
Labor Supply

Across Countries and Over Time

EC502 Macroeconomics

Topic 5

1

Masao Fukui 

2024 Spring



Hours Worked

■ We took hours worked per person as exogenous so far


■ We assumed that everyone supplies a fixed amount of labor


■ Is this true?
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Cross-Section in 2005
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same holds true for both the extensive and the intensive margins of labor supply. 
Last, we provide suggestive evidence that also hours spent on the production of 
home services are decreasing by development.

A. Average Hours Worked per Adult

Figure 1 plots average weekly hours per adult against log GDP per capita for our 
core countries. Vertical lines separate the three terciles of the world income distri-
bution; 11 countries fall in the bottom tercile, 15 in the middle tercile, and 23 in the 
top tercile. The !gure shows that average hours per adult are downward-sloping in 
income per capita. The poorest countries in the world range from a low of around 
24 hours per week in Malawi, Rwanda, and Uganda to a high of almost 40 hours per 
week in Cambodia. The richest countries average between a low of around 16 hours 
in Italy, Spain, Belgium, and France and a high of 24.4 hours in the United States. 
Iraq has the lowest hours per adult in our sample, which is driven entirely by women, 
as discussed in Section IVA.

Panel A of Table 1 reports in the !rst row the average hours per adult by income 
tercile in our core countries. In these countries, average hours per adult are 28.5 hours 
per week in low-income countries, compared to 21.7 hours in middle- and 19.0 hours 
in high-income countries. In terms of economic signi!cance, the 9.5 higher weekly 
hours in the low-income group correspond to 50 percent higher hours than in the 
high-income group.6 Regressing the logarithm of hours on the logarithm of GDP per 
hour worked yields a slope coef!cient of −0.15.7

6 In the main analysis, we take unweighted averages across countries. When weighting by population, hours 
differences between the bottom and top thirds of the world income distribution are similar: averages in the low-, 
middle-, and high-income groups are 27.8, 21.8, and 20.3 hours per week. 

7 We regress on the logarithm of GDP per hour worked rather than GDP per capita, because GDP per hour 
worked is an aggregate productivity measure analogous to the individual wage, which we use as a regressor in a 
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Figure 1. Average Hours Worked per Adult in Core Countries

Source: Bick, Fuchs-Schündeln, Lagakos (2018)



The U.S. Time-Series
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From a longer-run perspective, hours worked in the U.S. have also clearly been

falling (see Figure 4). We also see that, abstracting from the very large deviations

from trend during Great Depression and World War II, hours have been falling at a

rather steady rate. Only the period 1980–2000 looks exceptional.
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Figure 4: Weekly U.S. hours worked per population aged 14+, 1900–2005

Notes: Source: Ramey and Francis (2009). Regressing the logarithm of hours worked on time gives slope coefficient of -0.00285.

Can the falling trend in hours worked be explained by demographics or the rise

in schooling? In Figure C.4 in Appendix C.1 we hold hours worked of different age

groups constant at their 2005 values and then check whether the observed changes in

the age structure can account for the falling hours. The effect implied by the demo-

graphic change is non-monotonic and overall very small.3 Furthermore, Ramey and

Francis (2009) also provide data on schooling (time attending school and studying

at home). As Figure C.5 in Appendix C.1 shows, average weekly hours of schooling

increased by less than two hours in total over the period 1900–2005 and cannot,

therefore, account for the drop in hours worked (hence: leisure has increased).

3 The baby boomers entering prime working age can partially explain the observed increase in
hours since the 1980s.

Source: Boppart and Krusell (2020)



Post-WWII Advanced Economies
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be a good approximation.

What if we look at some other developed countries? Figure 3 shows hours worked

for other selected countries on a logarithmic scale. A horizontal line is no longer

a good approximation of the data. A country-fixed effect regression suggests that

hours fall at roughly 0.45% per year. To be sure, however, there is significant

heterogeneity; Canada, for example, has stationary hours quite like those in the

United States.
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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
-0.00455.

