FREnMﬁ- — Average Annual Hours Worked per Employed Person in the United States (DISCONTINUED) (right)
— Employment Rate: Aged 15-64: All Persons for the United States (left)
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Elasticity with respect to:
Real GDP Total Hours

Labor Productivity —0.26 =033

(-10) (.08)
Total hours 1.48 1

(-10)
Consumption 0.71 0.43

(08) (.06)
Wedge ~3.16 = 2.19

(31) (.11)

Notes: Total hours and labor productivity is for private economy; GDP includes government sector.
Consumption is nondurables and services. Sample covers 1987 to 2018. All series are logged and HP-
filtered. The wedge assumes an IES of 0.5 and a Frisch of 1.0.
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Macro Labor: Syllabus

Labor Supply

Primary papers:

Timo Boppart and Per Krusell, “Labor Supply in the Past, Present, and Future: A Balanced
Growth Perspective.” NBER WP 22215, May 2016.
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The Labor Wedge and Labor Demand

Primary papers:

Mark Bils, Pete Klenow, and Benjamin Malin, “Resurrecting the Role of the Product Market
Wedge in Recessions,” American Economic Review, April 2018.
http://klenow.com/LaborWedge BKM.pdf
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2014.
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Yicheng Wang, “Limited Risk Sharing in the Great Recession,” May 2019.
https://www.dropbox.com/s/dv3b65en69yd5Sle/risk sharing_yicheng.pdf?di=0

Simon Gilchrist, Raphael Schoenle, Jae Sim, and Egon Zakraj$ek, “Inflation During the Financial
Crisis,” American Economic Review, March 2017.
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Standard Macro model assumes balanced growth path, with constant
hours worked

— But data show declining hours (will see figures)

— Looks roughly like linear trend (constant negative growth rate) in
Ln(hours)

Is also consistent with higher hours worked in poorer countries (Bick et.
al., will show below)

Consider preferences that produce balanced growth with declining
hours: requires stronger wealth effect on leisure than in KPR
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In compact terms, one can describe the period utility function under KPR as
a power function of cv(h), where ¢ is consumption and h hours worked and v is
an arbitrary (decreasing) function. What we show in our main Theorem 1 is that
the broader class has the same form: period utility is a power function of cv(he™7),
where v < 1 is the preference parameter that guides how fast hours shrink relative to
productivity. In terms of gross rates, if productivity grows at rate +, then hours grow
at rate 77", whereas consumption grows at 71_” . For v > 0, the factor T captures
the stronger income effect: as consumption grows, there is an added “penalty” to
working (since v is decreasing). Our preference class obviously nests KPR: KPR

corresponds to v = 0.
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Figure: 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.
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Figure: 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. 10



U.S. data including the pre-war period
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Figure: Weekly 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. 1.11



Intensive and extensive margin over 100+ years
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Figure: Hours per worker and participation rate in the U.S.

Notes: The scale is logarithmic in the figure on hours worked per worker. Regressing the logarithm of hours worked per worker on time
gives slope coefficient of -0.00418. Source: Ramey and Francis (2009).
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Figure: U.S. weekly hours worked in nonfarm establishments 1830-2015

Source: Average weekly hours data for 1830-80: Whaples (1990, Table 2.1). 1890-1970: Historical Statistics of the United States: Colonial
Times to 1970 (Series D765 and D803). 1970-2015: Statistical Abstract of the United States the number for nonfarm establishments. This
graph shows an updates series of the data in Greenwood and Vandenbroucke (2008). Regressing 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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Figure: Yearly hours worked per capita 1870-1998

Source: Maddison (2001). The sample includes the following 25 countries: Austria, Belgium, Denmark, Finland, France, Germany, Italy,
Netherlands, Norway, Sweden, Switzerland, United Kingdom, Ireland, Spain, Australia, Canada, United States, Argentina, Brazil, Chile,
Colombia, Mexico, Peru, Venezuela, Japan. Regressing the log of hours on a country fixed effect and year gives a slope coefficient of
-0.00462 in the full sample (and -0.00398 for the period 1950—1998). 1.14
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Figure: 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.
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* Leisure has notably increased (Aguiar & Hurst)
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Hours PER WEEK SPENT IN LEISURE FOR FuLL SampLE, MEN, AND WOMEN

