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BASIC MACRO BUILDING BLOCKS

Consumption-Savings Decision

Labor-Leisure Decision

Capital Accumulation

Factor Demand

Price and Wage Setting (Phillips Curve)

Etc.
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LABOR MARKET

Plausible (likely) that “frictions” are important in the labor market:

Jobs and workers are very heterogeneous,

suggesting that search frictions may be important

Monopsony power may be important

Monopoly power may be important (unions)

Unemployment (the market doesn’t clear)

Nevertheless, useful to understand neoclassical labor market theory

(i.e., perfectly competitive labor market) as one benchmark

Neoclassical labor market theory may make sense for “big” questions
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NEOCLASSICAL LABOR ECONOMICS

Labor Demand:

Wt = FL(Lt , ·)

Ignores hiring and firing costs

Views labor market as a spot market

Labor Supply:

Household’s intratemporal labor-leisure choice

max U(Ct , Lt)

subject to: Ct = WtLt

First order condition:
ULt

UCt
= Wt

Ignores participation margin for simplicity

Steinsson (UC Berkeley) Neoclassical Labor Supply 4 / 45



NEOCLASSICAL LABOR ECONOMICS

Labor Demand:

Wt = FL(Lt , ·)

Ignores hiring and firing costs

Views labor market as a spot market

Labor Supply:

Household’s intratemporal labor-leisure choice

max U(Ct , Lt)

subject to: Ct = WtLt

First order condition:
ULt

UCt
= Wt

Ignores participation margin for simplicity

Steinsson (UC Berkeley) Neoclassical Labor Supply 4 / 45



LABOR SUPPLY

Let’s assume for simplicity that

U(Ct ,Lt ) = U(Ct )− V (Lt )

What properties should U and V have?

U should be upward sloping and concave

V should be upward sloping and convex

V sometimes formulated in terms of leasure: V (1− Lt )

Labor supply becomes
V ′(Lt )

U ′(Ct )
= Wt

Steinsson (UC Berkeley) Neoclassical Labor Supply 5 / 45



LABOR SUPPLY

Let’s assume for simplicity that

U(Ct ,Lt ) = U(Ct )− V (Lt )

What properties should U and V have?

U should be upward sloping and concave

V should be upward sloping and convex

V sometimes formulated in terms of leasure: V (1− Lt )

Labor supply becomes
V ′(Lt )

U ′(Ct )
= Wt

Steinsson (UC Berkeley) Neoclassical Labor Supply 5 / 45



EFFECT OF WAGE ON LABOR SUPPLY

V ′(Lt )

U ′(Ct )
= Wt

How does an increase in the wage affect labor supply?

Two effects!!

Substitution effect:

Higher wage makes working more attractive. Increases labor supply.

Holding Ct fixed, if Wt goes up on RHS, Lt has to go up on LHS

Income effect:

But increase in Wt affects Ct since Ct = WtLt

(one period model for simplicity)

Holding RHS fixed, increase in Ct reduces U ′, so Lt must got down

to leave LHS fixed.
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How Strong Are Income Effects?



HOW STRONG ARE INCOME EFFECTS?

Are income effects something we need to take seriously from a

quantitative perspective?

Keynes thought so!

Economic Possibilities for Our Grandchildren (1930)

“Suppose that a hundred years hence we are all of us, on the average,

eight times better off in the economic sense than we are to-day.”

(i.e., 2% annual growth)

“Absolute needs ... satisfied.”

“Prefer to devote our further energies to non-economic purposes.”

Main worry “general ‘nervous breakdown”’

“need to do some work ... to be contented”

“Three hour shifts of fifteen hour week.”
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REAL WAGES IN ENGLAND
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8

tions and comments on some of their properties. Section 6 comments on consumer

heterogeneity, a relevant issue since our theory relies on representative-consumer

analysis. This section also briefly discusses the cross-sectional wage-hours-wealth

data. Section 7 briefly discusses the U.S. postwar data from the perspective of our

theory: this data, with its stationary hours, is an exception historically and from an

international point of view, so what could explain it? Section 8 concludes.
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Figure 2: U.S. average annual hours per capita aged 15–64, 1950–2013

Notes: Source: GGDC Total Economy Database for total hours worked and OECD for the data on population aged 15–64. The
figure is comparable to the ones in Rogerson (2006). Regressing the logarithm of hours worked on time gives an insignificant slope
coefficient.

