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Abstract

We show that lack of firm entry has been an important factor causing the slow recovery

of employment in the United States after the Great Recession. Our counterfactual exercise

shows that lack of firm entry accounts for 22 percent of the difference between the actual

level of employment per labor force participant in March 2012 and its pre-recession level,

in March 2007. In a standard model of firm dynamics featuring aggregate uncertainty

and firm heterogeneity, we show that a negative aggregate productivity shock does not

generate a drop in firm entry, while a negative demand shock does. The latter causes a

significant drop in firm entry that is similar to the one observed during the Great Recession.

However, the demand shock alone does not generate a slow recovery. Finally, we provide

empirical evidence that contradicts common explanations for the lack of firm entry, such

as financial constraints, offshoring, increased uncertainty at the firm level, and increased

self-employment.
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1 Introduction

This paper studies firm entry in the United States during the Great Recession and its sub-
sequent years. We show that besides the slow recovery of employment, the recovery after the
Great Recession is also characterized by the slow recovery of firm entry. Using data from the
Business Dynamics Statistics (U.S. Census), we show that both the Double-Dip Recession in
the 1980s and the Great Recession featured a substantial drop in the number of firms (see Fig-
ures 1 and 2).1 However, when comparing the recovery in the number of firms, we verify that
it has been remarkably slower after the Great Recession.

We then link the slow recovery of firm entry to the slow recovery of employment, which
has been the focus of many researchers in recent years.2 We consider a counterfactual exercise
where we quantify the effect of lack of firm entry on employment, and show that it accounts
for 22 percent of the difference between the actual level of employment per labor force partic-
ipant in March 2012 and its pre-recession level, in March 2007. This result is consistent with
recent findings in the labor economics literature, which shows that low probabilities of finding
jobs play an important role in explaining fluctuations in unemployment in the business cycle
frequency (e.g., Shimer (2008)).

Motivated by the empirical facts mentioned above, we then extend the industry equilibrium
framework of Hopenhayn (1992) by adding aggregate uncertainty in productivity and assess
how firm entry reacts to a negative supply shock and a negative demand shock. Our results
show that a negative aggregate productivity shock does not generate a drop in firm entry, while
a negative demand shock does. The latter causes a significant drop in firm entry, similar to the
one observed during the Great Recession. However, the demand shock alone does not generate
a slow recovery.

Finally, we empirically assess alternative explanations for the slow recovery. These ex-
planations include financial constraints, offshoring, increased uncertainty at the firm level and
transfers to self-employment. The empirical evidence that we provide contradicts such expla-
nations.

Related Literature: our work is related to studies that have focused on firm dynamics and the
Great Recession. Siemer (2014) argues that in a model with firm entry and financial constraints,
a large financial shock curtails young small firms more relative to large old ones. The author
then argues that a financial shock can result in a long lasting recession caused by a “missing
generation” of entrants. The same distinction between young and old firms is made in Mehrotra
and Sergeyev (2015) and Dyrda (2014), but they do not analyze entry and exit of firms. These
studies are different from ours because we do not focus on the drop of firm entry, but on the slow
recovery of firm entry. As we show, a standard model that generates a drop in firm entry would

1There were two recessions in the early 1980s, but we are treating them as one. We compare the Great Reces-
sion to the Double-Dip Recession because both feature a similar drop in the magnitude of output and employment.

2E.g. Elsby et al. (2011), Jaimovich and Siu (2014), and Haltiwanger, Jarmin and Miranda (2013).
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predict that firm entry should increase above trend after few periods following the recession.
The paper proceeds as follows: in Section 2 we provide the empirical evidence; in Section

3 we describe the counterfactual exercise, where we quantify the effect of the lack of firm entry
on the slow recovery of employment; in Section 4 we analyze firm entry over the business
cycle using a frictionless model of firm dynamics facing aggregate uncertainty; in Section 5 we
empirically assess different hypotheses for the slow recovery of firm entry; Section 6 concludes.

Our work is preliminary and incomplete. The goal of this project is to provide both empiri-
cal evidence and a theoretical understanding on the sources driving the lack of firm entry after
the Great Recession.

