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Introduction

The standard Huggett (1996) life-cycle model has trouble generating enough rich
households.
One reason: the earnings of the rich are not high enough.
In the data, the rich are often business owners.
Can a life-cycle model with self-employment opportunities account for wealth
concentration?
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What is an Entrepreneur?

Mental distinction:

▶ Entrepreneur:
▶ One person owns and runs the firm.
▶ Limited access to financial markets.
▶ Success tied to entrepreneur’s skills.

▶ Corporation:
▶ Many owners. Hired CEO.
▶ Can issue equity.
▶ Can replace CEO.

Various definitions ... about 13% of households are entrepreneurs.
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Many rich are entrepreneurs
840 journal of political economy

TABLE 3
Fraction (%) of Entrepreneurs (According to Various Definitions) in a Given

Wealth Percentile of the Overall U.S. Wealth Distribution

Wealth Percentile, Top

1% 5% 10% 20%

Business owners or self-employed 81 68 54 39
All business owners 76 62 49 36
Active business owners 65 51 42 30
Self-employed 62 47 38 26
Self-employed business owners 54 39 32 22

TABLE 4
Median and Mean Net Worth (in Thousands of Dollars) for

Various Groups of People

Median Mean

Whole population 47 189
Business owners or self-employed 172 599
All business owners 205 695
Business owners but not active

management 293 768
Business owners not self-

employed 179 470
All self-employed 169 665
Self-employed (active) business

owners 265 829
Self-employed and not business

owners 36 224

status. Regardless of the specific definition of entrepreneurship, entre-
preneurs are much richer than nonentrepreneurs. The business owners,
however, tend to be richer than the self-employed. Not surprisingly, the
poorest are those who declare being self-employed but not business
owners; some of these households might be the low-wage workers who
turn to self-employment for lack of better opportunities3 or people who
are self-employed as a hobby. Interestingly, the business owners who do
not have an active management role in the business are very rich and
are likely to use the business as an investment opportunity.

We have seen that many of the rich people are entrepreneurs. But
who are the others, and how did they become rich? Unfortunately, the
SCF provides only very coarse classifications by occupation, for example,

3 Rissman (2003) documents that in the National Longitudinal Survey of Youth, more
than one-quarter of all younger men experience some period of self-employment, and
many of them return to wage work. She argues that for these workers self-employment is
a low-income alternative to wage work and provides an alternative source of income for
unemployed workers. Rissman also finds that young men are more likely to become self-
employed when their wage opportunities are more limited, as in periods of economic
downturns.
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Source: Cagetti and De Nardi (2006)
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Wealth distribution among entrepreneurs

0 Workers . Business owners 

Figure 2. Average Per-Family Wealth of Workers and Business Families in Each Income Decile as 
Average of 1984 and 1989 PSID Data. The Top Graph Adopts the First Definition of Entrepreneurs 

while the Bottom Graph Adopts the Second Definition of Eutrepreneurs. 

of total per-family wealth: the top graph for the first definition of entrepreneurs 
and the bottom graph for the second definition of  entrepreneur^.^ The decile 
thresholds are determined with respect to the total sample, and therefore, worker 
and business families located in the same income decile dispose, approximately 
and with the exception of the first and last decile, of the same income. More 
detailed information is provided by Tables 9 and 10 in the Appendix. 

Figure 2 shows that business families own on average higher levels of wealth, 
relative to their incomes, than worker families. If we consider the total sample of 
business and worker families, the ratio of wealth to income is more than twice as 
large as it is for business families. In terms of total distribution, we observe that 
in 1989, and for the first definition of entrepreneurs, 14.9 percent of all families 

'"Family income" is defined as the sum of incomes coming from all sources plus transfers of all 
family members. 

Source: Quadrini (1999)

Many entrepreneurs are not rich (though that depends to some extent on the
definition of entrepreurship)
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The Key Question

How important is entrepreneurship for wealth concentration?

How to make that question precise?

One approach

▶ Write down a “reasonable” model of entrepreneurship.
▶ Does it get the top 1% wealth share?
▶ How much does the top 1% share fall when entrepreneurship is “switched off”?
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What Model?

What should the model look like?
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A benchmark model

Quadrini (1999) and Cagetti and De Nardi (2006)

▶ much of the literature consists of minor variations of this model

Overview: Huggett (1996) plus

▶ workers can start firms
▶ intended bequests
▶ stochastic aging
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Why this Model?

The obvious approach:
Add entrepreneurship to Huggett (1996).

Why also add bequests?
Intuition: Without a saving motive, old entrepreneurs retire and consume.

Why stochastic aging?
A computational trick.
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Stochastic Aging

Huggett (1996): need to compute aD value functions.

▶ expensive!

One way of getting fewer value functions:
Make the model period longer.

▶ e.g., one model period is a decade

Drawbacks:

▶ There are no transitory shocks (each lasts at least 1 model period)
▶ Model cannot match any data at higher frequencies.
▶ But most entrepreneurs quit early on.
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Stochastic Aging

Each agent goes through a small number of phases.