The overall falling hours in Figure 3 are not due to the selection of countries. A

complementary Figure C.1 in the Appendix C.1 shows the graph for all countries

with available data. Average hours are declining clearly in this unrestricted sample,

at roughly 0.34% per year. Hence in the cross-country data of the postwar period the

United States and Canada overall rather look like outliers. Interestingly, as Figure

C.2 in Appendix C.1 shows, a time-use survey shows decreasing hours worked even

for the postwar United States.

Source: Boppart and Krusell (2020)



Question

■ In the cross-section, richer countries tend to work less


■ Over the time-series, as a country gets richer, people work less


■ Why?

6



A Simple Model of Labor Supply
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A Model of Labor Supply

■ What is the benefit of working more? — earn a higher income


■ What is the cost of working more? — pain to work longer hours


■ We introduce a minimal model that captures these trade-offs

8



Preferences
■ Households have the following utility functions: 

 

■ We  is concave and  is convex:


• : households are happier if consumption is higher

• : additional consumption is less pleasant if already consuming a lot

• : households are less happy if they work more

• :  additional hours of work are more painful if already working a lot


■ The households face the following budget constraint

u v

u′￼(c) > 0
u′￼′￼(c) < 0
v′￼(l) > 0
v′￼′￼(l) > 0

9

u(c) − v(l)

c = wl



Optimality Condition
■ The households decide  subject to the budget constraint: 

 
 

■ First-order condition: 
 

• LHS: marginal benefit of work

• RHS: marginal cost of work

(c, l)

10

max
c,l

u(c) − v(l)

s.t. c = wl

u′￼(c)w = v′￼(l)



Functional Form Assumptions
■ For simplicity, we assume 

 
 
 
with  and 


■ One can check:


• 

• 


■ For ,  

• Obtained as a limit of  (apply L'hopital's rule)

σ > 0 ν > 0

u′￼(c) = c−σ > 0, u′￼′￼(c) = − σc−σ−1 < 0
v′￼(l) = v̄lν > 0, v′￼′￼(l) = v̄νlν−1 > 0

σ = 1

σ → 1
11

u(c) =
c1−σ

1 − σ
, v(l) = v̄

l1+ν

1 + ν

u(c) = log c when σ = 1



Optimal Labor Supply Solutions
■ Consumption and hours worked, , jointly solve 

 
 
 
 
 
 
 

1. (MRS) defines a decreasing relationship between c and l

2. (BC) defines an increasing relationship between c and l

{c, l}

12

c−σw = v̄lν

c = wl
(MRS)

(BC)



Graphical Representation
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c

MRS

BCl

l*

c*

l = (1/w)c

l = (c−σw/v̄)1/ν



Question

■ As a country gets richer, what happens to the labor supply?


■ We will consider an increase in wage, 


■ Note that wage, , appears in two places (orange and green) 

w

w

14

c−σw = v̄lν

c = wl
(MRS)

(BC)



First Effect: Shift Up in MRS Curve
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c

MRS

BCl
l = (1/w)c

l = (c−σw/v̄)1/ν



Substitution Effect

■ MRS curve shifts up when  goes up


• If wages are higher, the marginal benefit of working is higher for any given  


■ Holding the BC curve fixed, this means the labor supply, , goes up!


■ We call this a substitution effect

w

c

l

16



Second Effect: Shift Down in BC Curve
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c

MRS

l

l = (c−σw/v̄)1/ν

BC
l = (1/w)c



Income Effect

■ BC curve shifts down when  goes up


• If wages are higher, the budget constraint implies  is higher for any given 


■ Holding the MRS curve fixed, this means the labor supply, , goes down!


■ If I am richer, I don’t need to work hard


■ We call this as income effect

w

c l

l

18



Putting Two Effects Together
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c

MRS

l

l = (c−σw/v̄)1/ν

BC
l = (1/w)c



Higher or Lower Labor Supply?

■ So, does the labor supply go up or down when  goes up?


