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A Deriving the Competitive Equilibrium

A.1 Firms

Taking wages {w; s, Wim } and prices p; as given, the representative firm in sector j =

i=n,e

1,2,3 chooses {L;f;j, Lim;} to maximize profit

1=n,e

T = ij} — Z (wl-fLZ-fj + wimLimj)

i=n,e

subject to the production functions for j =1, 2, 3:

p=1 p—1 pr1 n—1 n-1 %
Y; = A;L;;  Lj= |NL,S + (1= X)) ] ;o Lig = |:€ijLifnj (1 —&;) Lir:zj:|
(OA.1)
First order conditions for j = 1,2, 3:
OL; OL;;
I Y j=n,e; g=m,f. (OA.2)

Wig = PiA, ,
g 7" OL; OLiy;
Define gender wage ratios for both high- and low-skilled; and college premium for both
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genders as:
Wif

T = ;ol=mn,e Ty = weg; g=m,f. (OA.3)
Wim Wng
By definition, the following identity holds:
Tm _ In (OA.4)
T Te
Let the vector of relative wages be:
X = (ze, T, 7y) (OA.5)

Substitution across female and male Using (OA.2), free mobility of labour implies
equal marginal rates of technical substitution across male and female labour inputs in sectors
j=1,2,3:

Limj _ a2l
= o2l
Ligg ¥

(OA.6)

Denotes [;; (z;) as the female wage bill share out of type i = n, e in sector j =1,2,3:

wifLifj . 1

Wi Limj + wigLigi 1+ o)

Using the production function (OA.1), for i =n,ein j =1,2,3:

n

i _ e (1 gty = (S0 )" (OA.8)
Lifj N v [ij (xl) ' .

Substitution across high-skilled and low-skilled Using (OA.2), free mobility of labour
implies equal marginal rates of technical substitution across high- and low-skilled labor inputs
Yy Ly;
Ty = j J
11— L.;

(@)
nj) \Lnj/Lngi)
which can be rewritten as

1 1_
L—=X;) \ Leyj €nj) \Lnj/Lug;

in sectors j = 1,2, 3, for female:

=




substituting (OA.8) to obtain:

AP €ej Ej \TP [ &y O
(Lnfj) — <1—>\j) (g> <1ej (Ie)> (fnj (xn)) 7

simplify to obatin:

P n(p—1)
() (8)°
Lnfj 1-— )\j gnj

Denotes N; (X) as the low-skilled (non-college) wage bill share in sector j = 1,2, 3:

( Lej (xe) ) o (OA.9)

Loj () I

_ wnanfj + wnanmj
N, (X) = . Al

Rewrite it as

emLem' e Le ) - e Le ) [n n -
N () = (142 it WerLe N\ () 4 WerLess (Ing (wn) |
wnanf] + wnanmj

finally substituting (OA.9) to obtain

v (1 () [ () ) o

Using the production function (OA.1),

bV L.\ 7 |
1 J €J
+(1—>\j> <Lnj) ] ’

L; o
T ==

nj

where from (OA.8) and (OA.9)

Le; N YT e\ (Tng (@) N0 -,
Loj (1—)\9‘) {(5) (Iejge)))] e (0A-12)
thus: o
Li gt [ () ([ (e )| ]
-a-v = () [(8) ()] ]




thus it follows from (OA.11) that

() o

Relative prices The relative prices can be solved from equating wage for particular input

across sector. Take low-skilled female labor input, (OA.2) implies:

LS LN
Wyt = pjAjA; (_L]) €nj <L ;) ;
nj nfj

using (OA.8) and (OA.13) to obtain

1
1 — )\ p—1 én n—1
which simplifies to:

free mobility across sectors implies:

pi _ A

and the function Gj; (X) is defined as:

own=[(&) EED (G G onm

It states that relative prices depend on the relative productivity and the relative wages

X = (e, T, 7).