2 Empirical Evidence

The primary dataset used in our analysis is the Business Dynamics Statistics (BDS), pub-
lished by the Center of Economic Studies in the U.S. Census Bureau. It is a publicly avail-
able dataset containing annual (mid-March) information on private businesses in the United
States from 1977 to 2012 (see Haltiwanger, Jarmin and Miranda (2009) and Jarmin and Mi-
randa (2002) for a complete description of the data). It is based on administrative records and
covers most of the private non-agricultural sector of the economy. The main exclusions are
self-employed individuals, employees of private households, agricultural production employ-
ees, and most government employees. BDS includes only employer firms, i.e., for a firm to be
included in the BDS it must have at least one employee in its payroll.

Information is available both at the firm and establishment levels. An establishment is
defined as a single physical location where production takes place, while a firm corresponds
to a group of establishments linked to each other by ownership status, i.e., they operate under
the control of the same firm. We consider the firm as the main economic unit, since it is the
one who makes the relevant decisions about the economic activities of its own establishments.3

Finally, labor force series is based on the Current Population Survey (CPS) from the Bureau of
Labor Statistics (BLS).

Drop in the number of firms and its slow recovery after the Great Reces-
sion

In Figure 2, we plot number of firms per labor force participant from 1977 until 2012. As
pointed out in Luttmer (2010), the number of firms and the number of labor force participants
share a common trend during the period we are covering. We can see in Figure 2 that once we

3Our results wouldn’t change if we carried out the same analysis using establishment as the main economic
unit instead, because in our data, cyclical variations in the number of establishments is driven mainly by cyclical
variations in the number of firms.
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normalize the number of firms by the number of labor force participants we have a stationary
series.4

It can be seen in Figure 2 that the number of firms per labor force participant dropped
significantly during both the Double-Dip Recession in the early 1980s and during the Great
Recession (2007-2009). From March 1979 to March 1981, the number of firms per labor force
participant dropped 4.5 percent and from March 2007 to March 2010, it dropped 6 percent.
The latter is the largest variation observed in the period for which we have data.

Although the Double-Dip Recession and the Great Recession have in common the fact
that they both featured a significant drop in the number of firms per labor force participant
(more than 4 percent each), the recovery periods following them are remarkably different. The
recovery of the number of firms per labor force participant after the Great Recession has been
much slower than the one observed in the early 1980’s. This fact is illustrated in Figure 3.

According to the recession dates of the National Bureau of Economic Research (NBER),
the Double-Dip Recession started in January 1980 and ended in November 1982, and the Great
Recession started in December 2007 and ended in June 2009. Since we have annual data, we
take the values in March 1979 and March 2007 as the pre-recession levels.

Figure 3 shows that the number of firms per labor force participant increased immediately
after the end of the Double-Dip Recession. After 15 months, it was only 1 percent lower than
its pre-recession level, and after 25 months it had recovered completely. On the other hand,
the number of firms per labor force participant continued to drop in the months after the Great
Recession. Only after 20 months, it started to increase again. In March 2012, 27 months after
the end of the recession, the number of firms to labor force is still 6% below trend. Therefore,
even after taking into account the fact that the drop in the number of firms per labor force
participant was larger during the Great Recession than during the Double Dip Recession, the
recovery of the number firms per labor force participant after the Great Recession seems to be
remarkably slow.

Lack of Firm entry as the main driver

The drop in the number of firms per labor force participant observed during the Great Re-
cession can be accounted for by either variations in the number of entering firms per labor force
participant or by variations in the number of exiting firms per labor force participant. In figure
4, we show how these two series evolved in the past years.

Between March 2007 and March 2009, the number of exiting firms per labor force partici-
pant increased 13 percent and the number of entering firms per labor force participant decreased
23 percent, indicating that firm entry contributed more to the initial drop in the number of firms
per labor force participant during the Great Recession.

