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gin elasticities, the extensive margin elasticity is often treated as a free parameter
that is calibrated purely to match macroeconomic moments. But micro estimates
are equally useful in calibrating extensive
margin responses: the marginal density of
the reservation wage distribution that determines the impacts of macroeconomic variation on employment also determines the impacts of quasi-experiments such as tax policy
changes on employment rates.
We …nd that micro estimates are consistent with macro estimates of the steadystate (Hicksian) elasticities relevant for
cross-country comparisons on both the extensive and intensive margins. However, micro estimates of intertemporal substitution
(Frisch) elasticities are an order of magnitude smaller than the values needed to explain business cycle ‡uctuations in aggregate
hours by preferences. Quasi-experimental
estimates of extensive margin intertemporal substitution elasticities are around 0.25,
whereas leading pure equilibrium macro
models imply intertemporal substitution extensive margin elasticities around 2. Hence,
the key puzzle to be resolved is why employment rates ‡uctuate so much over the business cycle relative to what one would predict based on the impacts of tax changes on
employment rates – that is, why micro and
macro estimates of the Frisch extensive margin elasticity are so di¤erent.

Macroeconomic models of ‡uctuations in
hours of work over the business cycle or
across countries imply much larger labor
supply elasticities than microeconometric estimates of hours elasticities. Understanding
this divergence is critical for questions ranging from the sources of business cycles to the
impacts of tax policy. Since the discrepancy between micro and macro elasticities
was recognized in the 1980s, economists have
made signi…cant advances in understanding
labor supply.
For instance, macroeconomists have developed models of indivisible
labor in which extensive-margin responses
make aggregate-hours elasticities larger than
intensive-margin elasticities (Richard Rogerson 1988, Gary D. Hansen 1985, Lars
Ljungqvist and Thomas J. Sargent 2006).
Meanwhile, microeconomists have amassed
a large body of evidence on intensive (hours
conditional on employment) and extensive
(participation) labor supply elasticities.
The goal of this paper is to evaluate
whether state-of-the-art macro models featuring indivisible labor are consistent with
modern quasi-experimental micro evidence.
To do so, we consider evidence on both
the intensive and extensive margins. Although macro models are now calibrated
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I.

Terminology

It is helpful to establish conventions about
terminology given the various elasticity concepts used in the micro and macro literatures. We distinguish between elasticities
based on the margin of response (extensive
vs. intensive) and the timing of response (intertemporal substitution vs. steady state).
There are four elasticities of interest: steady1
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Table 1— Micro vs. Macro Labor Supply Elasticities

Steady State
(Hicksian)
Intertemporal
Substitution (Frisch)

micro
macro
micro
macro

Intensive Margin
0.33
0.33
0.54
[0.54]

Extensive Margin
0.26
0.17
0.28
[2.30]

Aggregate Hours
0.59
0.50
0.82
2.84

Note: Each cell shows a point estimate of the relevant elasticity based on meta analyses of existing micro and macro
evidence. Micro estimates are identi…ed from quasi-experimental studies; macro estimates are identi…ed from crosscountry variation in tax rates (steady state elasticities) and business cycle ‡uctuations (intertemporal substitution
elasticities). The aggregate hours elasticity is the sum of the extensive and intensive elasticities. Macro studies do
not always decompose intertemporal aggregate hours elasticities into extensive and intensive elasticities. Therefore,
the estimates in brackets show the values implied by the macro aggregate hours elasticity if the intensive Frisch
elasticity is chosen to match the micro estimate of 0.54. Sources are described in the appendix.

state extensive, steady-state intensive, intertemporal extensive, and intertemporal intensive.
We use the terms “micro” and
“macro” elasticities to refer to the sources
of variation used to estimate the elasticities.
The elasticity of aggregate hours –the relevant parameter for calibrating a representative agent model –is the sum of the extensive
and intensive margin elasticities, weighted
by hours of work if individuals have heterogeneous preferences (Richard Blundell, Antoine Bozio, and Guy Laroque 2011).
The macro literature uses the term “macro
elasticity” to refer to the Frisch elasticity
of aggregate hours and the term “micro
elasticity” to refer to the intensive-margin
elasticity of hours conditional on employment (e.g. Edward Prescott 2004, Rogerson and Johanna Wallenius 2009). We
use di¤erent terminology here for two reasons. First, the intensive-margin is no more
“micro” than the extensive margin; both
re‡ect household-level responses and both
have been estimated using micro data. Second, although the Frisch elasticity is critical for understanding business cycle ‡uctuations, it is not relevant for evaluating
the steady-state impacts of di¤erences in
taxes across countries. The Frisch (marginal utility constant) elasticity controls intertemporal substitution responses to temporary wage ‡uctuations, while the Hicksian
(wealth constant) elasticity controls steadystate responses and the welfare cost of taxation. This distinction is quite important in
practice. Prescott (2004) reports that cross-

