michelacci and Schivardi (2016) use the SCF to study the
returns to entrepreneurs and he suggests that the share of entrepreneurs has been stable from 1989 to
2013. The difference between my conclusions and theirs steams from the sample selection. Given their
focus on entrepreneurial returns Michelacci and Schivardi (2016) consider the entire population sample
while I focus on 22 to 60 years old individuals which are more likely to switch occupations between workers
and entrepreneurs. The left panel of Figure A.10 shows the share of entrepreneurs in the SCF with and
without the group of individuals that are over 60 years old. In the second case, the share of entrepreneurs
is more or less stable over the sample period. This is because within the group of over 60 years old, the
share of entrepreneurs is either flat or increasing as the center panel of Figure A.10 shows. This, coupled
with an increasing share of this group in the US population, pushes the share of entrepreneurs up, keep
the population share more or less constant. In contrast to Michelacci and Schivardi (2016), I focus on
individuals that might transit into entrepreneurship and weigh the costs and benefits of starting a new

30This results are robust to other classification in terms of sales size and if I use employment instead of sales as
a measure of entrepreneur’s firm size.



firm. Importantly, for the group of entrepreneurs that are between 22 and 60 years old, the share of
startups entrepreneurs, that is, the fraction of entrepreneurs whose primary firm is one year old or less,
shows an step decline during the sample period while this share is smaller and increasing within the group
of entrepreneurs older than 60 years (right panel of Figure A.10).

FIGURE A.10 — SHARE OF ENTREPRENEURS AND STARTUPS IN THE SCF

Different Samples

9

% of the Population
8

~ 4

T T T T
1989 1995 2001 2007

T
2013

== 22-60 yrsold =€= All

8 10
|

% of the Population
6

< 4

Within Age Groups

T
1989

T T T T
1995 2001 2007 2013

=== 22-60 yrsold =€= 60+ yrs

Startups

15 20
. . |

% of Entrepreneurs
10

5

o4
T T T T T
1989 1995 2001 2007 2013

=== 22-60 yrsold =€= 60+ yrs

Note: Figure A.10 shows the share of entrepreneurs within different population groups and for different definitions of entrepreneurs.
The left panel shows the share of entrepreneurs in the baseline sample (individuals between 22 and 60 years old) and considering the
entire sample (individuals of 22 years or more). The center panel shows the share of entrepreneurs within age groups. The right panel
shows the share of startups entrepreneurs within age groups. Startup entrepreneurs are entrepreneurs that actively manage at most two

firms and one of them has at most 1 year old.

FIGURE A.11 — S1ZE DISTRIBUTION: HIGH AND LOow SKILL ENTREPRENEURS
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C.2 Evidence from the CPS

The decline in the share of entrepreneurs documented in Section 2 of the main text comes from a
small, although nationally representative, sample of household. Hence, one might wonder whether the
results presented here using the PSID can also be observed in other data sets. For this reason, in this
Appendix a draw a sample of household from the Current Population Survey (CPS) from 1970 to 2015.
The CPS is a nationally representative survey collected by the US Census Bureau. Here, I use the March
supplement that collects information on employment status, income, industry, and occupation, to analyze
if the patters found in the PSID are also present using a much larger data set. As much as possible, I
keep the same sample selection used in the previous section. The main drawback of using the CPS is
that the definition of what constitutes an entrepreneur can be based only on few questions that mostly
refer to whether or not the individual is self-employed, and therefore, the sample could be skewed to
individuals that work for themselves and do not hire any other employees. This is important for two
reasons. First, most of the evidence presented by Haltiwanger et al. (2015), Decker et al. (2016), and
others refer to employee firms and therefore self-employed individuals that do not hire other workers are
not considered. Secondly, new empirical evidence suggests that alternative works agreements (contractors,
part time workers, etc.) are in a rise in the US economy (Katz and Krueger, 2016). To the extent that
there is overlap between self-employed individuals and workers in alternative work agreements, analyzing
trends of the share of self-employed might be misleading. With these caveats in mind, I consider two
measures of entrepreneurship. The first is the proportion of individuals that are self-employed over the
entire population, and second, to have a closer definition to the one used in PSID, I consider the fraction
of self-employed head of households.

The left panel of Figure A.12 shows that the share of self-employed in the population has steadily
declined since the early 1980s and such decline has accelerated since the mid 1990s. For better comparison
with my previous results, here I also show the proportion of self-employed head of households from the
PSID. The levels are somewhat different, with a larger proportion of self-employed in the PSID, but the
decline is similar in both data set, as it is shown in the right panel of A.12. Figures A.13 and A.14
complement these results showing the decline in the share of self-employed within education and age
groups.

Because the CPS is a much larger sample, we can go one step further and study in which which
industries the decline in the share of self-employed is stronger. For doing that, I calculate the share
of self-employed individuals within 14 two-digit SIC groups. The employment share accounted for self-
employed is quite different across industries, as one can expect from the large disparities in the scale of
production. For instance, the share of total employment account for by self-employed workers in services
is around 15%, while in manufacturing it is 1.5%. To have a better comparison across sectors, Figure
A.15 shows the share of self-employed workers within each industry rescaled to its value in 1985. With the
exception of manufacturing, the decline in the share of self-employed is quite evident in almost all sectors.
Interestingly, the decline in self employment is not circumscribed to sectors such as retail and whole sale
trade (see upper right panel) which has been increasingly dominated by big retail stores, but it is also
present in construction or even within growing sectors, such as Services (see the upper left panel).
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FIGURE A.12 — SHARE OF SELF-EMPLOYED IN THE POPULATION
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Note: Figure A.12 shows the proportion of self-employed individuals aged between 22 and 60 years old. Individuals which are not in
the labor force (students, disable) or are in the military are excluded. The share of self-employed head of households is the ratio to all
the head of households that are self-employed over the population of head of households.

FIGURE A.13 — CPS: PROPORTION OF SELF-EMPLOYED BY AGE
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Note: Figure A.13 shows the proportion of self-employed individuals within age groups. Individuals which are not in the labor force
(students, disable) or are in the military are excluded. The share of self-employed head of households is the ratio to all the head of
households that are self-employed over the population of head of households within each age group.