Furthermore, lack of firm entry plays a major role in accounting for the slow recovery of the

4Luttmer (2010) shows that the trend is similar for the last 80 years.
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number of firms per labor force participant after the Great Recession. The number of exiting
firms per labor force participant returned to its pre-recession level in March 2010. However,
the number of entering firms per labor force participant continued to fall, and after March 2010
it has been recovering slowly. In Figure 5 we plot the time series for firm entry and exit as
a fraction of the size of the labor force. It shows that firm entry also dropped in the Double-
Dip Recession in the early 1980s, but it recovered much faster when compared to the Great
Recession.

Therefore, we can conclude that the drop in the number of entering firms per labor force
participant is the main force driving both the drop in the number of firms per labor force par-
ticipant during the Great Recession and its slow recovery thereafter.

3 Counterfactual: quantifying the impact of lack of firm en-
try on the slow recovery of employment

In the previous section we could see that the period following the Great Recession is also
characterized by the slow recovery in the number of entering firms per labor force participant.
In this section we will link the slow recovery of firm entry to the slow recovery of employment
per labor force participant, a subject of much debate in the recent years (Elsby et al. (2011),
Jaimovich and Siu (2014), and Haltiwanger, Jarmin and Miranda (2013)).

Despite the fact that on average younger firms have fewer employees and face lower survival
rates (see Table 1), job creation from young firms, specially startups (age 0), is very important
for the net job creation in the economy (Decker et al. (2014)). Conditional on survival, young
firms show on average much higher growth rates than the more established firms (Haltiwanger
et al. (2012) and Decker et al. (2014)).

Therefore, in this section we quantify the impact of the slow recovery of firm entry on
the slow recovery of employment by doing a counterfactual, where we calculate how the U.S.
economy would have recovered after the Great Recession if the number of entering firms per
labor force participant had recovered as it did after the Double-Dip Recession. As discussed
above, since the Double-Dip Recession is the most comparable to the Great Recession in terms
of magnitude, we use the recovery of the number of entering firms per labor force participant
after the Double Dip Recession to discipline our analysis.

Figures 6a and 6b illustrate our exercise. Let entryCF
t denote the number of entering firms

in period t, where we use subscripts CF and AC to denote the counterfactual series and the
actual series, respectively, and let LFt denote the number of labor force participants in t. We
define:
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entryCF
t /LFt = entry AC

t /LFt , t = 2007,2008,2009

entryCF
2009+i/LF2009+i

entry AC
2007/LF2007

=
entry AC

1982+i/LF1982+i

entry AC
1979/LF1979

, i = 1,2,3

For the years from 2007 to 2009, we choose the counterfactual series entry CF
t /LFt to be

equal to the series that we actually observe in the data. Since our focus is on the recovery of
firm entry, we decided to take the drop as given. For the periods after 2009, we assume that the
number of entering firms per labor force participant recovers as it did in the early 1980s, using
the pre-recession values in 1979 and 2007 as reference.

Next, we calculate the counterfactual series of employment that would result from this new
series of firm entry. In order to do that, we need to take into account the differences in growth
rates and survival rates between firms of different age profiles in different periods. We use the
inputs in Table 1. For example, the average number of employees of an entrant firm (age 0)
was 6.3 in 2010. Between 2010 and 2011, 25.7% of these entrant firms exited, so the survival
rate of firms of age 0 in 2010 was 74.3%.

Let l(x, t) denote the average number of employees of a firm that is x years old in period t.
In our example we used l(0,2010) = 6.3. Let s(x, t) be the cumulative survival rate that a firm
of age x in t faced between t−1 and t. In our example, we used s(1,2011) = 0.743. We define
s(0, t) = 1. The counterfactual series of employment per labor force participant is given by,

empCF
t /LFt = empAC

t /LFt , t = 2007,2008,2009

empCF
t /LFt = empAC

t /LFt +
t−2010

∑
i=0

(entryCF
t−i− entryAC

t−i)
l(i, t)
LFt

i

∏
j=0

s(i− j, t− j)

for t = 2010, ...,2012.