▶ In Cagetti and De Nardi (2006): work and retirement

Each period, the agents gets “older” with fixed probability.

▶ Each period within a phase is “the same.”
▶ Only need one value function per phase.

11 / 32



Demographics and Preferences

Two life phases: work and retirement.

▶ Stochastic transition between phases

Dying agents are replaced by their children.

▶ Likely overstates the role of inheritances.

Preferences: same as Huggett.
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Endowments

In each period:

▶ Draw a labor endowment yt (Markov)
▶ Draw a self-employment productivity θt (Markov)
▶ One unit of labor (unless retired).
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Technologies

Corporate sector: standard technology

F(Kc,Lc) = AKα
c L1−α

c (1)

Entrepreneur sector:
g(k,θ) = θ kν +(1−δ )k (2)

▶ diminishing returns → finite firm size
▶ more productive → want bigger firm

Without corporate sectors, entrepreneurs would produce too much output
and therefore get too much income.

14 / 32



Technologies

Resource constraint:
Y = C+ I (3)

where

▶ Y = F (Kc,Lc)+G
▶ Lc = mass of all workers
▶ G = sum of all entrepreneurial outputs θkν

▶ C = sum of consumption of all agents
▶ I = K′+(1−δ )K
▶ K = Kc +Ke
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Markets

1. Competitive goods market (numeraire)
2. Competitive labor market (w)
3. Rental market for K
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Timing within periods

Enter the period with wealth at.
Decide whether to be a worker or an entrepreneur.

Workers earn wy

Entrepreneurs

▶ hire k subject to a borrowing constraint
▶ produce output
▶ repay k with interest

Choose consumption ct and saving at+1.
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Household Problem: Young

State: assets a, productivities y and θ .

V (a,y,θ) = max{Ve (a,y,θ) ,Vw (a,y,θ)} (4)

All young households face this problem, even if they were entrepreneurs last year.
Firms only exist for one period.
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Worker

Vw (a,y,θ) = max
c,a′

u(c)+βπyEV
(
a′,y′,θ ′)+β (1−πy)EWr

(
a′
)

(5)

subject to
a′ = (1+ r)a+(1− τ)wy− c (6)

where

▶ πy: probability of getting “old”
▶ τ : social security tax rate
▶ Wr: value of retirement as worker
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Entrepreneurs

Use own assets and loans to invest k.
Immediately receive output

g(k,θ) = (1−δ )k+θ kν (7)

No risk.

Ve (a,y,θ) = max
c,k,a′

u(c)+βπyEV
(
a′,y′,θ ′)+β (1−πy)W

(
a′,θ ′) (8)

subject to a′ ≥ 0 and
a′ = g(k,θ)+(1+ r)(a− k)− c (9)

where W is the value of being an old entrepreneur.

20 / 32



Borrowing constraints

The borrowing constraint a′ ≥ 0 is key.
Operating at efficient scale requires rich entrepreneurs.
Entrepreneurs have an incentive to save.

Later models have more sophisticated borrowing constraints
where max k increases with a.
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The Retired

If entrepreneur: can continue to run business

W (a,θ) = max{We (a,θ) ,Wr (a)} (10)

We looks basically like Ve.

Wr (a) = max
c,a′

u(c)+βπoWr
(
a′
)
+β (1−πo)︸ ︷︷ ︸

die

EV
(
a′,y′,θ ′)︸ ︷︷ ︸
child

(11)

subject to
a′ = (1+ r)a+p− c (12)

Dying means being young again...
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Corporate sector

Representative firm with standard technology

F(Kc,Lc) = AKα
c L1−α

c (13)

No direct interaction with startup sector (entrepreneurs).
Implication:

▶ Taxing entrepreneurs has little effect on most of the economy.
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Calibration

Standard choices for preferences, depreciation, capital share, etc.

Self-employment productivity is either 0 or θ .

▶ Implications: all self-employed are rich (very different from data)
▶ 2x2 transition matrix is Pθ (2 independent parameters).

Six remaining parameters: β ,θ ,Pθ ,ν , f are chosen to match:

▶ fraction of population self-employed (Pθ ),
▶ length of self-employment spells (Pθ ),
▶ K/Y (β ) and KC/K (θ ,ν)

▶ fraction of output earned by entrepreneurs (θ ,ν)

▶ aggregate bequest flows (which parameter pins that down?)
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Remarks

Calibration of bequests is, as usual, data free.

▶ Unlike data, all rich leave big bequests.

Entrepreneurship is ”nearly exogenous.”

▶ With only 1 value for θ and with strong persistence of θ , households will almost
always choose self-employment when possible.

Households are very impatient: β = 0.87.

▶ Intuition: relative to the basic life-cycle model, households save more (b/c of the
possibility of future self-employment).