2 Hours worked over time and across countries

We now go over the hours data from various perspectives: across time and space.

2.1 Hours over time

Figure 2 is the main justification for the assumption of constant hours worked main-

tained in the macroeconomic literature. At least in postwar U.S. data this seems to

Source: Boppart and Krusell (2016)
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1 Introduction

We propose a choice- and technology-based theory for the long-run behavior of the

main macroeconomic aggregates. Such a theory—standard balanced-growth theory,

specifying preferences and production possibilities along with a market mechanism

to be consistent with the data—already exists, but we argue that it needs to be

changed. A change is required because of data on hours worked that we document

here: over a longer perspective—going back a hundred years and more—and across

many countries, hours worked are falling at a remarkably steady rate: at roughly half

a percentage point per year. Figure 1 illustrates this fact for a set of countries and for

hours on the intensive margin (the extensive margin is rather stationary; we discuss

this and other data sources extensively in the paper). This finding contrasts the
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Figure 1: Hours worked per worker

Notes: The figure shows data for the following countries: Belgium, Denmark, France, Germany, Ireland, Italy, Netherlands, Spain,
Sweden, Switzerland, the U.K., Australia, Canada, and the U.S. The scale is logarithmic which suggests that hours fall at roughly
0.57 percent per year. Source: Huberman and Minns (2007). Maddison (2001) shows a similar systematic decline in hours per capita.

postwar U.S., where hours per capita are well described as stationary, but this period

is an exception to earlier U.S. history and to postwar data from other countries.

The persistent fall in hours worked is not consistent with the preferences and

technology used in the standard macroeconomic framework. Our proposed alter-

Source: Boppart and Krusell (2018)
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(a) Weekly U.S. hours worked
per worker in nonfarm estab-
lishments 1830–2015
Notes: This graph shows an updates series of the
data in Greenwood and Vandenbroucke (2008). Re-
gressing the log of hours on a constant and year gives
a slope coefficient of -0.00315 in the full sample (and
-0.00208 for the years 1970–2015).
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(b) Weekly U.S. hours worked
per population aged 14+,
1900–2005
Notes: Source: Ramey and Francis (2009). Regress-
ing the logarithm of hours worked on time gives slope
coefficient of -0.00285.

Figure 2: U.S. hours in the long run
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Figure 3: Selected countries average annual hours per capita aged 15–64,
1950–2015

Notes: Source: GGDC Total Economy Database for total hours worked and OECD for the data on population aged 15–64. The
figure is comparable to the ones in Rogerson (2006). Regressing the logarithm of hours worked on time gives a slope coefficient of
-0.00393.

and Minns (2007) for a set of developed countries. Have these steady downward

trends petered out? Turning to a slightly different sample of developed countries

Source: Boppart and Krusell (2018)
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BALANCED GROWTH

Long-run trends on real wages and hours suggest that income effects

are (a little bit) stronger than substitution effects

More traditional view: Labor supply constant as wages rise

“Balanced growth preferences” (King, Plosser, and Rebelo, 1988):

U(Ct ,Lt ) =

{
(Ct v(Lt ))

1−σ−1
1−σ if σ 6= 1

log(Ct ) + log v(Lt ) if σ = 1

Imply that income and substitution effects exactly cancel out in

response to permanent increase in wage
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BALANCED GROWTH

Common choice for preferences:

log(Ct )− ψ
L1+1/ν

t

1 + 1/ν

Falls into balanced growth preference set with v(Lt ) = exp(−ψ L1+1/ν
t

1+1/ν )

Implied labor supply:

ψL1/ν
t Ct = Wt
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BALANCED GROWTH

Suppose constant (gross) growth rates for:

Consumption: gC

Labor: gL

Wages: gW

Labor supply curve ψL1/ν
t Ct = Wt implies g1/ν

L gC = gW

Resource constraint WtLt = Ct implies gLgW = gC

Solving this system yields:

gC = gW and gL = 1
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MACURDY (1981) PREFERENCES