A.2 The Representative household
The representative household chooses {cl, c2, ¢3, { Lign, Ligl}i:n cig=m f} to maximize

U(ci,co,¢3,0n, L) =Ilnc+ @ln Ly, (OA.17)

subject to

c= LZ ch;; ] ;s = wc? +(1—v) C?] ! (OA.18)



n

1 n—=11|n-1

p=1 p=1l] p—1 n—1 n—
Ccp = Ah |:)\hLef;) (1 — )\h)Ln;; :| ; Lih = |i€ihLifnh + (1 — flh)LZT:Lh:| , 7 = n,e,

(OA.19)
pr—1 pp—1 % m—1 m—1 WTL
L = [/\zLelpl + (1 =XN)L," ] , La= [fuLiﬁ’ + (1= &) Liy } , L=mn,e,
(OA.20)
Z (1 + tj>ijj =T+ (1 - ’7') Z wig(Lig — Ligh — Ligl)- (OA21)
7=1,2,3 %9

Let x be the Lagrangian multiplier on the budget constraint, the first order conditions

of the household maximization problems are

ou

(¢j) - e, X (I+t)ps; =123 (OA.22)
(Lisn) g_iaiizh —x(1 =T wy; i=n,e (OA.23)
(Limn) g—i aizh = (1= 7w i=n,e (OA.24)
(L) Gpgpe =X (= u i (0A.25)
(Lim1) - S—Zaalf;l =x (1 =7T)wi,; i=n,e. (OA.26)

Home production First order conditions for {L;f, Lima } implies that marginal rate

1=n,e

of technical substitution across male and female labor inputs must equal the gender wage

ratio:

Limh -n_n gih
=o'z, oy = ) OA.27
Lifh th 1 h 1-— gz‘h ( )

Define the implicit female wage bill share out of type ¢ = n, e, in the home sector:

_ wigLign 1
(:) Wim Limn + wigLign 1+ oz ( )
Using production function (OA.19):
L, _ 5% (1+ a._":zcn_l)# _ ( &in >nnl (OA.29)
Ligr, ™ th Lip, () ' '

Equating marginal rate of technical substitution across high- and low-skilled labour inputs



implies
n(p=1)

Lesn A P (geh) K (Ieh (%))H —p

Define the implicit wage bill share of high-skilled labor in the home sector:

o Zg wngLngh . 1

- ZigwigLigj B M N T en\" [ Lun(zn) = l—p.
e (2) [(8) (8)] )

Using the production function (OA.19), results in (OA.29), (OA.30) and (OA.31) to obtain:

Ly ( 1— A > =
- . OA.32
L,y Ny, (X) ( )

Ny (X)

(OA.31)

The implicit price index for home output pj, is defined following first order conditions for

{Litn, Limn}
Wig

Ph = 9enJ0Lign’
which is the implicit producer price similar to p; in the market.
Using (OA.2), (OA.19), (OA.29) and (OA.32) to obtain:

i=mn,e; g=m,]f, (OA.33)

DPh As
— = —Gp3(X), OA.34
o= G (X) (0A.34)

where the function Gz (X) is defined as:

oo =[] (R[22 () on

Substitution across home and market substitutable services Equating marginal

rate of substitution across market services and home services to their relative prices, i.e.
using first order conditions (OA.22) and (OA.23), utility functions (OA.18) and the definition

of pp, implies the relative demand:

g 1 - ag
& (—1/’ ) (—( T)ph> , (OA.36)
Ch 1= (1+13)ps
rearranging to obtain the relative expenditure Ejj; (defined in terms of consumer price):

o= () (25) o




Using the relative prices in (OA.34), the relative expenditure can be expressed as function

of relative wages X = (z., xp, 7f):

By (X) = Ag Ki;;) Grs (X)] o , (OA.38)

where relative productivity Agy, is defined as:

(A b \7T

It is convenient to derive an expression for ¢ for the rest of the model. From (OA.18),

==y 1wy () 7Y = [ECAN (1_T)ph>1‘° B
Cg_w <1+< ¢ )(03) > _w <1+( w ) ((1+t3)p3 ) )

where the last equality follows from substituting (OA.36). Thus, using (OA.37)