■ Not clear


■ In fact, it can go either way

w

20



Solving for l
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c−σw = v̄lν

c = wl
(MRS)

(BC)

⇒ l = v̄
−1

ν + σw
1

σ + νw
−σ

σ + ν



 Determines the Relative Importanceσ

1. :  is increasing in . Substitution effect dominates income effect


2. :  is decreasing in . Income effect dominates substition effect


3. :  is invariant to . Income effect and substition effect cancel

σ < 1 l w

σ > 1 l w

σ = 1 l w

22

l = v̄
−1

ν + σw
1

σ + νw
−σ

σ + ν

= v̄
−1

ν + σw
1 − σ
σ + ν



Endogeneizing w
■ Now we endogenize wages, 


■ Suppose the firm operates the following production function 
 

■ Firms solve 

■ In equilibrium, 

■ Plugging it back,

w

23

y = Al

max
l

Al − wl

w = A

l = v̄
1

ν + σ A
1 − σ
σ + ν



Can We Qualitatively Explain Two Facts?
■ Taking log, 

 
 

■ Suppose that 


1. Rich (high ) countries work less than poor countries

2. As countries grow (higher ), they work work less 

■ If income effect dominates substitution effect, we can explain aggregate data

σ > 1

A
A

24

log l =
1 − σ
σ + ν

log A + const .



Can We Quantitatively Explain Two Facts?
■ Over time-series 

 
 

• Calculations from the US data suggest  and 

• This suggests 


■ In the cross-section, 
 
 

• Regression estimates by Bick, Fuchs-Schündeln, Lgakos (2015), 


■ Time-series and cross-sectional relationships line up well

gl ≈ − 0.4 % gA ≈ 2 %
1 − σ
σ + ν ≈ − 0.2

1 − σ
σ + ν ≈ − 0.15

25

gl =
1 − σ
σ + ν

gA + ϵt

log li =
1 − σ
σ + ν

log Ai + ϵi



Income Effect from Labor Supply:

Direct Evidence

—  Golosov, Graber, Mogstad & Novgorodsky (2023)

26



Direct Evidence?

■ Households work less as the economy grows and gets richer


■ The model suggests that a strong income effect, , is the key reason


■ Do we have direct evidence of income effect?


■ What is the ideal experiment?


■ What is the concern with using the aggregate data?

σ > 1

27



Isolating Income Effect

■ Maybe wage is not the only thing that changes over time and across countries


■ The ideal experiment that isolates the income effect:

• Give money to people and see how they change the labor supply


■ If income effect is big, we will see a big reduction in labor supply


■ If income effect is small, we will not see a major change in labor supply

28



Conceptual Framework
■ Add non-labor income  to the previous model, 

 
 

■ Assuming  and , , jointly solve

T

u(c) =
c1−σ

1 − σ
v(l) = v̄

l1+ν

1 + ν
{c, l}

29

max
c,l

u(c) − v(l)

s.t. c = wl + T

c−σw = v̄lν

c = wl + T
(MRS)

(BC)



Impact of Lottery Winning T ↑
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c

MRS

l

l = (c−σw/v̄)1/ν

BC
l = (1/w)(c − T)



Marginal Propensity to Earn
■ Empirically, it is convinient to look at MPE out of   


• MPE = marginal propensity to earn


■ One can show: 
 
 
 
 

where  is the share of wage income in total income


■ MPE speaks to the importance of : 
If , . If  is very big,  is very negative.

T ≡
d(wl)

dT

sw =
wl

wl + T

σ
σ = 0 MPE = 0 σ MPE

31

MPE =
d(wl)

dT
=

−σsw

[σsw + ν]



Labor Supply Response of Lottery Winners

■ Golosov, Graber, Mogstad & Novgorodsky (2023): 
Study the labor supply responses of US lottery winners


■ US tax data for 1999-2016

• Lottery winnings are taxable income


■ Median size of post-tax winning: $43,600


■ 90,731 lottery winners in the sample


■ Compare the response to lottery winnings relative to later winners

32



Labor Supply Response to Lottery Winning
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Figure 3.3: Effect of winning across outcomes

(a) Winner Wage Earnings (b) Per-Adult Wage Earnings

(c) Per-Adult Total Labor Earnings (d) Per-Adult Capital Income

(e) Winner Employment (f) Total Employment
Notes: This figure presents estimates of the impact of winning on six outcomes, based on estimating a version of equation (3.4) (as described in
Section 3.1) for each outcome, and then taking cohort-size-weighted averages of ⇢w,` for each event time `. 90 percent confidence intervals are
displayed, clustering on winner. Throughout, we use w � 2 as the omitted event time. In addition to the cohort-size-weighted average effect in levels
(left-hand axis), each subfigure also reports this average effect scaled by the mean of the outcome in omitted event time (right-hand axis) which can
be interpreted as an average percentage change (relative to the baseline pre-win period) in the outcome.
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Figure 3.3: Effect of winning across outcomes