MaCurdy (1981) assumed

C1−σ
t − 1
1− σ

− ψ
L1+1/ν

t

1 + 1/ν

Consumption term generalization of log Ct

When σ 6= 1, growth not balanced

Labor supply becomes

ψL1/ν
t Cσ

t = Wt
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MACURDY (1981) PREFERENCES

In growth rates we have:

g1/ν
L gσC = gW and gLgW = gC

Which implies:

gL = g
ν(1−σ)
1+νσ

W and gC = g
1+ν

1+νσ
W

So gL < 1 (i.e., falling hours) if σ > 1

σ governs strength of the income effect

In other contexts, σ is:

Coefficient of relative risk aversion

Reciprocal of elasticity of intertemporal substitution
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BOPPART AND KRUSELL (2018)

Generalized “balanced growth” preferences:

U(Ct ,Lt ) =


(

Ct v

(
Lt C

θ
1−θ

t

))1−σ

−1

1−σ if σ 6= 1

log(Ct ) + log v
(

LtC
θ

1−θ
t

)
if σ = 1

Yield balanced growth with trending hours

Balanced growth:

Output, consumption, hours, investment, and capital grow at a

constant rate in response to constant growth in productivity
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Why Do Americans Work So Much
More Than Europeans?



european labor market outcomes 239

Fig. 1.—Aggregate hours in the United States and Europe

percent in Europe while staying relatively constant in the United States.
Hours in the United States have displayed some low-frequency move-
ments—most notably the large increase in the late 1990s followed by
the large decline shortly thereafter—but are virtually unchanged be-
tween the two endpoints 2003 and 1956.

B. Sectoral Hours

Next we turn to an analysis of sectoral hours worked. Unfortunately,
complete series for hours worked at the sectoral level do not exist for
all countries over the entire period. The Groningen Growth and De-
velopment Center (GGDC) 60 Industry Database does have sectoral
hours worked data for all countries but covers only the period 1979–
2003. For the period going back to 1956 there are employment data
available from the Organization for Economic Cooperation and Devel-
opment (OECD), but no data on hours. Given available data, it seems
that hours per worker at the sectoral level follows relatively closely the
changes in hours per worker at the aggregate level for the earlier time
period, so that relative sectoral employments are closely related to rel-
ative sectoral hours. Figures 2 and 3 display the time-series changes in
sectoral employment/working age population ratios for both econ-
omies.

Both figures display the same qualitative properties: the employment
rate is steadily decreasing in the goods sector and steadily increasing in

This content downloaded from 
������������169.229.128.83 on Mon, 25 Mar 2019 22:36:16 UTC������������� 

All use subject to https://about.jstor.org/terms

Source: Rogerson (JPE 2008). “Europe”: Belgium, France, Germany, Italy, and the Netherlands.
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Why Americans Work So Much
Edward C. Prescott

3

output was probably significantly larger than normal 
and there may have been associated problems with the 
market hours statistics. The earlier period was selected 
because it is the earliest one for which sufficiently good 
data are available to carry out the analysis. The relative 
numbers after 2000 are pretty much the same as they 
were in the pretechnology boom period 1993–96.

I emphasize that my labor supply measure is hours 
worked per person aged 15–64 in the taxed market sec-
tor. The two principal margins of work effort are hours 
actually worked by employees and the fraction of the 
working-age population that works. Paid vacations, sick 
leave, and holidays are hours of nonworking time. Time 
spent working in the underground economy or in the 
home sector is not counted. Other things equal, a country 
with more weeks of vacation and more holidays will 
have a lower labor supply in the sense that I am using 
the term. I focus only on that part of working time for 
which the resulting labor income is taxed.

Table 1 reports the G-7 countries’ output, labor sup-
ply, and productivity statistics relative to the United 
States for 1993–96 and 1970–74. The important obser-
vation for the 1993–96 period is that labor supply (hours 
per person) is much higher in Japan and the United States 
than it is in Germany, France, and Italy. Canada and the 
United Kingdom are in the intermediate range. Another 
observation is that U.S. output per person is about 40 
percent higher than in the European countries, with most 
of the differences in output accounted for by differences 
in hours worked per person and not by differences in 
productivity, that is, in output per hour worked. Indeed, 
the OECD statistics indicate that French productivity is 
10 percent higher than U.S. productivity. In Japan, the 
output per person difference is accounted for by lower 
productivity and not by lower labor supply.