Cg . ﬁ 1 o1
o=y <1 Lot (X)> . (OA.40)

Substitution across non-substitutable and substitutable services Equating marginal
rate of substitution across goods and market services to their relative prices, i.e. using first
order conditions (OA.22) for j = 2,3, and utility functions (OA.18), implies that, for non-
substitutable and substitutable services:
3 . (I +t)pe
(C_s) (1 +ts)ps’

W9 % i
WUS Co
2 _ [ Wsy <(1—i—7§3)p$>}6 (E) v
cs Yws \ (1 + t2) pa cs ’
substituting the result for ¢g/c3 in (OA.40)
¢ [ w u+@mﬁr a( 1 >fl“
i o—1 1 + ,
Cs Lﬂws ((1 +t2) pa v Esp, (X)

e _ [we ((Ltta)ps)]” et L\
C_3 n [ws ((1 + tg)p2>:| w (1 + E?,h (X)) ) (OA41)

rearranging

simplify to




thus the relative expenditure Fas:

_ (A +t)pe
Ey(X) = 5 t) pacs (OA.42)

(1 +13)ps =t w2\ A 1 )Zl
B ((1+tz)p2> (ws) v <1+E3h(X) :

Using the relative prices in (OA.15), the relative expenditure can be expressed as function

of relative wages:

o—

s (X) = Az [G i 2) G (X)]E1 (1 + E3h1( X)) o (OA.43)

where relative productivity 12123 is defined as:

2 A2 ws é o
Apy=—|— -7, OA.44
n= g (2) (0A.44)
Expenditure on market goods and non-substitutable services Equating marginal
rate of substitution across goods and market services to their relative prices, i.e. using
first order conditions (OA.22) for j = 1,2, and utility functions (OA.18), implies that, for
non-substitutable and substitutable services:

w1 (C_Q)I/E _(+t)p

Wa C1 (1 + t2) p2’

rearranging
a_ {ﬂ <—(1 ”2)?’2)]5 (OA.45)
&) wy \ (1 +1t1) 7 '

thus the relative expenditure E's:

B = Lt <ﬂ) (my_l. (OA.46)

(1+t2) paco Wo (1+t1)p

Using the relative prices in (OA.15), the relative expenditure can be expressed as function

. 1 4t e—1
By = As3! ((1 n tf) Go (X)) , (OA.47)

of relative wages:




where relative productivity Ay is defined as:

A A T
Ay —1(w2> . (OA.48)

Ay \wy
Leisure First order condition for {L;s, Linu},_, . implies that the marginal technical rate

of substitution must equal the gender wage ratio:

Liml o O{_ml'm' oy =
— & ) il =

Lifl il

i=n,e (OA.49)

Define the implicit female wage bill share out of type i for leisure:

. wifLiﬂ 1
L (z;) = = . OA.50
(@) Wi Lyt + wig Lipt 1+ oy ! ( )
Using the leisure aggregator (OA.20):
my

Lil mnil — -1 L ( gil > =1
= ¢ T+ a7 )mt = ) OA.51
Lifl il ( 4l ) Iil ('Tz) ( )

Equating marginal rate of technical substitution across high- and low-skilled leisure time

implies
m(pr—1) n—p

Lefl < /\l )pz (5@1) Ko (Iel (xe) ) m-t —pi
— = - ) OA.52
Lnfl 1 - )\l énl Inl (xn) 7Tf ( )

Define the implicit wage bill share of high-skilled labor for leisure:

_ Zg Wng Lngi - 1
B Z‘gwigLigl B v\ m Ll '
b AL Q Inl(-z’n) m—1 1—p;
L <1—Az> [(fnl) (1@(%))} Ty

Using the leisure aggregator (OA.20) and results in (OA.51), (OA.52) and (OA.53) to obatin:

Pl
L 1— N )—
== . OA.54
Loy (N, (X) ( )

Ny (X) (OA.53)

The implicit price index for leisure p; is defined following the first order conditions for
{Lit, Limi iy . :
Wig