FIGURE A.14 — CPS: PROPORTION OF ENTREPRENEURS BY EDUCATION
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Note: Figure A.14 shows the proportion of self-employed individuals within education groups. Individuals which are not in the labor
force (students, disable) or are in the military are excluded. The share of self-employed head of households is the ratio to all the head
of households that are self-employed over the population of head of households within each education group.
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FIGURE A.15 — CPS: PROPORTION OF SELF-EMPLOYED BY INDUSTRY
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Note: Figure A.15 shows the proportion of self-employed individuals within industry sectors. Individuals which are not in the labor
force (students, disable) or are in the military are excluded. The share of self-employed head of households is the ratio to all the head
of households that are self-employed over the population of head of households within each industry.

C.3 Entrepreneurship and Labor Earnings in the Cross Section

So far, I have presented descriptive evidence on the decline in the share of entrepreneurs in the United
States over the population and within education groups, without discussing the potential causes of such
decline. In this section, I discuss a first set of results that link the decline in the share of entrepreneurs to
the rapid increase in wages for high-skill workers using cross-state data.

To evaluate the contribution of the observed changes of the wages of high- and low- skill workers to
the decline in the share of entrepreneurs, I run a series of state-level regressions of the form

S S S S / S
€5t = Bo+ Brwcons + Biwipighsy + X5 I + €54,

where €7, is the share of entrepreneurs in state j in the education group s in year t. The main explanatory

variables are the average log-real labor earnings for college graduates (wé’oll t) and high school graduates

(w‘;ﬂ gh&t). The matrix X7, includes a set of aggregate and state-level controls.

In this section, I use the CPS to measure the share of entrepreneurs at the state level. Although
the sample size in CPS is much larger than in the PSID, the CPS provides less information about the
entrepreneurial status of an individual, and therefore I measure the share of entrepreneurs as the fraction of
heads of household that are self-employed. Importantly, the CPS shows the same patterns that I document
using the PSID: the share of self-employed is also declining, almost at the same pace as in the PSID, and
this decline differs substantially between college and high-school graduates.?!

Table A.2 shows the regression results. Column (1) presents the correlation between the share of
entrepreneurs and the wage for college graduates. The negative and statistically significant coefficient
indicates that states in which the wages for workers with a college degree are higher are also states in

31See Appendix C for additional evidence on the decline in the share of entrepreneurs in the CPS.
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TABLE A.2 — LOWER SHARE OF ENTREPRENEURS IN STATES WITH HIGH LABOR INCOME

Dependent variable: Share of Self-Employed Within State/Year/Education Group
Population: College Graduates Non-College Graduates
0 2) 3) (4) (5) (6)
Wage College —8.28"**  —b5.42***  —6.25%* 1.86***
(0.25) (0.49) (0.72) (0.62)
Wage non-College 0.69 —9.85***  —2.30"** —7.0"**
(0.91) (0.43) (0.69) (0.93)
R? 0.35 0.50 0.60 0.20 0.47 0.59
FE N Y Y N Y Y
Controls N N Y N N Y
N 2,053 2,053 2,053 2,053 2,053 2,053

Note: Table A.2 shows the results of a regression of the share of self-employed heads of households within a year/state bin for two
education groups—college graduates and high school graduates—using data from the CPS March Supplement from 1970 to 2015. In
column (2) and (5) I control for a state-level fixed effect and a linear trend. Columns (3) and (6) include a set of controls such as the
within-state working age population, the share of heads of households between ages 25 and 35, the share of households between ages
35 and 45, and the average log-earnings for college and non-college self-employed. Standard errors in parentheses are clustered at the
state level. * p < 0.1, ** p < 0.05, *** p < 0.01

which the share of self-employed is lower. This raw correlation, however, captures fixed differences across
states and other aggregate factors that can account for the decline in the share of self-employed. Hence, in
column (2) I add state-level fixed effects and a linear trend, which controls, for instance, for fixed differences
in regulation across states and aggregate trends affecting all states simultaneously. Furthermore, to account
for the decline in labor supply and the continuous aging in the population, both of which have been found
to be relevant in explaining the decline in firm creation in the United States, column (3) incorporates
several controls such as the state-level labor force, a measure of the within-state age distribution, and
the within-state average business income among the self-employed. The main coefficient of interest—the
elasticity of the share of entrepreneurs with respect to the wage of college graduates—remains statistically
and economically significant across the three specifications, indicating that the observed changes in wages
can, in part, account for the decline in entrepreneurship observed in the United States over the last three
decades.

In terms of magnitudes, the coefficient in column (3) suggests that the observed rise in the wages of
high-skill workers (which increased 37% between 1985 and 2015 in the CPS) is associated with a decline
of 2.3 percentage points in the share of self-employed among college graduates, which is half of the overall
decline since 1985 within this group. Columns (4) to (6) show similar results for the share of self-employed
within the group of workers with a high school degree. In this case, the coefficient of column (6) indicates
that the observed change in the average wage of workers with a high-school degree (which increased around
20% between 1985 to 2015) correlates with a decline of 1.5 percentage points in the share of self-employed
within this education group.
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C.4 Additional PSID Results

FIGURE A.16 — AVERAGE OF RECENT LABOR INCOME
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Note: Figure A.16 shows the average (log of) recent labor earnings for a sample of men, heads of household, who are neither a business
owner nor self-employed in year ¢t. Recent earnings are defined as the average of the real labor income in periods ¢, t — 1, and ¢t — 2 for
years prior 1997 and the average labor income in periods ¢t and ¢t — 2 after 1997. The left panel shows the average recent earnings within
the group of households that become business owners in year t 4+ 2 while the right panel shows the same statistic for individuals that
remain as workers in period ¢t + 2. The difference in the slope in the left and right panels is statistically significant at 1%.

FIGURE A.17 — AVERAGE WAGES AND SALARIES INCOME FOR WORKERS
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Note: Figure A.17 shows the average log of wages and salaries income of men head household who are neither a business owner nor
self-employed in year ¢ from PSID. Top panels show the statistics for college graduates. Bottom panel shows the statistics for workers
with some college or less. The left panel shows the average wage within the group of households that become self-employed business
owners in year t + 2 while the right panel shows the same statistic for individuals that remain as workers in period t 4 2.
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FIGURE A.18 — AVERAGE TOTAL LABOR EARNINGS FOR WORKERS
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Note: Figure A.18 shows the average of log labor earnings of men, head household who are neither a business owner nor self-employed
in year t from PSID. Recent earnings are defined as the average labor income in periods ¢, t — 1, and ¢t — 2 for years prior 1997 and
the average labor income in periods t and ¢t — 2 after 1997. Top panels show the statistics for college graduates. Bottom panel shows
the statistics for workers with some college or less. The left panel shows the average wage within the group of households that become
self-employed business owners in year t 4+ 2 while the right panel shows the same statistic for individuals that remain as workers in

period t + 2.