Table 1 shows a very different picture in the 1970–74 
period. The difference is not in output per person. Then, 
European output per person was about 70 percent of the 
U.S. level, as it was in 1993–96 and is today. However, 
the reason for the lower output in Europe is not fewer 
market hours worked, as is the case in the 1993–96 
period, but rather lower output per hour. In 1970–74, 
Europeans worked more than Americans. The exception 
is Italy. What caused these changes in labor supply? 

Theory Used
To account for differences in the labor supply, I use the 
standard theory used in quantitative studies of business 
cycles (Cooley 1995), of depressions (Cole and Ohanian 

1999 and Kehoe and Prescott 2002), of public finance 
issues (Christiano and Eichenbaum 1992 and Baxter 
and King 1993), and of the stock market (McGrattan 
and Prescott 2000, 2003 and Boldrin, Christiano, and 
Fisher 2001). In focusing on labor supply, I am follow-
ing Lucas and Rapping (1969), Lucas (1972), Kydland 
and Prescott (1982), Hansen (1985), and Auerbach and 
Kotlikoff (1987).

This theory has a stand-in household that faces a 
labor-leisure decision and a consumption-savings de-
cision. The preferences of this stand-in household are 
ordered by

(1)       

Variable c denotes consumption, and h denotes hours of 
labor supplied to the market sector per person per week. 
Time is indexed by t. The discount factor 0 < <�  1 

Table 1

Output, Labor Supply, and Productivity

In Selected Countries in 1993–96 and 1970–74

Relative to United States (U.S. = 100)

Output           Hours Worked        Output per
Period         Country               per Person*      per Person* Hour Worked

1993–96   Germany          74                  75 99
France 74 68 110
Italy 57 64 90
Canada 79 88 89
United Kingdom   67 88 76
Japan 78 104 74
United States      100 100 100

1970–74 Germany 75 105 72
France 77 105 74
Italy 53 82 65
Canada 86 94 91
United Kingdom      68 110 62
Japan 62 127 49
United States       100 100 100

*These data are for persons aged 15–64.
Sources: See Appendix.

E c ht
t t

t
� �( log log( ) ) .+ −







=
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∑ 100
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Source: Prescott (2004).
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Fig. 13. Hours gap explained by unemployment: France.

Fig. 14. Hours gap explained by unemployment: Germany.

hours of work: the qualitative patterns are clearly different.8 But more important is the striking
difference in the magnitudes of these two phenomena—once the two are measured in equiva-
lent units, the decline in hours of work is larger by almost an order of magnitude. To me this
suggests that a disproportionate amount of effort has been directed at studying the unemploy-

8 See Pissarides (2006) for a unified account of the evolutions of both hours worked and unemployment for the US and
several European countries.

Source: Rogerson (RED 2006).
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To address these questions, it is useful to decompose the change in hours
worked per capita into its different components:

��HN/P� � �ln H � �ln �N/L� � � ln �L/PA � � �ln �PA /P�.

The change in hours worked per capita, HN/P, can be written as the change in
hours worked per worker, H, plus the change in the employment rate—the ratio of
employment, N, to the labor force, L—plus the change in the participation
rate—the ratio of the labor force L to the population of working age, PA, plus the
change in the ratio of the population of working age to total population, P. The
decomposition of the change in hours worked into these components is given in
Table 2 for France and the United States, for the period 1970 to 2000.

Looking at the first line, one sees that the decrease in hours worked per capita
in France is fully accounted for by the decrease in hours worked per worker
(21 percent in both cases). True, unemployment has increased from 2 percent in
1970 to 9 percent in 2000, and this is reflected in the 7 percent decrease in the
employment rate. But at the same time, participation has increased by 3 percent,
and the ratio of working age population to total population has increased by
4 percent, offsetting the effects of the decrease in the employment rate.

This accounting decomposition may however be partly misleading. Ideally, we
would like to compare these evolutions to what they would have been absent
distortions—whatever these are. This is clearly difficult, but a comparison with the
United States may be of some relevance. For this reason, the next two lines of the
table give the corresponding numbers for the United States and then the difference
between France and the United States.