Average hours per week spent in leisure

Time-use category Difference:
(hours per week) 1965 1975 1985 1993 2003  2003-1965
Panel 1: Full sample
Leisure Measure 1 3077 33.24 3478 3747 3533 4.56
Leisure Measure 2 10223 106.62 107.82 110.04 107.73 5.50
Leisure Measure 3 10590 109.74 11146 113.16 113.23 7.33
Leisure Measure 4 10993 11406 11433 11639 11798 8.05
Panel 2: Men
Leisure Measure 1 3180 3336 35.15 3765 3740 5.60
Leisure Measure 2 10168 10533 106.81 10850 107.88 6.20
Leisure Measure 3 103.12 106.73 10847 10997 111.13 8.01
Leisure Measure 4 106.75 11062 11068 11282 115.04 8.29
Panel 3: Women
Leisure Measure 1 2989 33.14 3446 3732 3354 3.65
Leisure Measure 2 102,70 107.75 10869 11138 107.59 4.89
Leisure Measure 3 10831 11235 11405 11592 115.06 6.75
Leisure Measure 4 11269 11705 11749 11948 12052 7.83

All means are calculated using fixed demographic weights, as described in the text. Leisure Measure 1
refers to the time individuals spent socializing, in passive lessure, in active leisure, volunteering, in pet care,
and gardening. Leisure Measure 2 refers to the time individuals spent in Leisure Measure 1 plus time spent
sleeping, eating, and in personal activities (excluding own medical care). Leisure Measure 3 includes Lessure
Measure 2 plus time spent in child care. Leisure Measure 4 is defined as any time not allocated to market or
nonmarket work. See Table IX and text for additional detasl. The relevant sample sizes are as reported in

Table II. The sample restrictions are described in the footnote to Table L
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FiGure 1
Breakdown of Leisure by Activity, Deviations from 1965

This figure plots the evolution of the subcomponents of Leisure 2 for the full
sample, represented as differences from each subcomponent’s mean in 1965. All

means are calculated using fixed demographic weights, as described in the text.
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Ficure 11
Key Percentiles of Leisure 2 Distribution, Deviations from 1965

This figure plots the evolution of key percentiles of the cross-sectional distribu-
tion of Leisure 2 for the full sample, represented as differences from each percen-
tile point's value in 1965. The percentile points represent the unconditional
sample distribution in each year, unadjusted for demographic changes.
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FiGURE IV

Change by Percentile Point for Leisure 2 by Educational Attainment

1965-2003

This figure plots the change at each percentile point of the Leisure 2 distribu-
tion between 1965 and 2003, broken down by educational attainment. The per-
centile points represent the unconditional distribution of the respective sub-
sample in each vear, unadjusted for demographic changes.
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« Leisure has notably increased (Aguiar & Hurst)

 Models abstract from a number of factors
— Nature of work/leisure dramatically evolves
— Innovations in home production—increased market labor
— The variety of market goods evolves: encouraged market labor
— Nature of leisure activities evolved—ambiguous effect

1.21



« Compare employment rates and average hours across large set of
countries—compared as of year 2000, for ages 25-54

* Focus on 48 core countries with similar samples/definitions

— Workers working in sectors measured in GDP: includes agric. &
self-employed, but not home sector

— Respondents report actual hours worked over recent time period
(last week, month); data collected over entire calendar year
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« Rich countries (top 3" GDP) work 18.9 hours per week, compared to
28.5 in poor countries (bottom 3" GDP), 40 percent difference in logs

— Elasticity of hours wrt GDP/hour is —0.12
— Employ. rates account for 3/4ths (same as for business cycles)

— Expands welfare differences, about 40% in income units—high
income/low factor 19 rather than 12 (nature of work also different)

Within countries

— Relative hours fall with relative wage in most countries, but in

richest countries do not (in poorer countries fit relation across
countries)

— Is stronger for men--reflect lack of non-market info?
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Table 2: Employment Rates and Hours Per Employed

Country Income Group

Low Middle High
Hours Per Adult Z8.D 222 18.9
Employment Rate 75.3 53.7 54.9
Hours Per Worker 38.4 41.2 34.5

1.24



Figure 1: Average Hours Worked per Adult in Core Countries
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Sex Country Income Group
Low Middle High
All 28.5 222 18.9
Women 244 16.3 14.6
Men 32.7 284 23.5
Education Country Income Group

Low Middle High

All Ages 285 222 18.9
Ages 25+ (Non-missing Educ.) 33.0  25.7 20.7
Ages 25+

Less than Secondary 31.8  19.8 12.2
Secondary Completed 373 293 234

More than Secondary

305 314 26.9

1.26



Employment Rate (in %)