Note that we are assuming that the firms that did not enter would behave exactly as the
ones that did enter. Figure 6b shows the counterfactual series for employment. In 2010, the
lack of firm entry could explain only 3 percent of the difference between the actual value of the
employment per labor force participant and its pre-recession level. However, by 2013, it could
explain 22 percent of the difference. The reason for the divergence between the two series is
exactly the cumulative effect of firm entry. For example, in 2012, besides taking into account
the employment level of entering firms, we also need to account for the employment levels of
the previous cohorts (2010 and 2011), adjusted by the survival and growth rates according to
their respective age profiles.
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The facts presented above lead us to analyze how a simple model of firm dynamics is
capable of explaining the behavior of firm entry in the business cycle.

4 Model

We extend the industry equilibrium framework of Hopenhayn (1992) by adding aggregate
uncertainty in productivity and aggregate uncertainty in the marginal rate of substitution be-
tween consumption and labor. We add aggregate uncertainty in productivity because we want
to first study what happens to firm entry when there is a negative supply shock, which is repre-
sented by the aggregate productivity shock. We add aggregate uncertainty in the marginal rate
of substitution between consumption and labor because we want to study what happens to firm
entry when there is a negative demand shock, which is represented by the negative preference
shock affecting the marginal rate of substitution between consumption and labor.

Firm’s Problem

Upon entry, firms draw idiosyncratic productivity s from a distribution G(s) after paying
sunk entry cost ce, in units of labor. After that, idiosyncratic productivity shocks s follow a log
AR(1) process:

logst+1 = ρs logst + ε
s
t+1, ε ∼ N(0,σ2

εs)

A firm is then characterized by its idiosyncratic productivity s. Let Ω be the distribution
of firms. The aggregate state of the economy is given by aggregate productivity ZA, aggregate
preference shock ZD, and the distribution of firms Ω, over s. Let S = (ZS,ZD,Ω) denote the
aggregate state of the economy.

A firm maximizes the expected discounted value of profits, which are then passed on to
households who own the firms. In our setting, this is equivalent to the firm facing a sequence of
static problems. Given a decreasing returns to scale technology, the firm chooses labor in order
to maximize current profits. The current profits are given by,

π(s,S) = max
l f (s,S)

sZAl f (s,S)θ −w(S)l f (s,S)

where 0 < θ < 1.
Firms die exogenously with probability η , where 0 < η < 1. The value of a firm with

idiosyncratic productivity s is given by

V f (s,S) = π(s,S)+β (1−η)ES′m(S′)V (s′,S′)

where m(S′) = Uc(S′)
Uc(S)

is the stochastic discounting factor of the representative household.
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Household Problem

A representative household faces a sequence of static problems where it chooses consump-
tion and leisure, given ZD, w(S), and Π(S).

max
C(S),L(S)

U(C(S),1−L(S);ZD)

s.t.

C(S) = w(S)L(S)+Π(S)

C(S)≥ 0; L(S) ∈ [0.1]

Recursive Competitive Equilibrium

Given initial aggregate state (ZA
0 ,Z

D
0 ,Ω0), an equilibrium is wage function w(S), mass of

entrants function µ(S), value functions for the firm V f (s,S), policy functions for the household
C(S), L(S) and for the firms l f (s,S) such that

• given w(S), the policy functions C(S), L(S) solve the household problem;

• given w(S), V f (s,S), the policy function l f (s,S) solves the firm’s problem;

• the zero-profit condition holds

∫
V f (s,S)G(s)ds = w(S)ce;

• markets clear,

C(S) =
∫

sZAl f (s,S)θ (Ω(s)+µ(S))ds

L(S) =
∫

l f (s,S)(Ω(s)+µ(S)G(s))ds+µ(S)ce

• the distribution of firms Ω evolves according to

Ω′(B) = (1−η)
∫

1{s′∈B}

∫
f (s,s′)(Ω(s)+µ(S)G(s))dsds′.

for all B⊂ S.

Remarks: We assume that firms die exogenously with probability η mainly because we
are focusing on lack of firm entry. Exit in this model can be endogenized by adding a fixed
operating cost as in Hopenhayn (1992). While the assumption of exogenous exit doesn’t drive
our results, it reduces the computational burden of solving for equilibrium (see Appendix).
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Quantitative Analysis

For the functional form of the utility function, we choose

U(c,1− l;ZD) = ZD logc+ψ log(1− l).