▶ But workers hold less wealth than in basic life-cycle model.
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Results

The model accounts for the cross-sectional wealth distribution.entrepreneurship, frictions, and wealth 851

TABLE 6
Comparing Data and Models with and without Entrepreneurs

Capital-
Output
Ratio

Wealth
Gini Entrepreneurs

Percentage Wealth
in Top

1% 5% 20% 40%

U.S. data 3.0 .8 7.55% 30 54 81 94
Baseline model

without entre-
preneurs 3.0 .6 .0% 4 20 58 95

Baseline model with
entrepreneurs 3.0 .8 7.50% 31 60 83 94

IV. Results

We first study the two versions of our model (one without and one with
entrepreneurs) and discuss their ability to reproduce the observed in-
equality in wealth. We also highlight the key intuition of the underlying
saving behavior and its implications for wealth concentration.

The first row in table 6 displays the aggregate capital-output ratio and
several statistics on the wealth distribution in the United States. The
notion of capital that we use includes residential structures, plant, equip-
ment, land, and consumer durables, and it implies a capital-output ratio
of about 3.0 for the period 1959–92 (Auerbach and Kotlikoff 1995).
(The ratio of average wealth to average income is also about 3.0.) The
data pertaining to the distribution of wealth come from the 1989 SCF.
The waves for other years are similar.

In the other rows of the table, we report the corresponding statistics
generated by the simulations of various versions of our model economy.

A. The Model without Entrepreneurs

The second row of table 6 refers to the model economy without entre-
preneurs. In this run, we assign zero entrepreneurial ability to everyone
and change the household’s discount factor to match the same capital-
output ratio. All other parameters, including the general equilibrium
prices, are the same as in the benchmark economy.

These results thus refer to a model economy with labor earnings risk
and a simplified life cycle structure. As we can see from the table, this
model economy produces a distribution of wealth that is much less
concentrated than that in the data and that, in particular, does not
explain the emergence of the large estates that characterize the upper
tail of the distribution of wealth. Figure 1 compares the distribution of
wealth implied by the data (1989 SCF, in thousands of dollars) with the
distribution of wealth implied by the model without entrepreneurial
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Results are robust against relaxation of altruism and borrowing constraints.
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Entrepreneurs have high saving ratesentrepreneurship, frictions, and wealth 855

Fig. 5.—Saving rate for highest-ability workers. Solid line: those with high entrepre-
neurial ability; dash-dot line: those with no entrepreneurial ability; vertical line: asset level
at which high–entrepreneurial ability individuals enter entrepreneurship.

level as workers and want to build up their buffer stock. If their assets
are high enough, they dissave; and the richer they are, the higher their
rate of dissaving. In this simulation, the asset level at which the saving
rate goes from positive to negative is below $1 million.

The people with high entrepreneurial ability become entrepreneurs
only if their wealth is above a certain level, denoted in the graph by a
vertical line. The saving rate of those with high entrepreneurial ability
who do not own enough assets to become entrepreneurs is higher than
the one for the workers because ability is persistent, and the workers
with high entrepreneurial ability save to have a chance to start a business
in the future. In this region, the distance between the solid line and
the dash-dot line is solely due to the higher implicit rate of return from
saving that one could obtain becoming an entrepreneur in the future:
all households become workers in this range and earn the same income,
but the desire to become entrepreneurs generates a higher saving rate
for those who have such ability.

The saving rate of those with high entrepreneurial ability and enough
assets to become entrepreneurs is positive and considerably higher than
that for workers. The return on the entrepreneurial activity is high, and
the entrepreneur would like to increase the size of the firm by borrowing
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This is key for generating high wealth concentration: the rich must also save a lot.
Intuition:

▶ Borrowing constraint raises the return to capital.
▶ Self-employment state is transitory.
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Main Conclusions

1. Entrepreneurship allows a “standard” model to generate the rich top 1%.
2. Mechanism:

2.1 Entrepreneurs are income rich (all of them!)
2.2 Rates of return to saving are high when borrowing constraints bind.
2.3 Therefore, even rich entrepreneurs save.
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Open Questions

1. Does the model get the wealth distribution among workers / among self-employed?
1.1 It looks like all model self-employed are rich. Not true in the data.
1.2 Are there any wealthy workers (managers, lawyers, ...)?

2. Is the correlation between inheritance and wealth too high?
3. What fraction of wealth is actually invested in businesses?

In Herranz et al. (2015) the median is only 1/5.
4. Does the rate of return match up with data? (Moskowitz and Vissing-Jørgensen,

2002)
5. More data on the life-cycle of entrepreneurs.

Does this literature wildly overstate the role of entrepreneurs and bequests?
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Data challenges

Lack of panel data.

Cannot answer:

▶ Are the rich rich because they are entrepreneurs?
▶ Or are the rich entrepreneurs because they are rich?
▶ What are the sources of lifetime income for the rich?
▶ Are a few people entrepreneurs most of their lives?
▶ Or are many people entrepreneurs for short spells?
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