=—2 = A.
Di aLl/aLigl ) g m, fa (O 55)

which is the implicit producer price similar to p; in the market. Using (OA.2), (OA.20),



(OA.51) and (OA.54) to obtain:

% = AGp (X)), (OA.56)
1

where the function Gj; (X) is defined as:

nl

Equating marginal rate of substitution across goods and leisure to their relative prices, i.e.
using first order conditions (OA.22) and (OA.25), and utility functions (OA.18) and (OA.20),

implies that
oli’ _ (1=7)p (OA.58)
ﬂ(i)i (L+t)pi '

which implies relative expenditure

e—1

By (X) = % - % (é) ) (OA.59)

Using (OA.45) and (OA.46),

Wa C1 1;6 Wo | W1 (1 + tg) P2 ):| 1=e 1
22 S I S = ) OA.60
w1y <Cz) w1 [wz ((1 + 1) ; Es (X) ( )

Using (OA.41) and (OA.45)
oo [ (] (=) 7 [ (G
o[ ()

s (2)-(2) [ ()
a c\a) \a Yws \ (1 +t1)p ’

substituting (OA.40),

simplify to

thus

£

G _ et L S (1+t3)p3)r
oY (”Egh<x>) [wws(umm |
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substituting relative prices (OA.15)

Cs

v o) [ ()]

finally,

Wg Cs € Wg  e=1 ]_ % w1 (]_ + tg) Al :| I-e

— (= = —¢o1 |1+ —— Gs1 (X ,

w1 <Cl) wlw ( Esp, (X)> [Wfs (1+1t1) As 1 (X)
simplify to

w, (e T 1 = 1414 1-e
(= — A A X A.61
o () (1+E3h<X)> { b 23(1+t1)c:31< >} (OA.61)

Substituting (OA.60) and (OA.61) into (OA.59)

(14t
A12A23(1+t3)G31(X> (1+
1

l—e
Ell (X) = 1—|—

_|_

1 ) -0
Eiy (X) Esp, (X)

(OA.62)
Given the definition of implicit prices p, and p;, the budget constraint (OA.21) can be

rewritten as

S (L+tpe; =T+ (1—=7)) _ wigLy, (OA.63)

J 4,9

where the implicit indirect taxes on home and leisure are
th = tl = —T, (OA64)
which implies income tax acts like a subsidy to home production and leisure.

Household’s choice of leisure hours Lump-sum transfer is equal to the net tax revenue

from the government budget constraint:

T=r71 Z wig(LZ-g - Ligh - Ligl) + Z tjijj. (OA65)
4,9

§=1,2,3

Using the definiton of implicit indirect taxes (OA.65)

T=r1 Z wigLig + Z tjijj. (OA66)
9 J
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Thus the household’s budget constraint(OA.63) becomes
ijCj = ZwigLig, (OAG?)
J b9

Dividing it through by p;c; and rearranging:

b I V1%
Zi,g WigLiig ZVj pjc;

Dic (Zg wnyLngl) Wyt Lin g Zg WgLing
Zg Whg Lyg: Wy gL i Zg WpgLng Zi,g WigLig
I

Note that:

jJte) _ (Lnfl)
Zi,g Wig Lig Lny

where I, (x,) is the implicit female wage bill share in total low-skilled wage income and

N (X) is the implicit wage bill share of low-skill in total wage income :

_ Zg w”gL”g

_ WagLlyy
I () = Zo Tnelng.
Zi,g Wig Lig

==——— N&)
Zg wngLng

(OA.68)

Thus, the share of female leisure time for low-skilled type satisfies an implicit function in

terms of the relative expenditures:

L,p _ L (2n) Ni (X) _ (OA.69)
s L) N(X)S (52) B (X)

A.3 Market clearing

The goods market clearing conditions and the labour market clearing conditions are:

¢ =Y j=1273 (OA.70)
Z Ligj = Lig — Ligh — Ligl 7= n, e; g = f, m. (OA?l)