(a) Employment Rate

100+
901 vwn ¥
80 *UGA -
RWA 1igmVNM -PER
70 5 ~ECl)
*TLS : : d
i . +MNEDN : . S
60 : : CY
-CcoL : L
50 “PAK ROMB Mﬁsw( = BREL
: *GRE,
: -BGR *POUH! A
40+ s
*IRQ
30
20+
10
O 1 = .
T T T T T T T T T
7 75 8 8.5 9 9.5 10 10.5 1
In(GDP per Capita)
(b) Hours per Worker
50 5 :
: ~PAK *COL.gwa.
45 T BWATUR
*MNG i
i *KEWAIM WERM “GRC
0 oTLS LA *IRQ* ~EHERGw 'Q@MNCZE *USA
35 *BGR “LTU  .prPAYP
j e
o 30 'RWAJ
s o4 *NLD
§ o5 "MW
2
3 20
E
15
10+
5 -
0 i :
T T I T | T T I T
¥ 7.5 8 8.5 9 9.5 10 10.5 1
In(GDP per Capita)

1.27



(a) Men

l'V. -
] : ~UsA
i USA-1991
i [
3 *GBR
o - — #
BGR 'EJ-ﬁIJN.CEQN WCHE
MW : 3 | .
= *RWA +KHM H ROM 5 SVK F’RJS:T?m
- USA-1895 i z
<VNM I -PER -BWACL e
s donxe .coL i p—
KB : -IDN -MUS -c&d
o~ <UGA LN !
v . -|RQ%CU
1 “TUR
T T T T T T T T T
7 7.5 8 85 9 95 10 10.5 11
In(GDP per Capita)
(b) Women
(\j_ -
+GBR
USA-1SShagl Lusa
o
{USA-1973 .Auﬂ.&L
o 1 I .
o <paK “BGR LVAEW
’ i : *ESRN
. o *PRT
| eww ROM  =LTU e
: R O *BWAhus
*UGA usa-ziegs, DN ieer :
KN : ; A
o *GHA *ECU +POL
' i 3 *GRC
*MNG
- © .Ra -g‘run
! T T T — T I T T T
7 7.5 8 8.5 9 95 10 10.5 1
In(GDP per Capita)

1.28



WHY ARE AVERAGE HOURS WORKED LOWER IN RICHER COUNTRIES?

Alexander Bick
Nicola Fuchs-Schiindeln
David Lagakos
Hitoshi Tsujiyama

Working Paper 26554
http://www.nber.org/papers/w26554

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue
Cambridge, MA 02138
December 2019
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and Social Benefits Relative to GDP
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(b) Share of Government Revenues
Coming from Labor Income Taxation
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* Allow for family
* Income processes assumed orthogonal

U= max EOHZﬁ'u(c,,hm,,hﬁ)]

(et hme g )72, —0
with
14+1/y By
(1) u(cey e, ) = 21n(0.5¢) — Bm1 :—“l/y - Bfl _];t_ 1/y
(2)

Vee(d, X, x g3 2, ) = max {u(c, b, 1) + BE[max { Vi, Vi, Vies Vit [ X, X7, 2]

subject to

c=wxph+xph)+ (1 +r)a—ad

al

|V
[
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TABLE 2

PARAMETERS OF THE BENCHMARK ECONOMY

Parameter Description

a =0.64 Labor share in production function

B = 0.9807392 Discount factor

y =04 Intertemporal substitution elasticity
By, =935 Utility parameter for male

By =150.1 Utility parameter for female

=S Amount of labor supply when working

px = 0.948 (0.925)
o, =0.269 (0.319)
a=-4.0

Persistence of productivity x for male (female)
Standard deviation of €, for male (female)
Borrowing constraint
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LABOR-MARKET STEADY STATES

CPS Model 1 Model I1

Employment rates

Male T1.33 77.34 7136

Female 49.75 49.78 49.75

Aggregate 63.54 63.56 63.56
Fraction of households

Both members working 43.87 45.35 45.83

Only male working 33.46 31.98 31.52

Only female working 5.88 4.42 3.92

Neither working 16.79 18.23 18.72

Note: All variables are percentages. The statistics for the CPS are annual
averages of married households in the March Supplements for the period of

1968-2001.
GINI INDICES FOR WEALTH AND EARNINGS
PSID Model I Model II
Wealth 0.76 0.64 0.61
Earnings 0.53 0.57 0.54