(a) Winner Wage Earnings (b) Per-Adult Wage Earnings

(c) Per-Adult Total Labor Earnings (d) Per-Adult Capital Income

(e) Winner Employment (f) Total Employment
Notes: This figure presents estimates of the impact of winning on six outcomes, based on estimating a version of equation (3.4) (as described in
Section 3.1) for each outcome, and then taking cohort-size-weighted averages of ⇢w,` for each event time `. 90 percent confidence intervals are
displayed, clustering on winner. Throughout, we use w � 2 as the omitted event time. In addition to the cohort-size-weighted average effect in levels
(left-hand axis), each subfigure also reports this average effect scaled by the mean of the outcome in omitted event time (right-hand axis) which can
be interpreted as an average percentage change (relative to the baseline pre-win period) in the outcome.
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Emloyment Wage Earnings

Source: Golosov, Graber, Mogstad & Novgorodsky (2023)



MPE Estimates

■ Therefore 

■ Assuming  (labor share) and  (micro estimates) implis 

■ Can be large but not as large as 

sw ≈ 2/3 ν ∈ [0.1,0.5]

σ > 1
34

4.3 Estimates of marginal propensities to earn and consume

Using the IV model introduced in Section 3.2, defined by equations (3.5) and (3.6), we can estimate how an
extra dollar in unearned income translates into an increase in consumption (MPC), a decrease in earnings
(MPE), and a change in labor earnings taxes (MPT). This is done by 2SLS estimation of the two-equation
system with the endogenous variable being the unearned income in a given period, and the outcome variable
being labor earnings, consumption, or labor earnings taxes. Before discussing the results, it is useful to note
that the MPC and the MPE must satisfy the accounting identity,

MPC � MPE = 1� MPT,

and therefore MPC - MPE may exceed one.

Main estimates and heterogeneity across the income distribution. Table 4.1 presents the results both for
the full sample and separately for each income quartile, similarly to Table 3.1. The estimates here are reported
using the annuitization method; point estimates are very similar when we use the capitalization method and
so we relegate them to the appendix (see Appendix Table A.4). Table 4.1 shows that labor earnings responses
to a change in unearned income (i.e., MPEs) are quite large. An extra dollar in unearned income leads to a 52
cent reduction in labor earnings. Furthermore, there is substantial heterogeneity in MPEs across the income
distribution. The MPE of households in the lowest quartile is -0.31 while the MPE of those in the highest
quartile is -0.67.

Table 4.1: IV estimates of the effect of exogenous change in unearned income

Sample

Outcome
Full Sample

Quartile 1 Quartile 2 Quartile 3 Quartile 4

Pre-Win Income Pre-Win Income Pre-Win Income Pre-Win Income

(1) (2) (3) (4) (5)

Per-Adult Total Labor Earnings
-0.5227 -0.3080 -0.5204 -0.5893 -0.6735

(0.0146) (0.0240) (0.0197) (0.0221) (0.0389)

Per-Adult Labor Earnings Taxes
-0.1063 -0.0395 -0.0700 -0.1254 -0.1725

(0.0051) (0.0063) (0.0075) (0.0063) (0.0155)

Implied Consumption Expenditure
0.5836 0.7315 0.5496 0.5361 0.4990

(0.0198) (0.0417) (0.0374) (0.0339) (0.0361)

Notes: This table presents estimates of the mean effect of an extra dollar of unearned income. These estimates are calculated by first estimating
a 2SLS regression, as described in Section 3.2, using unearned income (ni,t) as the endogenous variable. For each outcome, we then take
cohort-size-weighted averages of �w,` for each event time `, and then take the mean across estimates for post-win event times {1, 2, 3, 4, 5} to
recover the mean effect of an extra dollar of unearned income. Column 1 reports mean effects of an extra dollar of unearned income for the full
analysis sample. In columns 2 to 5, we report mean effects of an extra dollar of unearned income for subsamples of winners falling into each
quartile of the pre-win distribution of per-adult adjusted gross income. We use the delta method to calculate standard errors (reported in parenthesis),
clustering on winner.