The first conclusion is that differences in demographic evolutions, captured in
the last column, play an important role: The ratio of the population of working age
to total population has increased substantially more in the United States than in
France. If we leave these demographic evolutions aside, and focus on the evolution
of hours worked per person of working age—a decrease of 25 percent for France,

Table 2
A Decomposition of the Change in Hours Worked Per Capita in France and the
United States from 1970 to 2000
(percentage)

Percentage change in:

HN/P H N/L L/PA PA/P

France �21 �21 �7 3 4
United States 21 �4 1 10 14
Difference �42 �17 �8 �7 �10

Source: OECD Economic Outlook database.

The Economic Future of Europe 7

Source: Blanchard (JEP 2004).
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Fig. 37. Employment relative to the US by age.

to the US in Table 1, and report relative employment to population ratios by age groups, with
the age groups being 15–24, 25–34, 35–44, 45–54 and 55–64. These data are for the year 2000.
Figure 37 shows the results.

A striking pattern emerges. Whereas the relative employment numbers are close to one for
prime aged individuals they are around 0.5 for young and old individuals. It follows that the
employment differences are heavily skewed toward young and old workers.

7.3. What are individuals doing if they are not working?

While there are several alternative uses of time that are potentially of interest, my discussion
here will focus entirely on the dimension of home work versus market work. Time spent on
educational activities would also appear to be an important candidate for analysis, but I do not
consider it here. As noted earlier, cross-country time series data on time use does not exist, though
recent developments imply that this situation will be different in the future. Eurostat has initiated
a Harmonized Time Use Survey, and the US has now added time use questions into the regular
CPS survey.

My goal here is simply to summarize some existing studies that document cross-country pat-
terns of home versus market work. I begin with the study of Freeman and Schettkat (2002) who
compare time use across German and American married couples using data from the 1990s. Their
analysis yields a stark finding: they find that total work (home plus market) is roughly the same in
the two countries, with Americans spending much more time in market work and much less time
in home work than their German counterparts. They also looked at consumer expenditure survey
data and found that German families spend less money on eating out at restaurants, consistent
with the finding in the time use data the Germans spend more time preparing meals at home. In a
more recent paper, Freeman and Schettkat (2005) examine the issue for a larger set of countries
and again find that Europeans devote much more time to home work than do Americans.

Olovsson (2004) contrasts time use in the US and Sweden, and finds a similar result, though
not quite as strong. In particular, he finds that Swedes engage in more home work than Ameri-

Source: Rogerson (RED 2006).
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POSSIBLE EXPLANATIONS

Differences in preferences/culture

Differences in social norms (coordination problem/unions)

More generous social safety net

Higher minimum wage

Hiring and firing costs

Higher taxes
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PRESCOTT (2004)

Representative household maximizes:

E

{ ∞∑
t=0

βt (log ct + α log(1− ht ))

}

Household owns capital and rents to firms

Law of motion for capital:

kt+1 = (1− δ)kt + xt

Representative firm produces using Cobb-Douglas technology:

yt = ct + xt + gt ≤ Atkθt h1−θ
t

Household budget constraint:

(1 + τc)ct + (1 + τx )xt = (1− τh)wtht + (1− τk )(rt − δ)kt + δkt + Tt
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PRESCOTT (2004)

Labor supply:
α/(1− h)

1/c
= (1− τ)w

where

(1− τ) =

(
1− τh + τc

1 + τc

)
=

1− τh

1 + τc

Labor demand:

(1− θ)
y
h

= w
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PRESCOTT (2004)

Combining labor supply and labor demand yields:

hit =
1− θ

1− θ + cit
yit

α
1−τit

Hours worked governed by:

consumption-output ratio (cit/yit )

taxes (τit )

Tax revenue rebated lump sum to households (no income effect)

Without this, effect of taxes on hours would be zero

since Prescott uses KPR preferences
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PRESCOTT (2004)

Calibrates:

θ = 0.3224 to match capital cost share

α = 1.54 to roughly match hours worked

Estimates tax rates based on national accounts data

(I didn’t understand all the details of this part)
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Why Americans Work So Much
Edward C. Prescott

7

that the average labor supply (excluding the two outlier 
observations) is close to the actual value for the other 
12 observations.