Norte: The PSID statistics reflect the family wealth and
earnings in the 1984 survey.
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B: Assets less than $200,000
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Nortes: The graphs denote the reservation-wage schedule of the three types of male worker (whose wife has
the highest, average, and lowest productivity). Wages (quarterly earnings) and assets are in 1983 dollars.
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B: Assets less than $200,000
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Notes: The graphs denote the reservation-wage schedule of the three types of female worker (whose husband
has the highest. average. and lowest productivity). Wages (quarterly earnings) and assets are in 1983 dollars.
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RESERVATION-WAGE SCHEDULE OF FEMALE WORKERS: MODEL |
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IMPLIED ELASTICITY FROM THE STEADY-STATE
RESERVATION-WAGE DISTRIBUTION

Model Male Female Aggregate
Model 1 0.84 1.36 0.94
Model 11 0.96 1.71 1.12

Note: The numbers reflect the elasticity of the labor-market
participation rate with respect to reservation wage (evaluated
around the steady state) based on the steady-state reservation-
wage distribution.
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Assume:

— 75% of movements in total hours are via employment (data)

— “Marginal” workers less productive by one third (Barsky, Parker,
Solon)

 biases labor productivity countercyc: add back (3/4)*(1/3) =1/4

— Leave workforce causes drop of one-sixth (16.7%) in consumption
 biases consumption procyc: subtract back —(3/4)*(1/6) =1/8
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Elasticity with respect to Total Hours:
Uncorrected Corrected
Labor Productivity —0.33 —0.08
(.08)
Total hours 1 1
Consumption 0.43 0.30
(.06)
Wedge —2 19 —1.68
(.11)

Notes: Total hours and labor productivity is for private economy; Consumption is nondurables and
services. Sample covers 1987 to 2018. All series are logged and HP-filtered. The wedge assumes an |ES
of 0.5 and a Frisch of 1.0. Correction assumes: (i) three-quarters of movements in total hours via
employment; (ii) workers coming in and out of workforce cyclically are one-third less productive; (iii)

consumption rises (fall) by one-sixth when enter (exit) workforce.
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Uses empirical joint distribution of wages and
consumption to estimate supply elasiticity

Key insight—consumption is sufficient statistic for
wealth and future earnings
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Figure 2: Reservation Wage Curve
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The key result is that the reservation wage conditional on consumption is unique and in-

dependent of the state variables. Intuitively, individual saving decisions reflect their future
expectations based on constraints they face, and these are all summarized in their con-
sumption choices. Thus, given consumption and wage, the period utility cost of working
determines whether they work or not.’

Within the class of models defined in equation (1), the reservation property conditional

on consumption is robust to the following specification choices:
1. arbitrary heterogeneity in discount factors, borrowing constraints, and wage processes.
2. time horizon: infinite time versus life cycles,
3. flexibility of hours choices: both margins of labor supply versus indivisible labor,

4. separability between consumption and leisure in the period utility function,

_C,.-"l

two earner’s problem when labor is indivisible.
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Aggregate
Gender Male
Female
Age [25,34]
[35,54]
[55.65]
Education  Non-college

Marital
Status

College

White

Non-white

Married

Single

q* — q**

0.03

0.04

0.05

0.06

0.07

0.22
(0.02)

0.21
(0.01)

0.23
(0.03)

0.26
(0.03)

0.19
(0.02)

0.23
(0.03)

0.25
(0.03)

0.16
(0.01)

0.20
(0.01)

0.36
(0.06)

0.21
(0.01)

0.25
(0.06)

0.31
(0.03)

0.28
(0.01)

0.34
(0.05)

0.35
(0.04)

0.29
(0.02)

0.31
(0.04)

0.35
(0.04)

0.23
(0.02)

0.28
(0.02)

0.52
(0.08)

0.29
(0.02)

0.38
(0.08)

0.40
(0.04)

0.34
(0.02)

0.52
(0.07)

0.43
(0.05)

0.39
(0.04)

0.41
(0.06)

0.51
(0.06)

0.28
(0.02)

0.36
(0.03)

0.61
(0.08)

0.36
(0.03)

0.59
(0.11)

0.48
(0.05)

0.40
(0.02)

0.57
(0.08)

0.55
(0.06)

0.45
(0.05)

0.47
(0.06)

0.57
(0.07)

0.34
(0.03)

0.44
(0.04)

0.65
(0.10)

0.44
(0.03)

0.65
(0.10)

0.54
(0.05)

0.45
(0.02)

0.64
(0.08)

0.65
(0.08)

0.50
(0.05)

0.48
(0.06)

0.64
(0.06)

0.40
(0.03)

0.52
(0.04)

0.67
(0.13)

0.50
(0.03)

0.68
(0.12)
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