22

d(wl)
dT

= −
σsw

[σsw + ν]
≈ − 0.52

σ ∈ [0.2,0.8]

Source: Golosov, Graber, Mogstad & Novgorodsky (2023)



Who is Reducing the Labor Supply?

(Recently)

35



Average Hours Worked in the US
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From a longer-run perspective, hours worked in the U.S. have also clearly been

falling (see Figure 4). We also see that, abstracting from the very large deviations

from trend during Great Depression and World War II, hours have been falling at a

rather steady rate. Only the period 1980–2000 looks exceptional.

20
22

24
26

28
30

W
ee

kl
y 

ho
ur

s 
w

or
ke

d

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Figure 4: Weekly U.S. hours worked per population aged 14+, 1900–2005

Notes: Source: Ramey and Francis (2009). Regressing the logarithm of hours worked on time gives slope coefficient of -0.00285.

Can the falling trend in hours worked be explained by demographics or the rise

in schooling? In Figure C.4 in Appendix C.1 we hold hours worked of different age

groups constant at their 2005 values and then check whether the observed changes in

the age structure can account for the falling hours. The effect implied by the demo-

graphic change is non-monotonic and overall very small.3 Furthermore, Ramey and

Francis (2009) also provide data on schooling (time attending school and studying

at home). As Figure C.5 in Appendix C.1 shows, average weekly hours of schooling

increased by less than two hours in total over the period 1900–2005 and cannot,

therefore, account for the drop in hours worked (hence: leisure has increased).

3 The baby boomers entering prime working age can partially explain the observed increase in
hours since the 1980s.

Source: Boppart and Krusell (2020)



Rise in Employment Rate since 1950
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Employment Rate by Gender
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Prime-Age 25-54
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Hours Worked Conditional on Being Employed
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What Drives Increase in Female Employment?

1. Changes in social norm (less discrimination)


2. Improvement in home production technology


3. The rise of the service sector


4. Medical technology 
(the birth control pill, maternal health after birth, infant formula)

41



Male Employment Rate by Education
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Female Employment Rate by Education
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Who’s Wages are Getting Higher?
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Figure 1: Cumulative Change in Real Weekly Earnings of Working Age Adults Ages 18-64, 1963-
2017
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Figure uses March Current Population Survey Annual Social and Economic Supplement data for earnings
years 1963 to 2017. Series correspond to (composition-adjusted) mean log wage for each group, using data
on full-time, full-year workers ages 16 to 64. The data are sorted into sex-education-experience groups of two
sexes, five education categories (high school dropout, high school graduate, some college, college graduate,
and post-college degree), and four potential experience categories (0–9, 10–19, 20–29, and 30–39 years).
Educational categories are harmonized following the procedures in Autor et al. (2008). Log weekly wages of
full-time, full-year workers are regressed in each year separately by sex on dummy variables for four education
categories, a quartic in experience, three region dummies, black and other race dummies, and interactions
of the experience quartic with three broad education categories (high school graduate, some college, and
college plus). The (composition-adjusted) mean log wage for each of the forty groups in a given year is the
predicted log wage from these regressions evaluated for whites, living in the mean geographic region, at the
relevant experience level (5, 15, 25, or 35 years depending on the experience group). Mean log wages for
broader groups in each year represent weighted averages of the relevant (composition-adjusted) cell means
using a fixed set of weights, equal to the mean share of total hours worked by each group over 1963–2005.
All earnings numbers are deflated by the chain-weighted (implicit) price deflator for personal consumption
expenditures. Earnings of less than $67/week in 1982 dollars ($112/week in 2000 dollars) are dropped.
Allocated earnings observations are excluded in earnings years 1967 forward using either family earnings
allocation flags (1967–1974) or individual earnings allocation flags (1975 earnings year forward).