country di¤erences in aggregate hours imply
an elasticity of 3 in a representative-agent
model, whereas Steven J. Davis and Magnus Henrekson (2005) estimate an elasticity
of 0.33 using similar data. The di¤erence
is almost entirely because Prescott reports a
Frisch elasticity whereas Davis and Henrekson report a Hicksian elasticity.
II.

Comparing Micro and Macro
Estimates

We summarize the micro and macro evidence on the extensive and intensive margins
in Table 1. The rows of consider steadystate (Hicksian) vs. intertemporal substitution (Frisch) elasticities, while the columns
compare intensive margin (hours conditional
on employment) and extensive margin (participation) elasticities. Within each of the
four cells, we report micro and macro estimates of the elasticity based on (unweighted)
means of existing studies. We also calculate
aggregate hours elasticities by summing the
extensive and intensive elasticities.1
There are wide con…dence intervals associated with each of the point estimates in
Table 1, as well as methodological disputes
about the validity of some of the studies.
Therefore, the estimates should be used to
gauge orders of magnitude: di¤erences of 0.1
between elasticity estimates could be due to
1 This calculation requires that preferences are homogenous. If some groups work few hours and also have
higher extensive elasticities, as suggested by existing evidence, this will yield an upper bound on the aggregate
hours elasticity (Blundell, Bozio, and Laroque 2011).
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noise or choice of speci…cation, while di¤erences of 1 re‡ect fundamental discrepancies.
Steady-State Elasticities. On the extensive margin, Chetty et al. (2011b) conduct
a meta-analysis of quasi-experimental studies that span a broad range of countries, demographic groups, time periods, and sources
of variation. Every extensive margin steady
state elasticity Chetty et al. consider is below 0.45. We use their mean estimate of 0.26
for the micro extensive margin steady-state
elasticity.
On the intensive margin, Chetty (2011)
presents a meta-analysis of micro estimates
of Hicksian elasticities and reports a mean
value of 0.15 (Chetty 2011, Table 1, unweighted mean of Panels A and B). However, Chetty and Chetty et al. (2011a) argue that these elasticities are signi…cantly attenuated by optimization frictions: the small
tax changes used to identify micro elasticities do not generate substantial changes in
hours because the costs of adjusting hours
outweigh the second-order bene…ts of reoptimization.
Chetty (2011) develops a
bounding method of recovering the underlying structural elasticity relevant for evaluating the steady-state impacts of taxes. Pooling the 15 studies he analyzes (Table 1, Panels A &B), he obtains a preferred estimate
of the structural intensive margin Hicksian
elasticity of 0.33.2
Macro steady-state estimates are obtained
from comparisons across countries with different tax regimes. On the extensive margin,
Stephen Nickell (2003), Davis and Henrekson (2005), and Prescott (2004) …nd steadystate elasticities of 0.17 on average by comparing employment rates across countries.
On the intensive margin, analogous comparisons of work hours across OECD countries
by Prescott (2004) and Davis and Henrekson (2005) imply a mean steady-state elas2 Our proposed elasticities may appear to contradict
the common view that tax changes have smaller e¤ects
on the intensive margin than extensive margin. Chetty
(2011) shows that frictions attenuate observed extensive
margin elasticities much less than intensive margin elasticities because the utility gains from reoptimizing are
…rst-order on the extensive margin and second-order on
the intensive margin. Consequently, the structural intensive margin elasticity is larger than the structural
extensive margin elasticity.