Labor market clearing for low-skilled female Using the goods market clearing con-

dition and the production functions, by the definition, the relative expenditure in (OA.37),

12



(OA.42), (OA.46), and (OA.62) can be written as:

.. (X) _ (1 + tk)pkck _ (1 + tk) pkAkLk
ki (1 —I—tj)pjcj (1 —|—tj)ijij '

Using relative prices (OA.15), (OA.34) and (OA.56):

L+t Li/ Ly Lnk/Lnfk> <Lnfk>
By (X) = Gri (X .
ki (%) <1+tj> bl )<Lj/Lnj) (Lnj/Lnfj Lng;
Using i—’;] derived in (OA.8), (OA.29) and (OA.51), and LL—;] derived in (OA.13), (OA.32)
and (OA.54) to obtain

mo 0 - (F) (7229) (57 (722).

Rearrange to obtain the low-skilled female’s time allocation across sectors:

Lnfk 1+tj Iy (xn) N, (‘<> : OA7

which is the key equation of the model. Substituting it into the low-skilled female time
constraint (OA.71), a second condition for the share of female leisure time for low-skilled is

given by
Lup 1

Ln N 1—71 Lnj(zn) [ N;(X) ‘
! Z (1+tj> Ej (X) Injz(xn) <NJz(X))
J

(OA.73)

Equating this with the condition in (OA.69), the relative expenditure Ej; (X) can be explic-
itly solved out:

e N ) S (17 ) B 00 = X2 (1) o) 35 00 21 06),

13



Given Ej; (X) = Ej (X) By (X), this implies

1 -7 Ej (X)
= I ()NZ(X)+;<1+tj)]”j($")N](X) B (X))’

which implies that the relative expenditure Ej; (X) must satisfy

3 (57) fui () N (X) B3t (X) = L () N (X) 5 (457 ) Bt ()
En (X) = J#l J#l
Lo (2n) N (X) — L (zn) N (X) ’

(OA.74)

which is the equilibrium relative expenditure £j; (X) as a function of X only. Together
with Ey;, (X) in (OA.38), Eas (X) in (OA.43), E15 (X) in (OA.47), the first two equilibrium
conditions (OA.69) and (OA.73) are function of (Wf,l‘e,l'n, , LLLJ;Z) . We derive two more

equations using time constraints for low-skilled male and high-skilled female.

Labor market clearing for low-skilled male Using (OA.6), (OA.27) and (OA.49) for
low-skilled,
anj = a;}?sznfj .] = 172737h7l

Substitute into the labor market clearing condition for low-skilled male:

=11 L —
§ anj annfj - an;
J

together with (OA.72) to obatin:
Lnfl —n,.1n (1 + tl) (Inj (an)) (Nj (X>> Lnm

E; (X = . OA.75
Lng ;%hwn N ti) \Ini(zn) ) \Ni(X) /) Lus ( )

This is the third equation for solving <7Tf, Tey Tn, %) )

Labor market clearing for high-skilled female Using (OA.9), (OA.30) and (OA.52),

n(p—1) n—p
—1

B NN 6\ Lj(z)\ ™,
Lefj_Lnfj(l_J)\j) (i) (Inj‘(ﬂ?n)) "
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where p; = p; for j = [ and p; = p otherwise. Subsitutiting into the labor market clearing

condition (OA.71) for high-skilled female:

NN (6T (T},
Ln j ( ) <i) ( = = ) 7T_ 7= Le )
Zj: 17 11— /\j gnj I’nj (xn) ! d

together with (OA.72) to obtain:

Ly

I (OA.76)
nf
n(pi1) nj=pj
Lngi 1+ L; (zn) N;j (X) ( A )pj (ﬁej) 01 (Iej (xe)) e
= Eq (X ==L N i
Lnf ; 1+ tj . ( ) L <x”) N (X) 1 - >‘j gnj Inj (xn) "

This is the fourth equation for solving <7rf, Tey Ty, LLL’;’) :

To sum up, given the relative expenditure Esp, (X) in (OA.38), Es3 (X) in (OA.43),
Ey5 (X) in (OA.47), and Ej; (X) in (OA.74), equilibrium (ﬂf,xe,xn, %) are determined
by (OA.69), (OA.73), (OA.75) and (OA.76).