Actual and Predicted Labor Supplies
Table 2 reports the actual and predicted labor supplies 
for the G-7 countries in 1993–96 and 1970–74. For the 
1993–96 period, the predicted values are surprisingly 
close to the actual values with the average difference 
being only 1.14 hours per week. I say that this number 
is surprisingly small because this analysis abstracts from 
labor market policies and demographics which have con-
sequences for aggregate labor supply and because there 
are significant errors in measuring the labor input.

The important observation is that the low labor sup-
plies in Germany, France, and Italy are due to high tax 
rates. If someone in these countries works more and 
produces 100 additional euros of output, that individual 
gets to consume only 40 euros of additional consumption 

and pays directly or indirectly 60 euros in taxes.
In the 1970–74 period, it is clear for Italy that some 

factor other than taxes depressed labor supply. This 
period was one of political instability in Italy, and quite 
possibly cartelization policies reduced equilibrium labor 
supply as in the Cole and Ohanian (2002) model of the 
U.S. economy in the 1935–39 period. The overly high 
prediction for labor supply for Japan in the 1970–74 
period may in significant part be the result of my util-
ity function having too little curvature with respect to 
leisure, and as a result, the theory overpredicts when 
the effective tax rate on labor income is low. Another 
possible reason for the overprediction may be a measure-
ment error. The 1970–74 Japanese labor supply statistics 
are based on establishment surveys only because at that 
time household surveys were not conducted. In Japan 
the household survey gives a much higher estimate of 
hours worked in the period when both household- and 
establishment-based estimates are available. In the other 

Table 2

Actual and Predicted Labor Supply

In Selected Countries in 1993–96 and 1970–74

Labor Supply* Differences
Prediction Factors

(Predicted                            Consumption/
Period          Country                 Actual       Predicted      Less Actual)        Tax Rate � Output (c/y )

1993–96    Germany 19.3         19.5 .2 .59 .74
France 17.5         19.5 2.0 .59 .74
Italy 16.5         18.8 2.3 .64 .69
Canada 22.9         21.3           –1.6 .52 .77
United Kingdom   22.8         22.8               0 .44 .83
Japan 27.0       29.0 2.0 .37 .68
United States          25.9       24.6            –1.3 .40 .81

1970–74   Germany 24.6         24.6 0 .52 .66
France 24.4        25.4 1.0             .49 .66
Italy 19.2        28.3 9.1 .41 .66
Canada 22.2         25.6 3.4 .44 .72
United Kingdom    25.9        24.0           –1.9 .45 .77
Japan 29.8       35.8 6.0 .25 .60
United States         23.5        26.4 2.9 .40 .74

*Labor supply is measured in hours worked per person aged 15–64 per week.
Sources: See Appendix.

Source: Prescott (2004).
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V. The Labor Factor

The labor factor is important in accounting
for depressions. In some cases, a low labor
factor can be accounted for by a high marginal
tax rate on labor income and consumption. In
other cases, as I will show, other policies that
distort labor markets must be the cause of the
low labor input. The labor input might also be
low because the economy’s capital stock is
above its constant growth path associated with
its current policies. If the economy were near its
constant growth path and an unexpected change
in policy lowered the constant growth path, the
labor input would fall below its new constant
growth level and then converge up to this new
level.

A. The Cause of the Current French
Depression: Taxes

France is currently depressed by about 30
percent relative to the United States with the
labor factor accounting for nearly all of the
depression. The capital factor and the produc-
tivity factor are essentially equal in the two
countries, whereas market time is about 30
percent lower in France than it is in the
United States. Some suggest that the French
can make more productive use of their non-
market time. But why did they work 10 per-
cent more than the U.S. workers in the
1970’s? My analysis finds that French and
U.S. preferences are similar and that the large
difference in labor supply is the result of
differences in policy that result in different
intratemporal tax wedges.

For France and the United Kingdom, I now
determine how much of the difference in labor
supply is due to differences in the intertemporal
tax wedge. I need an estimate of the con-
sumption tax rate 
c and the marginal tax rate
on labor income 
h to calculate the intratempo-
ral tax wedge. These tax rates are estimated as
follows.7

My estimate of the consumption tax rate is
the ratio of indirect taxes divided by private

consumption net of indirect taxes.8 The motiva-
tion for this procedure is as follows. Most of
indirect taxes, including sales and value-added
taxes, are consumption taxes. A property tax on
an owner-occupied house is equivalent to a con-
sumption tax on the consumption services that
the house provides to the owner. The small part
of indirect taxes on investment and public con-
sumption will be ignored. Given that the same
procedure is used for each country, this will not
affect my conclusions.