3

ticity of 0.33. We conclude that micro and
macro estimates of steady-state aggregate
hours elasticities match once one accounts
for extensive margin responses and the attenuation of intensive margin micro elasticities due to optimization frictions.
Intertemporal Substitution Elasticities.
On the extensive margin, our micro estimate
of 0.28 comes from Chetty et al.’s (2011b)
meta-analysis of studies of intertemporal
substitution, which examine the impacts of
changes in retirement incentives or temporary tax reforms. On the intensive margin,
there is less quasi-experimental evidence
on intertemporal substitution elasticities.
Marco Bianchi, Björn R. Gudmundsson, and
Gyl… Zoega (2001) …nd an intensive-margin
elasticity of 0.37 by studying a temporary
tax change in Iceland (see Chetty (2011) for
the elasticity calculation). Luigi Pistaferri
(2003) reports a Frisch intensive elasticity
of 0.7 using micro data on expectations
about wages. The similarity between these
estimates and our preferred estimate of
the intensive Hicksian elasticity of 0.3 is
not surprising. Chetty (2011) shows that
the Frisch elasticity must be less than 0.47
given a Hicksian elasticity of 0.33 in a
model with balanced growth and an elasticity of intertemporal substitution below
1. Hence, micro evidence suggests that
Frisch and Hicksian elasticities are similar
in magnitude.
Equilibrium macro models –in which ‡uctuations in hours are driven by preferences
– identify intertemporal substitution labor
supply elasticities from business cycle variation. Most macro studies calibrate representative agent models and therefore report
only intertemporal elasticities of aggregate
hours. The intertemporal aggregate hours
elasticity required to match business cycle
data is between 2.61 and 4 in real business
cycle models (Jang-Ok Cho and Thomas F.
Cooley 1994, Table 1; Robert G. King and
Sergio T. Rebelo 1999, p975) and 1.92 in
menu cost models (Frank Smets and Rafael
Wouters 2007, Table 1A). The mean intertemporal aggregate hours elasticities implied by these three models is 2.84. Micro
estimates imply a Frisch elasticity of aggregate hours of 0.82, well below this value.
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The few available decompositions of macro
aggregate hours elasticities into extensive
and intensive margins suggest that macro estimates are roughly in alignment with micro
estimates on the intensive margin. Business cycle ‡uctuations in hours conditional
on employment account for only 1/6 of the
‡uctuations in aggregate hours at an annual
level (James J. Heckman 1984). Given that
elasticities of 4 …t the ‡uctuations in aggregate hours in real business cycle models, we
infer that intensive Frisch elasticities around
0.66 match macro evidence in RBC models.
In contrast, macro evidence sharply contradicts micro estimates of the extensive intertemporal elasticity. The fact that employment ‡uctuations account for 5/6 of
the ‡uctuation in aggregate hours suggests
that extensive elasticities above 3 would be
needed to match the data in standard RBC
models. If macro models with an extensive margin were calibrated to match an intensive intertemporal elasticity of 0.54, they
would require extensive intertemporal elasticities of 2.84-0.54 = 2.30 on average to
match aggregate hours ‡uctuations. This
value is an order of magnitude larger than all
of the micro estimates considered by Chetty
et al. (2011b). Hence, extensive labor supply responses are not large enough to explain
the large ‡uctuations in employment rates at
business cycle frequencies. In the terminology of Ljungqvist and Sargent (2011), the
micro data reveal that most individuals are
at a corner in their employment decisions.
Macro models may not perfectly match
micro evidence on the extensive margin because extensive margin elasticities vary with
the distribution of reservation wages at the
margin.
While one may be reluctant to
calibrate a macro model to match an extensive margin elasticity estimate from any
single study, the fact that all …fteen quasiexperimental studies reviewed by Chetty et
al (2011b) …nd elasticities less than 0.45
casts doubt upon macro models calibrated
with extensive margin elasticities above 1.
Moreover, observable heterogeneity in elasticities reinforces the divergence between micro and macro evidence on intertemporal
elasticities. While microeconomic evidence
suggests that extensive margin elasticities
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are near zero for prime-age men, employment rates ‡uctuate substantially over the
business cycle even for this subgroup (Nir
Jaimovich and Henry E. Siu 2009).
The importance of reconciling micro and
macro evidence on both the intensive and
extensive margins can be seen by simulating the impacts of quasi-experiments such as
tax policy changes in macro models. Chetty
et al. (2011b) use Rogerson and Wallenius’
(2009) calibrated life cycle model to simulate the impacts of tax reforms studied in the
micro literature on employment rates. The
Rogerson and Wallenius model over-predicts
the employment impacts of temporary tax
changes that induce intertemporal substitution by an order of magnitude, but comes
much closer to matching the steady-state impacts of permanent tax changes, mirroring
the conclusions drawn above.
III.