Note that in this case ZD works as a labor wedge (Chari et al. (2008)). Aggregate preference
and productivity shocks follow log AR(1) processes,

logZA
t+1 = ρA logZA

t + ε
A
t+1,

logZD
t+1 = ρD logZD

t + ε
D
t+1,

where εA
t+1 ∼ N(0,σ2

εA) and εD
t+1 ∼ N(0,σ2

εD).
The labor preference parameter ψ is chosen such that the Frisch elasticity of labor with

respect to the wage rate is 2.65. This is in the range used in the macro literature (Rogerson and
Wallenius, 2009). The death rate η is chosen to be .08, which is the average exit rate of firms
in the data (1977 to 2007). We set ce = 0.11 so that entrants’ share of aggregate employment
is equal to 3%. The rest of the parameters are standard.

In these kinds of models where we have firm heterogeneity and aggregate uncertainty, we
have to keep track of the firm distribution to solve for prices. However, that is an object with
infinitely many dimensions. This leads to an algorithm similar to that used in Krussell and
Smith (1998), Khan and Thomas (2003), and Clementi and Palazzo (2014). The algorithm is
discussed in more detail in the Appendix.

In Figure 7 we show the impulse response functions resulting from a 4 percent drop in
aggregate productivity. The drop in aggregate productivity leads to a similar drop in wages,
which leads to an increase in firm entry. As can be seen in 7 , output falls by approximately
4 percent and firm entry increases by almost 8 percent. We can also observe that firm entry
recovers quickly after the recession. Since entry is a flow, it makes sense that it falls back to
a level below trend after the recession so that the mass of firms in the economy also recovers
back to trend. Therefore, we could see that in this simple model of firm dynamics, a negative
productivity shock actually generates an increase in firm entry, contrary to what we observed
in Great Recession.

In Figure 8 we show the impulse response functions resulting from a 4 percent drop in ZD.
The negative demand shock leads to a small increase in wages, which leads to a drop in firm
entry. As can be seen in 7 , output falls by approximately 1 percent and firm entry falls by
almost 20 percent. We can also observe that firm entry recovers quickly after the recession.
Therefore, we could see that in this simple model of firm dynamics, a negative demand shock
generates a drop in firm entry similar to the one observed in the Great Recession. However, it
does not generate persistence. After three periods, firm entry is already above its steady-state
level.
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This leads us to the next section, where we rule out possible hypotheses that have been
often suggested in the literature. We do it based on empirical evidence .

5 Assessing Alternative Hypotheses

Financial Constraints

Given the financial aspect of the Great Recession, many models that try to account for
it rely on financial frictions. Following this line, Mehrotra and Sergeyev (2015) and Siemer
(2014), both featuring firm dynamics, model the crisis as financial shocks. They focus on the
financial needs of young firms, that borrow from commercial banks in order to finance their
initial investment (Robb and Robinson (2014)). Mehrotra and Sergeyev (2015) consider that
young firms use real state as collateral in order to finance investment, so the drop in housing
prices observed in the data could represent a tightening of the borrowing constraint. Siemer
(2014), on the other hand, explain the slow recovery in the number of entering firms as the
result of a credit crunch that followed the crisis, which reduced bank lending to new business.

In order to assess the financial constraint channel, we use the survey conducted by the
National Federation of Independent Business, the Small Business Economic Trends. In this
survey, small business owners are asked what is the single most important problem they are
facing. The alternatives are: taxes, inflation, poor sales, financing and interest rates, cost of
labor, government regulation, competition from large businesses, quality of labor, cost of in-
surance, and others.

In Figure 9 we plot the time series for two of the alternatives: financing and interest rates,
and poor sales.5 Despite the fact that financing seemed to be a major issue during the Double-
Dip Recession, it does not show a similar pattern in the recent crisis. We take this result as
evidence that the financial constraint channel, at least in the way it has been proposed so far, is
not the main driver of the slow recovery in firm entry.