FIGURE A.19 - PERCENTILES OF LABOR INCOME FOR WORKERS
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Note: Figure A.19a shows the median and 90th percentile of log labor earnings of men, head household who are neither a business
owner nor self-employed in year ¢ from PSID. Recent earnings are defined as the average labor income in periods ¢, ¢ — 1, and ¢ — 2 for
years prior 1997 and the average labor income in periods ¢t and t — 2 after 1997.
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D Static Model

D.1 Model with Capital and Labor

In this Appendix, I discuss the solution of the model of Section 3 which is a simple application of the
model of Lucas (1978), extended to consider the effects of a decline in the price of capital and an increase
in the productivity of labor.

Lemma 1. There is a z* such that Vz > z* the household becomes an entrepreneur
Proof. We want to show that the solution of the household’s problem implies a z*-threshold such that for

all z* > z the individual becomes an entrepreneur. To show this, consider the first order conditions of the
entrepreneurial problem which are given by

om b ]t L P gyl p—1 _
il m[((An) + k) ] S ((An)? k7)™ p (An) A~ w =0
or

117-11 14 _
_ N P p P — p P P P 1 — k =
o | 27 [((An) + k") ] ; ((An)? + EP)r " pk p" =0.

Taking the ratio of the first order conditions we have that

(An) + 527 (An)* A w
((An)? + ko)~ ko1 p
k:pfl pk

nP=1Ar — w
k_ [ Alpy =
n w ’

that is, the capital-to-labor ratio, does not depend on the productivity of the entrepreneur, z. Now, we

1
can express f (n,k) = ((An)? + k)’ =n (A" + (%)p> & =ng (A, k/n) and notice that

p %71 p—1
Tk =nggm=n (Ap + <k> > <k> .
n mn

fo = g(AK/n) — g (A k/n) "

n .

Eol

and
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Then, from the first order condition for capital we have

F— 1

3 [(An)? 1wy (A 4 k) gk =

[((An)” +/<;P)%r_1 (np <Ap+ <7Ij P))i—l . Zky

[ng (A, k/n)]"* <np (AP + <k>p)>;1 kPl = i’i
-1

[ng (A, k/m)]"~ 1<A” (7’2) )’1’ A

Y

s (o () ()2

'y 1
Ing (A, k/m)]"™" g1y = 2

_1

"y (A,lk/n) (Z'VI;Z/) o ©)

We can insert expression 6 in the market clearing condition for labor, which is given by

oo
1—G(z)—|—/ n(2)dG(z) <1,
z
which indicates that total labor supply (which is equal to 1), must be less or equal to the fraction of

entrepreneurs (1 — G (z)) and the total demand for labor generated by those entrepreneurs. Replacing 6

we have,

1—G(2’)+/Oon(z)dG(z):

/ZOO - (Avlk/n) (Z’YI;Z/n) ™ dG (z) < G (z)
1 < p* )*”/Zoozllwda(z)sG(Z)

-
L(z)
1 AN
p
L(z)<G(z), 7
g (A, k/n) (vgk/n) KR B
which gives an expression for the price of capital,
G(z))“
Dk = A k/n , 8
o= (ot km G 0

where we have assumed that the labor market clearing condition holds with equality. We can use expression
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(8) in the optimal allocation of labor, given by (6), to obtain

1 G(z) y—1 ~y—1
1 VGk/n (g (4, k/n) L(Z))
g (A, k/n) 29k /n

o - ()7 (89).

which implies that the optimal labor demand for the entrepreneur of type z does not depend on g (4, k/n),
depends positively on z, and n (z) = 0 since v < 1.

We can re-write the profits of the entrepreneur using the first order conditions of labor and capital as
follows. First, notice that nw is given by

[+ 1] L (G 002 A =
o [((any + ko)) ; (An)” + k)7 ((An)’ + k)" p (An)® = wn

T (An)? 4 k)7 (An)? 4+ k) (An) = wn

(An)”
((An)” + k)

2y [((4ny + k7)5]”
= wn. (10)

Second, we can express pipk as

111 -
2 [((An)“r’fp)’l’r ;((An)“rk”); "kt = pk

2 [((An)p + k’))%r_l ((An)? + kp)%fl kP = pPrk

oy [((An) 4 k)3 (An)? + K5 ((An)” + k)R = bR
kP

@ P

2y [((an)? + k2)2]

kp
Il

(e (ay

We can replace Equations (10) and (11) in the profits of the entrepreneur to obtain

An)f kP
T = ) 4R =Y S Y S
B , (An)? + k?
m(z) = z[(An)p+k]7—7Ym,
T(2) = Y —9Y,
7 = (-9,

and using g (4, k/n) we have,
m(2) = (1) 2 [n(42 + (k/n)) ). (12)

Using the expression for profits given by (12) and the fact that wages must be equal to the marginal

19



productivity of labor we have, that i

A [ + 1] L (G k) panp A =,

we can define a function J (z, A, k/n) as

J (2 Akfn) = (1=7)z[n(4+ (k/n)")"]" —w

-1

= (=72 [ (=) g (A k)] =27 [((An) +k2)5] " ((An) + k7)o~ (An)~" 413)

n

= (=)= g (A =99 (A k/n) ™ (g (A Kfn) = gy (A ) =) A
= (=) g (A kT =g (k) (9 (A/) — o (A k) ) 4 1)

which is the difference between the value of being an entrepreneur (that receives profits) and the value of
being a worker (that receives wages). In the last line, we have rescaled both terms by from 1/z which is
without loss of generality. Then, since the first term is increasing in z, whereas the second term is constant,
standard arguments imply that there is a z* such that J (z, A, k/n) = 0, and for every z > z*, the profits
are larger than the equilibrium wage in the economy and the household decides to be an entrepreneur. [

Theorem 2. A decrease in the price of capital p, increases z* if p < 0, reducing the share of entrepreneurs.