The procedure for calculating the marginal
tax rate on labor income is more complicated.
First I calculate the average social-security tax
rate on labor income by dividing social-security
taxes by an estimate of labor income. The estimate
of labor income is the labor-share parameter times
output, where output is GDP less indirect taxes.
The labor-share parameter used is 0.70.

Next I calculate the average tax rate on factor
income and assume that the average tax rate on
factor income is equal to the average tax rate on
labor income. The estimated average tax rates
on labor income are direct taxes paid by house-
holds divided by GDP less the sum of indirect
taxes and depreciation. Given the progressivity
of the tax systems, these average tax rates are
multiplied by 1.6 to obtain estimates of mar-
ginal income tax rates on labor income not
including the social-security tax.

A summary of the tax rates for France, the
United Kingdom, and the United States is re-
ported in Table 4, which shows that the intra-

7 The source of the data used for the calculations of the
tax rates is the United Nations (2000). These tax rates are
the average for 1993–1995, which are the latest years for
which the needed data are available.

8 See McGrattan and Prescott (2000, 2001) for more on
taxes.

TABLE 4—CURRENT INTRATEMPORAL TAX WEDGE FOR

FRANCE, THE UNITED KINGDOM, AND THE UNITED STATES

France
United

Kingdom
United
States


c 0.33 0.26 0.13


h 0.49 0.31 0.32
Social-security tax 0.33 0.10 0.12
Marginal income tax 0.15 0.21 0.20

Intratemporal tax wedge 2.60 1.82 1.66

Hours, h 0.183 0.235 0.268
Predicted h 0.189 0.250 0.268

Source: United Nations (2000).

8 AEA PAPERS AND PROCEEDINGS MAY 2002

Source: Prescott (2002). Intratemporal tax wedge: (1 + τc)/(1− τh)
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PRESCOTT (2004)

Main Conclusion:

“The important observation is that the low labor supplies in Germany,

France, and Italy are due to high tax rates.”
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SIMPLER MODEL

Household preferences:

C1−σ
t − 1
1− σ

− ψ
L1+1/ν

t

1 + 1/ν

No capital

Production function:

Yt = AtLt

Resource constraint:

Yt = Ct

Household budget constraint:

(1 + τc)Ct = (1− τL)WtLt + Tt
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SIMPLER MODEL

Labor Supply:

ψL1/ν
t Cσ

t =
1− τL

1 + τC
Wt

Labor Demand:

Wt = At =
Yt

Lt

Combining these yields:

ψLσ+1/ν
t = (1− τ)A1−σ
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SIMPLER MODEL

Taking logs and differences yields:

log Lit − log Ljt =
ν

1 + σν
(log(1− τit )− log(1− τjt ))

With balanced growth preferences σ = 1:

log Lit − log Ljt =
ν

1 + ν
(log(1− τit )− log(1− τjt ))

Two key assumptions regarding effect of taxes on labor supply:

1. Parameter ν

2. Absence of income effects
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THE PARAMETER ν

Labor supply in logs:

log Lt = ν log Wt + ν log(1− τ)− ν log Ct − logψ

From this we see that ν is the “Frisch” elasticity of labor supply

Frisch elasticity: elasticity of labor supply with respect to the wage

holding marginal utility (i.e., consumption) constant

Steinsson (UC Berkeley) Neoclassical Labor Supply 34 / 45



PRESCOTT AND THE LABOR SUPPLY ELASTICITY

Prescott assumed:

log ct + α log(1− ht )

What does this imply about Frisch elasticity?
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PRESCOTT AND THE LABOR SUPPLY ELASTICITY

If V (Lt ) = α log(1− Lt ) then Frisch elasticity is

1
ν

=
V ′′(L)L
V ′(L)

ν =
1− L

L
If we assume that steady state labor is 1/4 of available time

(this is ballpark what Prescott assumed)