Openness and Offshoring

Since the 1980s, the U.S. economy has become more open and off shoring of jobs by com-
panies operating in the U.S. has increased. This is a factor that has been popular in explaining
jobless recoveries (e.g., Waddle (2013)). We question if off shoring and increased openness is
contributing to the slow recovery of firm entry. We consider two mechanisms through which
offshoring and increased openness might contribute to the slow recovery of firm entry.

First, we consider a direct mechanism, where we would observe less foreign firms entering
the U.S. market. However, in Figure 10, we plot the number of tax returns filed by foreign
corporations operating in the U.S. which shows that it has continued to increase since 2007.

5These are the series that show higher cyclicality during recessions.
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Second, we consider an indirect mechanism, where large firms in the U.S. substituting
inputs from domestic firms by foreign inputs. In this case, the lower demand for domestic
inputs might reduce the incentives of new firms to enter the market. However, we observe lack
of firm entry in all sectors, including sectors which are highly nontradable (e.g., construction
and retail services). This can be seen in Figure 11, where we plot the number of entering
firms per labor force participants for the sectors that account for most of entering firms in the
economy: service; construction; retail; finance, insurance and real estate. They account for
46%, 7%, 22%, 10% of entering firms, respectively, and together they account for 85% of firm
entry.

Uncertainty at the firm level

Suppose firms face idiosyncratic time varying productivity shocks as in Hopenhayn (1992).
Bloom et al. (2011) study manufacturing establishments for the U.S. economy and show that
the variance of idiosyncratic shocks increases during recessions. The literature refers to it as
increased uncertainty at the firm level. Arellano et al. (2012) argue that increased uncertainty
along with labor adjustment costs and financial frictions can generate a significant decline in
output and labor, but not in labor productivity, similar to what was observed in the Great Re-
cession.

However, in Bloom et al. (2012), we can see that in the Doble-Dip Recession in the 1980s,
uncertainty increased to approximately 85 percent of the level observed during the Great Re-
cession. Therefore, an explanation to the slow recovery in firm entry that relies on increased
uncertainty at the firm level must account for the Double-Dip Recession in the 1980s, when
firm entry recovered relatively quick. It is then a challenge to explain why increased uncer-
tainty would generate a slow recovery in the recent recession as compared to the Double-Dip
Recession in the 1980s, unless there was some structural change that complements the in-
creased uncertainty.

Self employed

In the data we use, BDS, self-employment is not included. So it might be the case that more
people are becoming self-employed, which might explain the drop in the number of new em-
ployer firms and its slow recovery. However, Figure 12 shows that the recovery in the number
of self-employed after the Great Recession has been slow, which contradicts the hypothesis.

6 Conclusion

Besides the slow recovery of output and employment, we showed that lack of firm entry
is another feature of the Great Recession and its subsequent years. We have shown that the
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number of firms per labor force participant dropped significantly during the Great Recession
and has been recovering slowly ever since, and that lack of firm entry is the main force driving
it.

We quantified the effect of the lack of firm entry on the slow recovery of employment,
where we showed that it accounts for 22 percent of the lack of employment by 2012.

We then investigate how firm entry reacts to negative supply and demand shocks in a sim-
ple firm dynamics model. The supply shock does not generate a drop in firm entry, while the
demand shock does. The latter causes a significant drop in firm entry, similar to the one ob-
served during the Great Recession. However, the demand shock alone does not generate a slow
recovery.

Finally, we showed how empirical evidence contradicts common explanations for the slow
recovery. These explanations include financial constraints, offshoring, increased uncertainty at
the firm level and transfers to self-employment.

For future work, the goal of this project is to provide both empirical evidence and a theo-
retical understanding on the sources driving the lack of firm entry after the Great Recession.
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Appendix

Numerical Solution

Since it is not possible to keep track of the firm distribution Ω, we follow Clementi and
Palazzo (2014) and assume the following forecasting rules for w′ where

logw′ =αw +βw logw+βZ′ logZ +βZ′ logZ′.