Proof. We want show that z* increases when p; decreases. To see this is the case, first notice that a
decrease in py increases k/n if p < 1 since

1
Ok/n (AP\P T 1 /Nl
ok <w) p—1 (p )

which is negative if p < 1. Knowing this, it is sufficient to show that the derivative of z* with respect to
pr. is positive. Consider that for the marginal entrepreneur, the value of J (2%, A, k/n) = 0, and can be
further simplified to get

J (Z*v A? k/n) - (1 - '7) [n (Z*) g (A7 k/n)]7 -9 (Av k/n>’y_1 <g (Av k/”) - gkz/n (Aa k/n) k) A

(9 (A, k/n) = gijm (A k/n) )
9 (A k/n)
_ i (Ark/n)
9 (A, k/n) ) 4

= (1-n() - A

= (=) - (1

1/p
Using g (A, k/n) = (Ap + (%)p> we have that the ratio in the second term can be written as

1/p—1

skt 3 (A GY) T @)

k
9 (A, /) (ar+ (4)7)"” 4t (5
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which can be replaced back to get,

kP
J (A k/n) = (1—v)n(z") —~ <1— M) A=0.

Then, taking the implicit derivative of z* with respect to k/n we have that

kp—1 kP kP (k\P~1
* P A G)) —we(
(1_7)7,’1(2*)’Y*1n/(2*) 8(?:/714_,7 ( ( )> . ( ) A=0
P
(40 + (%))
* EPL 4p
0z _ 1 1 A oA,

Ok/n—  1—r7n(z) "0/ (%) (A”+(%)p)2

which is positive if p < 0. Then, a decrease in p* increases k/n which in turn increases z* decreasing the
share of entrepreneurs in the economy. O

Corollary 3. If p <0, an increase in A, decreases the share of entrepreneurs in the economy.

Proof. First, notice that an increase in A increases the capital-to-labor ratio if p < 0 since,

b = a7 ()7

w

1
P L1 (Pk\p—1
Ok/n/0A = —Loasi (B
/n/ 1 ”
But since 0z*/0k/n > 0, then an increase in A increases k/n, increasing z* and reducing the share of
entrepreneurs in the economy. O

D.2 Model with Capital and Two Labor Skills

A main difference between the model presented in Section 3 and the quantitative model discussed in
Section 4 is the presence of heterogeneity on workers skills. In this Appendix, I show that the intuitions
from the simple model carry over a case with two skill groups and are in line with the results of the
quantitative model, in that a decline in the price of capital, or an increase in productivity that is biased
towards the highly skill workers, reduces the population share of entrepreneurs.

I modify the model of Section 3 as follows. Consider a unit mass of workers H + L = 1 where H and
L are the proportions of high- and low- skill workers. This skill applies to their ability to work in the
firm and is independent of their entrepreneurial ability, z. Entrepreneurial ability is used to produce an
homogeneous good, using a CES production function and individuals choose between being an entrepreneur
or being a worker. Workers supply one unit of labor inelastically.

Individuals that decide to be entrepreneur solve the following static problem,

nf nl k

m(z) = max {z [((AnH)p + kp>% + (nL)a} i]’y —whinpfl —wlnt pkk} , (15)

where nl and n” are the demand for high and low skill labor respectively, k is the demand for capital,

and {wH ,wh, k‘} are the corresponding prices (the price of the homogeneous good is the numerarie). The
first order conditions of the problem in (15) are given by,
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Using these conditions, we can show that the ratio of k/nf and nl /n* are independent of z. Taking the
first order conditions for k and n’ we get,
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hence, the capital-to-high skill labor ratio does not depend on the entrepreneur’s ability. Similarly, we can
take the first order conditions for nff and n” to obtain,
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which is also independent of z. As we will see later, having the ratio expressed as nf! /n” will be convenient
when analyzing the impact of changes in p* and A.

Similarly to the simple model of Section 3, a increase in py (an increase in A), generates an decrease
(increase) in k/n*! of p < 0. To see this, consider,

ok p—1

Ok /nt! 1 <Appk)pi1—1 AP

which is negative if p < 1. Similarly, aka/XH is given by
1
Ok /nfl _ 1 (A N A =
0A p—1\ wH wi?
i
_ P (A 1 iAP—l
p—1\ wf whH

which is positive if p < 0.

The share of entrepreneurs in the economy
Now we want to show that a decrease in pg and an increase in A reduces the share of high skill workers.
To see this, define the function

1

JT(z) = (1-79)z [((AnH (2))" + k">% + (n* (z))a] a] —wf =0, (17)

which implicitly defines z* which is the value of z that makes an individual indifferent between being a
worker or an entrepreneurs. We can replace w in Equation (17) to obtain,

(o) () o )
(@)
(40 o))"+ (35)

Since the first term depends increasingly in z and the second terms is independent of z, we have that there
is a zf1* such that JH (zH*) = 0. Using a similar argument, we can show that there is a z™* such that
JE (zL*) = 0 and it is given by

I = =9 @") -~

= (I—y)n'f —y4r (18)

(nH ) -«
v
JE(z) = 1—y)nf(2) - L :
() = A=yl () =
(o )+ ()
Now we want to show that a decrease in the price of capital and an increase in the productivity of the
high skill workers reduces the share of entrepreneurs among the high skill. This is done in Theorem (4)

Theorem 4. A decrease in the price of capital, px., and an increase in the productivity of high skill workers,
A, increases z* if p < 0, reducing the share of entrepreneurs who are high skill workers.

Proof. To see this is the case, we can take implicit differentiation of z* with respect to k/nfl. This is
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given by

oJH (z*) J0z*
AJH (2%) Jok/nHl

02" | Ok /nt!
The numerator is given by

J(z%) /02" = (1—~)ni,

which is positive. The denominator is given by
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which is negative if p < 0 and a > 0. Given this, 9z*/9k/nfl > 0 which implies that a decrease in py,
that in turn increases k/n'l, increases z* hence reducing the share of entrepreneurs among those that
are high skill. Similarly, an increase in A which increases k/n’l, increases z* also reducing the share of
entrepreneurs. ]

As a corollary of Theorem (4), we can show that the share of entrepreneurs that are low skill also
decline.

Corollary 5. A decrease in the price of capital, pr, and an increase in the productivity of high skill
workers, A, increases z* if p < 0, reducing the share of entrepreneurs who are low skill workers.