Time allocation for high-skilled female are obtained from (OA.72). Time allocation for
low-skilled female are obtained from (OA.9), (OA.30) and (OA.52). Finally, Time alloca-
tion for high- and low-skilled male are obtained from (OA.6), (OA.27) and (OA.49). This

concludes the derivation for the competitive equilibrium.

A.4 Allocation of time

Time allocation across market and home substitutable services Substituting the
relative expenditure in (OA.38) into (OA.72),

e (G ] () (1) (459

Using the expression Gps (X) from (OA.35),

Lnfg o o1 1—7' 7

T = Az <—1+t3) Ry (X) (OA.77)
Ran (X) = (@)n(”gll) (1_&),)(:11) (Inh (%))Z_? <Nh (X))Z_f (OA.78)
o — \m 1— A, Ls (z,) Ny (X) S
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Time allocation across non-substitutable and substitutable market services Sub-
stituting the relative expenditure in (OA.43) into (OA.72),

Lnf2

L3
i () G| (1) () (fele) (2

Using the expression Gss (X) from (OA.16) and Ey, (x) from (OA.38),

Lan el 1 1+t3 c 1—7
—L= = AS R X OA.79
Lnps 2 (1+t2> 23( ’1+t3> ( )

1—7
X; A.
R (X7 (0A.80)

n(e—1) p(e—1) e—n e=p

(@) =) ) GR) (ram)
B &n3 1 —As Ina () Ny (X) Esp (X) ’
where recall from (OA.38) and (OA.35):

i - (ion]

+ 15
s\ (Lo @)\ [/ 1= A\’ [/ Na (X)\]77
www = (@) (mo)] G Rw)]
gnh [nS (xn) 1-— )\h N3 (X)
Time allocation across goods and non-substitutable services Substituting the rel-
ative expenditure from (OA.47) into (OA.72),

=i () en)  (150) () ()

Using the expression Go; (X) from (OA.16),

L . 1+t\°
nf2 1
f n(e—=1) 1 A\ ple—1) I ( ) e=n N (X) e=p
n1| " — A\ ! n2 (Tn) | " 2 pt
e = (2) 7 () T () (R) o

16



B Calibration

Leg? Lng’ Ly
and the elasticity parameters {o,e,n,n;,p, i}, the parameters needed to determine time

Given the policy parameters {7, t1,ts,t3}, the relative time endowments {Lem Lom L“’f}

allocation and wage ratios include the preference parameter on leisure {} ; the sector-specific
parameters {Alg, Agg,figh} ; the gender-specific parameters {&j}vm ; and the skill-specific
parameters {A;}y;.

The 19 parameters are chosen to match 19 data targets in the U.S. during the 2011-2015.
The targets are the time allocation for each of the four labor inputs in the five sectors (16
independent targets) and their relative wages (3 independent targets). The data targets are

reported in the paper. The calibration procedure delivers the targets exact.

B.1 Setting the data targets on time allocation

The time use data and the CPS data on the distribution of hours across goods and services

for each of the four labor inputs are combined to obtain the data targets {LLJ;J, %} .
K m v,[/7j
Let

M,y = Z Lig; i=n,e; g=m,f (OA.83)
j=1,2,3
be the total market hours by each of the four types of labor inputs.
From the CPS data, the share of hours in the non-substitutable and substitutable services

are computed for each of the four labor inputs, {sig2, Sigs }; g

S = Ligj.
igj — ;
M;

i=n,e; g=m,f; j=223. (OA.84)

From the time use data, the fraction of market hours and the fraction of total work out

of total time use for each of the four labor inputs, {%, h,-g} are obtained, where:
ig Vig

L; .
hig=1— L—gl; i=mn,e; g=m,f. (OA.85)
ig

Given {s,-gg, Sig3, %, hl-g} , the data targets for time allocation by gender and by skill,
ig