It is far harder to rationalize the falling real wages of non-college workers in this same

framework, however. If college and non-college workers are gross complements, as we have just

3

Source: Autor (2019)



What Do Non-Employed Young Men Do?
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Table 4: Leisure Activities for Men 21-30 (Hours per Week): By Employment Status

Employed Non-Employed

2004- 2012- 2004- 2012-
Activity 2007 2015 Change 2007 2015 Change
Total Leisure 57.6 59.6 2.0 86.9 82.1 -4.8

Recreational Computer 3.0 4.3 1.3 5.4 9.6 4.3
Video Game 1.8 2.9 1.0 3.4 5.9 2.5

ESP 23.6 23.9 0.3 30.1 29.9 -0.2
TV/Movies/Netflix 15.9 15.5 -0.5 27.8 25.0 -2.7
Socializing 7.4 7.8 0.3 10.6 8.9 -1.7
Other Leisure 7.7 8.1 0.5 13.0 8.6 -4.4

Job Search and Education 2.0 1.9 -0.1 9.4 14.1 4.7
Note: Table shows average hours spent per week across leisure activities for younger men by employment
status. Components sum to total leisure time. The first column of each panel pools data for the 2004-
2007 waves of the ATUS. The second pools waves 2012-2015. Video gaming is a subcomponent of total
computer time. ESP refers to residual eating, sleeping and personal care.

computer activities, non-working younger men reported spending 2.6 and 3.4 hours per day

in the 2004-2007 and 2012-2015 periods, respectively. During the 2012-2015 period, 11 per-

cent of non-working younger men spent more than 4 hours per day at computer leisure, with

4 percent spending more than 6 hours. Thus, for some younger men, their primary activity

during the day was time spent at computer leisure.

To infer relative changes in computer leisure technology below we will exploit the fact

that individuals are shifting their leisure toward computer activities holding constant their

total leisure time. As a first look at the data, we sort individuals into bins based on the

amount of leisure enjoyed in the previous day. The bins are on the horizontal axis of Figure 4,

where, for example, the label 5 indicates that the individuals in the bin spent five to six hours

the previous day on leisure. For ease of presentation the units are hours per day rather than

hours per week. For each leisure bin, we average the amount of time allocated to recreational

computer use across individuals within the bin. The bars in the figure depict the averages

for younger men for the periods 2004-2007 (lighter bars) and 2012-2015 (darker bars). The

figure indicates that computer time has increased systematically within essentially all leisure

bins over the last fifteen years. Moreover, the increase has been particularly strong for high-

leisure individuals. For example, younger men with 9 to 10 hours of leisure per day tripled

computer time between 2004 and 2015, from 0.3 to 0.9 hours per day.

16

Source: Aguiar, Bils, Kofi Charles, Hurst (2021)



My Take

■ Micro evidence points toward 


■ Income effect, on its own, is not strong enough to explain declining hours with income


■ Then why do hours work decline with income?


■ As a country develops, it develops leisure enhancing activity that raises 

• TV, smart phones, tablets, video games, SNS, Youtube, netflix, etc… 

σ < 1

v̄
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l = v̄
−1
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Leisure Technology

■ Real TV price has fallen by a factor of 1000 since 1950


■ Netflix, Spotify: $10 for unlimited use


■ Apple iOS Store: 900,000 games, 2/3 are free

≈
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Real Price of Recreation Goods and Services 
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Motivation

• Real price of recreation goods and services is declining in all countries
I Average growth rate: �1.07% per year

(a) U.S. (b) All countries

Figure: Real price of recreation goods and services

Panel (a): Real price of recreation goods and services. Source: Owen, 1970 (real recreation price, 1900-1934); Bureau of the Census, 1975
(real price of category ‘Reading and recreation’, 1935-1966); BLS (real price of category ‘Entertainment’, 1967-1992); BLS (real price of
category ‘Recreation’, 1993-2018). Series coming from di↵erent sources are continuously pasted. Panel (b): Price of consumption for
OECD category “Recreation and culture”, normalized by price index for all consumption items. Eurostat, Statistics Canada. Base year =
2010.

Recreation items All countries
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Source: Kopytov, Roussanov, Taschereau-Dumouchel  (2023)