Proof. The implicit derivative of z* with respect to k/nfl on J (2) is given by 0z* /ok/nf = _%.
The numerator positive. The denominator is given by
@ o nH P— ae
| oty a0 (1m0 )=
AP+(k/nH)Pp(D;pl)+1(a1)( Aﬂi‘vl B - )
aJ" (%) Jok/n" = (404 (/) )

—1)
wh ﬁ —a 2 o FI a—
( (AP wl) = ) +(Ap+(k/nH)p)a/p ( (prl) = )
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(/) (o) () T
_1 -« _1 a)
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which is negative for p < 0 and o > 0. Given this, 9z*/0k/n" > 0 which implies that a decrease in
Pk, that in turn increases k/ nH | increases z* hence reducing the share of entrepreneurs among those that
are low skill. Similarly, an increase in A which increases k/n'| increases z* also reducing the share of
entrepreneurs. ]

These results indicate that, in partial equilibrium, a decrease in p; and a increase in A will reduce
the total share of entrepreneurs in the economy. The results of the quantitative model, however, indicate
that the share of high skill individuals who become entrepreneurs has a large response to changes in pyg
and A, and that the responds of low skill individuals is is weaker. In fact, in my quantitative exercise,
most of the decline in the share of entrepreneurs who are low skill is driven by the decrease in the share
of these individuals in the population, while the changes in py and A have little impact on the share of
low skill entrepreneurs. We can see this also in the simple model described here. Panel A of Figure A.20
shows the share of entrepreneurs in the population (y-axis) over different levels of p; (x-axis), and for
different levels of A, the lines. In this exercise I used the same set of parameters used in the quantitative
model. In particular, p = —0.495 and o = 0.401. Clearly, the increase, lower prices imply a smaller
share of entrepreneurs (moving from right to left in the plot). Similarly, low A implies higher share of
entrepreneurs in the economy relative.

All this decline is accounted for the share of high skill entrepreneurs, which is shown in Panel B of
Figure (A.20). As in the aggregate, a decline in the price of capital, reduces the share of entrepreneurs.
An increase in A also reduces the share high skill workers who become entrepreneurs (compare dashed
with solid line).

For the low skill individuals—panel C of Figure (A.20)—we find the opposite: higher prices and high
productivity increase the share of entrepreneurs. This is because a decrease in prices increases the wages for
high entrepreneurs—because of the complementarity between capital and high skill labor—but decreases
the wage of low skill individuals. Firms are more profitable with lower prices, which motives more individ-
uals to become entrepreneurs. Similarly, high productivity increases profits, inducing more individuals to
become entrepreneurs. This general equilibrium effect pushes more low skill into entrepreneurship. This
might seem at odds with the results of the quantitative model. However, an important element is missing
of this analysis: the relative decrease in the supply of low skill labor. This balances out the decreases in
wages for low skill individuals due to changes in productivity, pushing a larger share of individuals out of
entrepreneurship.

E The Algorithm

The solution of the model implies calculating an initial and final steady states, and the complete
transition path of aggregate states and factor prices, given the exogenous sequences of pf, Hy, and Ap .
On top of the well known complications of solving heterogenous agents models, the present model requires
finding a combination of three time series of prices that simultaneously clear the markets for capital, high
skill labor, and low skill labor. Although in my baseline model I consider a fixed interest rate, here I
describe a more general algorithm that solves the model when the interest rate is obtained in general
equilibrium Section F.

To solve the steady state of the economy I proceed as follows. Consider that the economy is at the
steady state in t = 0 and pf = pi* =1, H, = H, and AF = 1. Individuals expect this vector of aggregate
states variables to remain constant forever. Then, given this aggregate vector, the algorithm to find the
stationary equilibrium is as follows,

e S0: Guess a vector of prices {&wp, @1, 7} and solve the problem of the households in 2, that is, solve
the profit maximization problem of the entrepreneurs, and get the corresponding policy rules and
factor demands for the households. To solve the problem of the households I use Value Function
Iteration searchings continuously over the asset space.
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FIGURE A.20 — SHARE OF ENTREPRENEURS AND PRICE OF CAPITAL
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e S1: Given an initial distribution of individuals over idiosyncratic states, p, iterate until convergence
and calculate the aggregate demand of capital, high skill labor, and low skill skilled labor coming
from the entreprencurs. Denote these by K 76,]\75’6, and NLD’B respectively. Calculate also the
aggregate supplies of capital, and each type of labor, K5, N fl, and N *Lg .

e S2: Calculate the demands of high and low skilled labor of the non-entrepreneurial sector as the
residual supply after subtracting the demands for the entrepreneurial sector, that is Ny = N E—Ng’e
and N, = N Ls — Nf)’e. If these result in negative supplies, go to SO and guess a new set of prices
with a larger value of the wages.

e S3: If the residuals demands of labor are positive in S2, use the first order condition of the problem
of the non-entrepreneurial sector to find K, that is, solve the nonlinear expression, psso (7 +9) —
Fr (Nu,,Np, K¢) = 0.

e S4: Using Ny and Ny, from S2 and K¢ from S3, check the three following conditions,

- (DH_FH(NHaNLvK)v
— @ — FL (Ng, N, K),
_ KS—KC—}-KD’e
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If the sum of the last three expressions is greater than 107, go to SO using a new guess of prices.
If not, the equilibrium set of policy functions, value functions, prices, and stationary distribution of
individuals over idiosyncratic states has been found.

Notice that we could calculate in S2 the residual demand of capital for the corporate sector, and go to S4
to check ¥ = Fi (N H,NL, K C) — 0. In practice, I have found that the previous algorithm is much more
stable since it avoids iterating over the interest rate. I repeat these same steps both for the initial and
final steady states, changing only the value of the aggregates, pf, Apy, and Hy.

To calculate the transition path of the economy between the initial and final steady states requires
taking a stand of what do the households know about the evolution of the economy from period 0 to the
infinite future. Here, we can take two extremes cases. One can either assume, as in the baseline case, that
individuals have perfect foresight about the full equilibrium path of prices and aggregate states, or one
can assume that individuals are myopic in the sense that they are surprised by the change of the relative
price of investment goods and perceive that such price will remain fixed forever. Here I describe both
algorithms in detail.