Conclusion

Based on our reading of the micro evidence, we recommend calibrating macro
models to match Hicksian elasticities of 0.3
on the intensive and 0.25 on the extensive
margin and Frisch elasticities of 0.5 on the
intensive and 0.25 on the extensive margin.
Hence, it would be reasonable to calibrate
representative agent macro models to match
a Frisch elasticity of aggregate hours of 0.75.3
These elasticities are consistent with the observed di¤erences in aggregate hours across
countries with di¤erent tax systems. They
also match the relatively small ‡uctuations
in hours conditional on employment over the
business cycle. The challenge is to formulate
models that …t the large ‡uctuations in employment rates over the business cycle when
calibrated to match an extensive margin labor supply elasticity of 0.25.4 Even with in3 We suspect that this estimate is, if anything, biased
upward for two reasons: (1) the mean extensive margin
elasticity for the population as a whole is less than 0.25
as noted above and (2) publication bias may drive micro
studies toward reporting higher elasticity estimates.
4 One approach, pursued e.g. by Hall (2009), is to
move away from models in which employment ‡uctuations are driven purely by worker preferences. Hall
shows that a search and matching model can generate
large ‡uctuations in employment rates over the business
cycle without large extensive labor supply responses.
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divisible labor, models that require a Frisch
elasticity of aggregate hours above 1 are inconsistent with micro evidence.
APPENDIX: SOURCES OF ESTIMATES
FOR TABLE 1
This appendix describes how each of the
values in Table 1 are calculated. With
the exception of the Frisch aggregate hours
macro elasticity, the aggregate hours elasticities are de…ned as the sums of the intensive
and extensive margin elasticities.
Hicksian, extensive margin: The micro estimate is the mean of the estimates in Panel
A of Table 1 in Chetty et al. (2011). The
macro estimate is computed by taking the
mean of 0.13 from Davis and Henrekson
(2005), 0.14 from Nickell (2003), and 0.25
from Prescott (2004). The elasticity from
Davis and Henrekson is computed using the
log di¤erence in employment based on the
slope coe¢ cient in Table 3 (bottom panel,
Sample C) and the sample means of labor
force participation and tax rates in Table 1
for the corresponding sample. The elasticity from Nickell is computed using the average point estimate of 2 percent (reported
on page 8) and the sample means of employment rates and tax rates from Tables 1 and 2,
respectively. The elasticity from Prescott is
calculated by regressing log labor force participation rates from OECD Stat Extracts on
log net-of-tax rates using the same sample of
countries and years as Prescott. The data on
tax rates is taken from Table 2 of Prescott
(2004). The data on labor force participation rates are missing for Canada and the
U.K. in the 1970s and these observations are
therefore excluded.
log (1
) is de…ned
as 2 SD of the change in log net-of-tax
rate for the 12 observations with non-missing
data on labor force participation rates.
Hicksian, intensive margin: The micro estimate is the preferred minimum- estimate
using Panels A and B in Table 1 of Chetty
(2011). The macro estimate is the mean of
the values reported by Davis and Henrekson
(2005) and Prescott (2004). The value from
Davis and Henrekson (2005) is computed using log di¤erences in annual hours per employed adult based on the slope coe¢ cient in
Table 2.3 (middle panel, Sample C) and the
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sample means of annual hours per employed
person and tax rates in Table 2.1 for the corresponding sample. The elasticity estimate
can be interpreted as a compensated labor
supply elasticity if government expenditure
is viewed as unearned income in the aggregate. The value from Prescott (2004) is calculated by regressing log hours per worker
on log net-of-tax rates using OECD data
reported by Prescott in Table 2 on hours
per adult, which are converted to hours per
worker using labor force participation rates
from OECD Stat Extracts. The data on labor force participation rates are missing for
Canada and the U.K. in the 1970s and these
observations are therefore excluded. The
elasticity estimate can be interpreted as a
compensated labor supply elasticity if government expenditure is viewed as unearned
income in the aggregate.
Frisch, intensive margin elasticities: the
micro estimate is the unweighted mean of
0.70 in Table 2 from Pistaferri (2003) and
0.37 from Bianchi et al. (2001), as reported
in Chetty (2011). The macro value in brackets is set equal to the micro estimate.
Frisch, extensive margin: The micro estimate is the mean of the estimates in Panel
B of Table 1 in Chetty et al. (2011). The
macro value in brackets is computed by subtracting the Frisch micro intensive margin
elasticity from the Frisch aggregate hours
macro elasticity.
Frisch, aggregate hours macro: the estimate is computed by taking the mean of the
aggregate (total hours) elasticities implied
by three models of business cycles: (1) Cho
and Cooley (1994): 2.61 from the sum of
the intensive and extensive margin elasticities implied by the parameters in Table 2; (2)
King and Rebelo (1999): 4 for representative
agent RBC models, from page 975, and (3)
Smets and Wouters (2007): 1.92 from Table
1A, Posterior Distribution, Mode.
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