ν =
3/4
1/4

= 3
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TAXES AND LABOR SUPPLY

log Lit − log Ljt =
ν

ν + 1
(log(1− τit )− log(1− τjt ))

With ν = 3, we have that ν/(ν + 1) = 3/4 and

ν

ν + 1
(log(1−τFR)−log(1−τUS)) =

3
4

(log(1−0.59)−log(1−0.4)) = −0.29

With ν = 0.5, we have that ν/(ν + 1) = 1/3 and

ν

ν + 1
(log(1−τFR)−log(1−τUS)) =

1
3

(log(1−0.59)−log(1−0.4)) = −0.13

With ν = 0.1, we have that ν/(ν + 1) = 1/11 and

ν

ν + 1
(log(1−τFR)−log(1−τUS)) =

1
11

(log(1−0.59)−log(1−0.4)) = −0.03
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The Many Elasticities of Labor Supply



LABOR SUPPLY ELASTICITIES

Marshallian:

Total or “uncompensated” elasticity

Holds non-labor income constant

Includes both income and substitutions effects

Hicksian:

“Compensated”

Holds utility constant

No income effect

Frisch:

Holds marginal utility of consumption constant

(i.e., holds consumption constant)

Also no income effect (but slightly different from Hicksian)

Intertemporal elasticity of labor supply
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LABOR SUPPLY ELASTICITIES

Marshallian:

νM =
1− σS

1/ν + σS

Hicksian:

νH =
1

1/v + σS

Frisch:

ν

Where S is the labor income as a fraction of total income

See Keane (JEL 2011) for derivations
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LABOR SUPPLY ELASTICITIES

1− σS
1/ν + σS

≤ 1
1/v + σS

≤ ν

νM ≤ νH ≤ ν

With quasi-linear preference (i.e., linear in consumption (σ = 0):

νM = νH = ν

Common assumption in applied micro

For long-run general equilibrium analysis, this assumption is suspect

For σ = 1 and S = 1, νM = 0. For σ > 1 and S = 1, νM < 0.
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CHANGE IN A FLAT TAX WITH REVENUE REBATED

Consider change in a flat tax with revenue rebated back lump sum

We calculated this before:

log Lit − log Ljt = ν
1+σν (log(1− τit )− log(1− τjt ))

= 1
1/ν+σ (log(1− τit )− log(1− τjt ))

Relevant elasticity is the Hicksian elasticity (with S = 1)

The fact that revenue is rebated kills the income effect
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CHANGE IN FLAT TAX, NO REBATE

Change in a flat tax with revenue used for Gt that enter utility separately

(e.g., military spending, infrastructure, or wasteful spending)

Labor Supply:

ψL1/ν
t Cσ

t = (1− τ)Wt

Labor Demand:

Wt = At

Consumption:

Ct = Yt − τYt = (1− τ)AtLt

Combining these yields:

ψLσ+1/ν
t = (1− τ)1−σA1−σ
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CHANGE IN FLAT TAX, NO REBATE

ψLσ+1/ν
t = (1− τ)1−σA1−σ

Taking log yields:

logψ +

(
σ +

1
ν

)
log L = (1− σ) log(1− τ) + (1− σ) log A

Taking differences yields:

log Lt − log Ls =

(
1− σ

1/ν + σ

)
(log(1− τt )− log(1− τs))

Marshallian elasticity (with S = 1) governs effects of this tax change

Potentially much smaller than with rebate due to income effect

With balanced growth preferences (σ = 1) effect is zero

Arguably the relevant result for fighting a war
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TEMPORARY TAX CHANGE

Consider a temporary tax change in a dynamic setting

Take log of labor supply

logψ +
1
ν

log Lt + σ log Ct = log(1− τ) + log Wt

Take differences:

∆ log Lt = ν∆ log(1− τ) + ν∆ log Wt − ν∆σ log Ct

If tax change has no effect on wages and consumption,

Frisch elasticity governs effect

In general equilibrium, wages and consumption may change
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GENERAL EQUILIBRIUM VS. PARTIAL EQUILIBRIUM

All our derivations have been done in general equilibrium

Most empirical analysis makes use of diff-in-diff strategies which

difference out general equilibrium

Empirical analysis therefore estimates partial equilibrium effects

Important to keep in mind when going from empirical estimates

to policy advice
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