Perfect Foresight Case. Given a sequence of aggregate states ©; = {pf,A{I,Ht}tTZO and a fixed
value of the vector after T" periods, O = {p@, A?, HT} for all £ > T, I proceed as follows,

e P0O: take ©; = Oy and ©; = Op and calculate the corresponding stationary equilibrium recording
the equilibrium prices, and value functions. Denote the stationary distribution of the first steady
state as fiss,1-

e P1: Guess a path of prices {@{{ ,F, Ft}le which is fully observed by the agents at the end of period
t=0,

e P2: Starting in period T'— 1, take the continuation values of the problem of the households as given
and solve

1—0o
d . r—1

Vr_i (ar—1, 2r—1,y7—1,d7—2) = max +
cr—ar |1 —0o

B X}Ezqz,y’‘y‘/’]‘3 (aTv 2T, YT, GT) + (]- - X) Z CS,S]E‘/’]§ (aTa 2T, YT, GT) }
je{H,L}

cr—1+ar—1 < (L4+7r_1)ar—1 + 75 (z2r—1,a7-1) — L (dr—2 = W) K,

on a grid of a’s, 2’s, and y'z. Do the same for workers, and record the value functions, Vy_1. Notice
that, to reduce the notation, I have omitted the ¢ subscript in the endogenous idiosyncratic states.

e P3: Go to period T — 2, take Vyr_; as given, and solve the problem entrepreneurs and workers in
T — 2 recording the continuation values. Continue until ¢ = 1.

This generates a path of value functions that are consistent with {(Z){{ ,(ZJtL , Ft}ZIT Notice, however, that
these are not the equilibrium prices. To find the equilibrium prices now we need to iterate forward, taking
the initial distribution as given, and solving for the equilibrium prices in every period. Notice that in
going forward, we shall not use the guessed set of prices. To iterate forward, I proceed as follows.

e F1: Given pp = pss,1 and the continuation values, V{® for s = {H, L}, solve for a new set of prices
{w{l, wi, rl} that clears the markets and record the resulting py without using the guessed sequence
of prices
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e [2: To solve the equilibrium in a given period

— (A) Guess {dz{f, of, fl} and solve the problem of the agents

— (B) Given g and the policy functions, calculate the excess demand and check market clearing
as in S4

— (C) If prices clear the markets (tolerance 10~°) stop, record the new equilibrium prices and
the results distribution, po and go to the next period,

(D) Otherwise, guess a new set of prices and go to (A)

e ['3: Proceed in the same way until period 1" to generate a new path of equilibrium prices, {w{{ , th, Tt}ijr

Compare them with {d)f] , (ZJtL , ft}z? if the maximum distance is greater than 1074, take a weighted
average of the series as a new guess and go to S1, stop other wise

Upon completion, we have found a path of prices, continuation values, policy function, and distributions
that are consistent with the equilibrium along the time series of {@t}tho- Given that the algorithm needs
to find a vector of three prices in each period which is consistent with market clearing it requires very good
initial conditions. I have found that the standard method of starting with a linear trend of prices between
the initial and last steady states works quite poorly. Instead, calculating the stationary equilibrium for
several points on the path of {@t}tT:o and using a linear path between these points ensure a faster, more
accurate, solution.

Myopic Case. Alternatively, we can assume that individuals are surprised every period by the changes
of the exogenous process of ©; and every time they see a new aggregate vector, they perceive this as
remain fixed for the infinite future. To solve the transition in this case, I proceed as follows.

e MI1: Solve the initial steady state of the economy with ©; = ©¢ and save the steady state distribu-
tion, g

e M2: Go to period t = 1 with ©1 and assume that individuals think that ©, = © for all ¢, and solve
for the equilibrium prices as follows, Guess a vector of {d){{ , dzlL , fl}, solve the household’s problem,
and record the policy functions. Here we can use value function iteration because future is perceived
as “the same” by the agents.

— Taking pg and given and the policy functions, check the equilibrium conditions for capital and
labor as in S4 above. If they hold, then we have found the equilibrium prices. If not, guess a
new set of prices.

e M3: When the prices have been found, update po to p; and

e M4: Go to period t = 2 and start again in point M2, and proceed until the entire transition path is
completed.

This generates a new path of equilibrium prices and a distribution of agents over idiosyncratic states.
Some additional details on the numerical implementation of the model are important. The problem of
the households is large and contains several state variables that one needs to keep track of. To maintain
tractability I choose a coarse grid of 7 points in the labor productivity, ¥, and a denser grid of 11 points
for the entrepreneurial ability, z. Both stochastic processes are discretized using a modified version of the
Tauchen (1986) method. In the particular case of z, since most of the action in terms of switching between
occupations happen at the upper end of the distribution of z, I place more point in that area of the grid.
In other words, I do not choose a equally spaced grid for the z process. Finally, for the grid of assets,
I choose a corse grid of 205 points. Because the Value Function has kinks at the points of occupational
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switching, I solve the problem using Value Function Iteration to ensure the accuracy of the solution. For
the same reason, I solve the equilibrium of the model simulating the PDF of the distribution of individuals
over the idiosyncratic distribution. The main challenge of solving the model is finding the vector of prices
that clear the labor and capital markets. There is no clear guidance to solve such non linear system of
equations that involves aggregating the individuals’ decisions. Consequently, I trade accuracy for speed.
I found that solving first the steady state in each of the transition gives excellent initial conditions for
solving the problem along the transition path.

F  Model Extensions and Robustness

In this section, I discuss several alternative specification of the quantitative model discussed in the
main body of the paper.

Firm Creation Cost

A possible explanation for the decrease in new business formation is the increasing cost of regulation
in the United States, which affects existing and potential entrepreneurs. The cost of regulation is difficult
to measure. One proxy for this cost is the number of restrictions in the administrative code. Al-Ubaydli
and McLaughlin (2017) provide an estimate of the number of restrictions and words that indicate that
a specific action is prohibited or required for firms. Using this dataset, I find that the average number
of restrictions within 2-digit NAICS industries grew 75% from 1985 to 2015. Arguably, an increase in
the regulatory burden would deter firm creation in a similar way of an increase in the value of k, the
creation cost in the problem of the entrepreneurs, would. Hence, in this section I ask, what is the level
of x that generates the same proportion of entrepreneurs in 2014 conditional on the parameter values and
values of the aggregates series as in 19857 I find that the value of k required to reduce the proportion of
entrepreneurs to the level observed in 2014 is almost seven times the value of k in my baseline exercise.
Denote this new level of the entry cost by £. Next, I study the model transition generated by a linearly
increasing trend of the entry cost. As in my previous exercise, I assume that the economy is at a stationary
equilibrium in 1985. Then, the agents learn the entire sequence of k;. I assume that k; increases between
1985 and 2015 and remains fixed at the value in 2015 for the rest of the transition. For the initial value
of k¢, I take the level used in my baseline calibration, and for the terminal level, I choose .