Firm’s Approximated Problem

Given an initial guess for the {αw,βw,βZ,βZ′}, the firm uses the law of motion for w′ and
solves the following problem,

Ṽ f (s,Z,w) = π(s,Z,w)+β (1−η)EZṼ f (s,Z′,w′)

where π(s,Z,w) is given by

max
l f (s,Z,w)

sZl f (s,Z,w)θ −w(Z)l f (s,Z,w)

Algorithm

1. given a guess for {αw,βw,βZ,βZ′}, approximate the firms’ value function

2. simulate the economy with TFP shocks

3. in the simulation, for every period, we have to solve for {w,µ} such that the labor market
clears and zero profit condition holds in equilibrium. Nelder-Mead along with Newton’s
method is used to clear the market and ensure that the zero profit condition holds in
equilibrium. Note that when the values for {w,µ} are updated, we have to re-optimize
decision rules for both the firm and household. However, we still use the laws of motion
and value function from step 2 to forecast in the firm’s problem.

4. Given the results of the simulation, we can use OLS to get new estimates for {αw,βw,βZ,βZ′}.
Then we go back to step 2 until parameters converge.

The initial guess for αw is logw where w is the wage rate in the economy without aggregate
uncertainty. The initial guesses for {βw,βZ,βZ′} are set to 0. We get an r-square of .999999
for the law of motion. We first start by simulating the economy for 750 periods where we
ignore the first 250 periods for OLS estimates of {αw,βw,βZ,βZ′}. Once the parameters have
converged, we do a check where we simulate the economy for 3,500 periods where we ignore
the first 500 periods.
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Table 1: Survival and growth rates of young firms

average
firm age employment per firm exit rate (%)

(years) 2010 2011 2012 2010-2011 2011-2012

0 6.3 5.8 5.8 25.7 23.0
1 7.5 7.3 11.8
2 8.5

Sources: U.S. Census Business Dynamics Statistics

Table 2: Parameter values

labor share θ 0.64

discount factor β 0.96

death rate η 0.08

cost of entry ce 1.36

preference for leisure ψ 1.75

idiosyncratic shock persistence ρs 0.70

idiosyncratic shock standard deviation σεs 0.22

persistence of aggregate stochastic processes ρA = ρD 0.80

standard deviation of aggregate stochastic processes σεA = σεD 0.01
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Figure 1: Number of firms
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Sources: U.S. Census Business Dynamics Statistics and Bureau of Labor Statistics Current Population Survey.

Figure 2: Number of firms per labor force participant
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Sources: U.S. Census Business Dynamics Statistics and Bureau of Labor Statistics Current Population Survey.
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Figure 3: Slow recovery in the number of firms per labor force participant after the Great
Recession
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Sources: U.S. Census Business Dynamics Statistics and Bureau of Labor Statistics Current Population Survey.

Figure 4: Number of entering and exiting firms per labor force participant
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Sources: U.S. Census Business Dynamics Statistics and Bureau of Labor Statistics Current Population Survey.
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Figure 5: Number of entering and exiting firms per labor force participant (1977:2012)
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Sources: U.S. Census Business Dynamics Statistics and Bureau of Labor Statistics Current Population Survey.
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Figure 6: Counterfactual

(a) number of entering firms per labor force participant

70 

75 

80 

85 

90 

95 

100 

105 

2007 2008 2009 2010 2011 2012 2013 

in
de

x 
(2

00
7 

= 
10

0)
 

Counterfactual 
(1980s recovery) 

Actual 

(b) employment per labor force participant
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Sources: U.S. Census Business Dynamics Statistics and Bureau of Labor Statistics Current Population Survey.
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Figure 7: Impulse responses of a 4 percent drop in aggregate productivity
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Figure 8: Impulse responses of a 4 percent negative demand shock
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Figure 9: Single most important problem
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Figure 10: Number of tax returns filed by foreign corporations in the U.S.
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Sources: Internal Revenue Services.
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Figure 11: Number of entering firms per labor force participant, by sector

40 

60 

80 

100 

120 

140 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

in
de

x 
(2

00
7 

= 
10

0)
 

service (46%) retail (22%) 
construction (7%) finance, insurance and real state (10%) 

Sources: U.S. Census Business Dynamics Statistics and Bureau of Labor Statistics Current Population Survey.

Figure 12: Number of self-employed in the U.S.
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Sources: Bureau of Labor Statistics Current Population Survey
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