The left panel of Figure A.21 shows the evolution of the population share of entrepreneurs resulting
from an increase in the cost of firm creation. To facilitate the comparison with the baseline results, the
Figure A.21 also displays the evolution of the population share of entrepreneurs in my baseline exercise
and the population share of entrepreneurs in the data. First, notice that the decline in the share of
entrepreneurs implied by an increase in k; is more moderate than the decline observed in the data.
This is because, in anticipation of higher future costs, some households decide to transition earlier into
entrepreneurship, raising the share of entrepreneurs above the original stationary level. The increase in
the share of entrepreneurs is mostly explained by the response of low skill individuals as shown in the
right panel of Figure A.21. The center panel displays the evolution of the share of high skill entrepreneurs,
which is flatter relative to the evolution implied by my baseline exercise. In summary, an increasing cost
of regulation, in the form of an increase in the cost of firm creation, generates a small decline in the share
of entrepreneurs along the transition and does not seem to account for the rapid decrease in the share of
entrepreneurs among high skill individuals.3?

32These results might overestimate the real effect of the increase in the entry cost in my model. If one takes the
entry cost as a proxy for the cost of regulation imposed by the tax code and other mandatory rules that firms need
to follow, then the entry cost must have increased only 75% based on my calculations using the data collected by
Al-Ubaydli and McLaughlin (2017). In such a case, keeping the rest of the parameters as in 1985, my model would
predict a decrease of 0.5 percentage point in the share of entrepreneurs, much less than the drop of 3.9 percentage
points observed in the data.
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FIGURE A.21 — EFFECTS OF AN INCREASE OF THE COST OF FIRM CREATION, K
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Borrowing Constraints

A tightening of the borrowing constraint could also generate a decrease in the share of entrepreneurs.
There are at least two possible problems for such channel to be quantitatively relevant. First, given
the large increase of house prices observed before the Great Recession, it is unlikely that the borrowing
constraints have tightened over time, as many entrepreneurs use their house as a collateral to start a
firm. Moreover, if the borrowing constraints have become tighter, then one would expect that the rate
at which households and entrepreneurs get rejected by a financial institution when asking for a loan to
increase. However, data from the Survey of Consumer Finances (SCF) shows that the rate of rejection has
decreased, if anything, across the population in general, and for entrepreneurs in particular. Specifically,
the share of households whose head is between 22 and 60 years old that asked for a credit but where
rejected has remained constant around 25% since 1989. For entrepreneurs, the rate of rejection declined
from 25% in 1992 to less than 15% in 2016. Separating the sample in different age groups or considering
heads of households more than 60 year old does not change this result. Alternatively, it is possible that
individuals do not get rejected because they never asked for a credit in the first place. The SCF provides
information on the share of households (entrepreneurs) that did not ask for a credit because they expected
to be reject by the financial institution. Similarly to the rejection rate, the share of households that did
not ask for a credit because they expected a rejection has remained constant around 15% (12% within
entrepreneurs) between 1989 to 2007, increased during the Great Recession, and then declined again in
2016.

Second, in the context of my model, a tightening of the borrowing constraint is inconsistent with
the decrease in the share of low skill entrepreneurs observed in the data. In fact, the model predicts an
increase in the share of entrepreneurs within this group following a decline in the value of A. Figure A.22
shows the time series of the share of entrepreneurs under the assumption that the value of A decreases
by a third between 1985 and 2015, keeping fixed the rest of the parameters as in 1985. In this case, the
population share of entrepreneurs declines by half, mostly because of the decrease in the share of high
skill entrepreneurs. However, within the group of low skill individuals, the share of entrepreneurs increases
over time. This differential response is explained by the differences in managerial ability of high and low
skill individuals. Because high skill individuals are relatively more productive as entrepreneurs, they run
larger firms that require more resources. Therefore, a tightening of the borrowing constraint affects them
the most, whereas the effect for low skill individuals is weaker because they are less able as managers and
run smaller firms.

Collateral Constraint

In the baseline version of my model entrepreneurs require working capital to run their firms and they
can borrow resources up to a fraction A > 1 of their own wealth, a. This assumption was made to have an
interesting policy comparison. In this section I consider a more standard assumption. Entrepreneurs are
not required to pay workers in advance but borrow to rent capital up to Aa;. The problem of the workers
does not change, but the problem of the entrepreneurs changes to
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FIGURE A.22 — EFFECTS OF A TIGHTENING OF THE BORROWING CONSTRAINTS, A
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where all the notation follows from the main body of the paper. The first thing to notice is that written
in this, the equilibrium of this economy is constrained efficient. Notice this is not the case of the original
problem because wages appear in the borrowing constraint. In such case the decentralized equilibrium does
not necessarily coincide with planner’s solution as the latter internalized the fact that choosing a different
allocation, it relaxes the borrowing constraint, moving the economy closer to the efficient optimum. This
is not the case with the problem in Equation 19 as the value of p;; is assumed to be exogenous and
therefore is not part of the choice of the planner.

The second thing to notice is that the borrowing constraint relaxes over time as pf decreases. Every-
thing else equal, a decrease in the relative price of capital would induce more individuals to start a firm,
increasing the share of entrepreneurs in the economy. Still, because of the general equilibrium effects and
the effects of A and Hy, the decrease in the share of entrepreneurs is quite similar to my baseline results
in section 5. The left panel of Figure A.23 shows decline almost does not change in this case relative to
the data an and the baseline results. However, because I am using the same set of parameters used in
my baseline exercise, the level of the share of entrepreneurs is lower in this case. The right panel shows
that the distribution within skill groups changes substantially. Notice also that the share of entrepreneurs
declines in this case. This is because, with a more relaxed borrowing constraint, entrepreneurs can operate
even closer to their optimal level. General equilibrium will increase even more the wages, reducing the
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FIGURE A.23 — EVOLUTION OF THE SHARE OF ENTREPRENEURS
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share of entrepreneurs in the economy.

Myopic Transition

In the baseline case, I have assumed that agents have perfect foresight about the future path of the
aggregate state of the economy. Alternatively, one could consider that agents are surprised every period
about changes in the aggregate variables and expect that the current state of the economy to remain fixed
for the infinite future. In this sense, agents are perfectly myopic. This assumption does not change the
equilibrium definition, but it does modify the information set available for the agents. Hence, one needs
to change the solution algorithm accordingly.®® The top left panel of Figure A.25 shows the evolution
of the fraction of entrepreneurs in this case, along with the time series for the perfect foresight case and
the share of entrepreneurs calculated from the data. Overall, the evolution of the share of entrepreneurs
is quite similar, both qualitatively and quantitatively. Relative to the perfect foresight case, the overall
fall in the share of entrepreneurs and the speed of decline remain basically unchanged if one assumes that
entrepreneurs learn every period about the current aggregate state of the economy. Therefore, I conclude
that assuming perfectly myopic agents does not affect the results of my model.

Smooth Transition of Aggregates

How would my results change under an alternative assumption about the evolution of the aggregates
after 20157 To answer this question, I assume that the price of capital goods, the relative productivity
of high skill workers, and the supply of high skill workers all keep a constant growth rate equal to the
average growth rate observed during the period 2005-2015. I assume the growth rate of each trend declines
geometrically to reach 0 growth in 2035. The upper right panel of Figure A.25 shows that the share of
entrepreneurs and the decline implied by the model remain basically the same as in my baseline results.

General Equilibrium

In the baseline results, I have assumed a fixed interest rate. This was with the explicit purpose of
highlighting the effects of the change in wages on the decision to become an entrepreneur while muting
the general equilibrium effect of the change in the interest rate on the production cost and individuals’
savings. In this section, I study how my results change if I solve for the equilibrium interest rate along
with the wages of high and low skill workers.?* The bottom left panel of Figure A.25 shows the evolution

33 Appendix E explains in detail the algorithm used to solve the transition path in this case.
34Gince this is now a closed economy, one needs to pin down a particular value of capital-to-output ratio at the
initial steady state. I do that by choosing value of § to that the capital-to-output ratio is equal to three in the

32



FIGURE A.24 — COLLEGE PREMIUM AND INTEREST RATE IN GE
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Note: Figure A.24 shows the evolution of the skill premium and interest rate implied by the mode in the general equilibrium case.

of the share of entrepreneurs in the data, in the benchmark small open economy case and in the general
equilibrium case. Appendix Figure A.24 shows the evolution of the skill premium and the interest rate
implied by the model. In the latter, the decline in the share of entrepreneurs is half of the decline
generated by my benchmark case. This is because the interest rate increases substantially along the
transition path, increasing the rate of households’s saving. The increase in individuals’ savings has two
effects on entrepreneurial profits. First, more savings imply more capital for the firms, increasing the
profits of entrepreneurs. Second, more wealth relaxes the borrowing constraint, allowing entrepreneurs to
operate firms closer to their optimal size. These two effects increase the value of being an entrepreneur.
Consequently, the general equilibrium feedback dampens the effects of the changes in the wages on the share
of entrepreneurs. Overall, the general equilibrium version of the model predicts a decline of 2.0 percentage
points in the share of entrepreneurs, which is about 52% of the decline generated in the fixed interest
rate case. Consequently, although considering general equilibrium changes my results quantitatively, the
changes in wages and profits induced by the three aggregate trends I consider can account for at least half
of the fall in the share of entrepreneurs observed in the data.

A Longer Transition

In my baseline exercise, I have assumed that the economy is in steady state in 1985. Then agents learn
about the path of aggregate variables from that year to the infinite future. However, the relative price
of investment has shown a declining trend starting several years before 1985, so one might wonder how
much my quantitative results depend on the assumption that the economy is at steady state in 1985. To
address this concern, here I assume that the economy is at its stationary equilibrium in 1970, and then
individuals observe the evolution of the price of capital, the evolution of the productivity of high skill
workers, and the supply of high skill labor. As in my previous results, here I take the values of p;; and H;
from the data, and I change the value of A ; to reproduce the skill premium observed in 1970. Then, I
assume that each exogenous process remains constant after 2015. The bottom right panel of Figure A.25
shows the evolution of the share of entrepreneurs in the data and the model. First, notice that starting
the economy in 1970 does not affect the ability of the model to closely follow the decline in the share of
entrepreneurs from 1985 on. Second, the model predicts that the share of entrepreneurs was more or less
stable between 1970 and the early 1980s, and started its decline in the mid-1980s. The data necessary to
construct my preferred definition of entrepreneurs start in 1985. However, one can look at the evolution
of the share of self-employed business owners to get a sense of the evolution of the share of entrepreneurs
before 1985. This is show by the blue-dashed line in the bottom right plot of Figure A.25. Between 1970

stationary equilibrium at the beginning of my simulation. The corresponding value of g is 0.88, which is what I use
in my baseline calibration.
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FIGURE A.25 — SHARE OF ENTREPRENEURS FOR DIFFERENT ROBUSTNESS EXERCISES
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Note: The upper left panel of Figure A.25 compares the evolution of the share of entrepreneurs in the baseline perfect foresight case with
the share of entrepreneurs in the perfectly myopic case. The upper right panel shows the transition path of the share of entrepreneurs
under the assumption that aggregate variables grow at a decreasing rate after 2015. The bottom left panel of Figure A.25 compares the
baseline, fixed interest rate case with the evolution of the share of entrepreneurs in the general equilibrium case. Finally, the bottom
right panel displays the share of entrepreneurs implied by the model under the assumption that the economy was in steady state in
1970.

and 1985, the college premium decreased and then bounced back, explaining why my model predicts a flat
share of entrepreneurs in the first years of the transition. Therefore, I conclude that a longer transition
starting from 1970 does not change substantially my baseline, post-1985, results.3

35My results are consistent with the evidence from CPS. As it is show in Appendix Figure A.12, the proportion
of self-employed head of households does show a constant share of entrepreneurs between 1970 and the mid 1980s.
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