Vi,g

17



Lig; .
{ L@} , are derived as:
i )i

]\Liig (1 — sig2 — sig3) for j=1
M. .
Ly 9 G i for j =2,3 ,
97 _ Lig g‘j\/[ J 1=n,e;g =m, f (OA86)
Lig hig — L; for j=h

The implied hours ratio The gender hours ratio in each of the five sectors can be
rewritten as, 7 = 1,2,3,h,l,

Ligj Lim Lig Lig;’

1=n,e

Using (OA.86) to obtain gender hours ratio:

( (Mim/Lim)(1=8im2—Sim3) <Lim> - )
(Mif/Lif)(l_SifQ_SifS) Lif for ¥ 1
(Mim /Lim)simj (Lz_m for i = 2.3
%mj _ ) (Mig/Lig)sig; \ Lis 7o : (OA.87)
ifi Pim—=Mim/Lim ( Lim -
fi e (1 for j=h
SErA b for j =1 )

Finally, the skill hours ratio for each gender is

Legj _ Legj (Lng) <Leg>
Lngj Leg Lngj Lng

using (OA.86) to obtain hours ratio across skill groups:

( (Meg/Leg)(lfsegg—segS) <ﬂ) . \
(Mng/Lng)(lfsnggfsng:;) Lng fOl" ] e 1
ﬁ — (Mng/Lng)sngj (Lng for 7 2’ 3 o f (OA 88)
Do e (1 for j =h e )
hng_Mng/Lng Lng
1=heg ((Leg o
{ 1-Ting (Lng> for j =1 )

B.2 The implied income share {I;;, N;}

By the definition of [;; (z;) in (OA.7), (OA.28) and (OA.50) and the definition of N; (z) in
(OA.10), (OA.31) and (OA.53), the income shares are implied by data on relative wages
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N
{z¢,x,, 7} and hours ratio {# #} as:

LinLj7 Lnfj
Lij (2;) wigLig; i (LL_E) (OA.89)
i. :I;Z pr— = ’ ‘
J > wigligi 144, (LL#)
g mj
Z ’LUngLngj 1
Nj(X) == — ' (0A.90)
T Lesj \ [ Ini(an
%g:wlngg] 1 + 7Tf (Ln;j> (Iejgl'e))>

B.3 Obtaining gender-specific parameter {¢;;}

Given wage ratio {x., x,} and gender hours ratio {i—’}“ }v from (OA.87), the gender-specific
ifj j

variables {e;} are obtain from equilibrium conditions (OA.6), (OA.27) and (OA.49) as:

—1

L@m 5 . .
Liy;

thus the gender-specific parameters {;;} are derived from the definition:

aij

ﬁz'j: 1+aij§

i=mn,e; j=1,2,3,h,l (OA.92)

Obtaining the skill-specific parameters {\;} Given the relative wages (z., z,, 7s) and
the skill hour ratio {fe—f;} from (OA.88), the skill-specific parameters are obtained from
(OA.9), (OA.30) and (OA.52), for j = 1,2,3, h, I:

0 n(p—=1) n—p
(1 —Aj) _ (Lnfj> (5&) " (Iej %))"_1 P,
)\j Lefj fnj [nj (xn> d

Thus A; is obtained as

Aj = . (OA.93)
() (&) ()
Ley; &nj Inj(zn)

Obtaining {A3h, Ags, Ay, gp} From the equilibrium condition (OA.77),

1 o
n Lnf3 o—1 1+ t3 o—1 1
Asp, = X)|1=- A.94
3h (Lnfh> ( = T) [Rsn (X)), (OA.94)

1+
Tf
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where Rgj, (X) is from (OA.78)

n(o—1) plc—1) o—n a=p
(&) =) @) Be)
Enn 1—Mn L3 (2n) N3 (X) 7
which is known.

From the equilibrium condition (OA.79),

Rsp, (X)

~ Lnfg :11 1—|—t2 =1 1—171 i
Aoz = Ros | X; 0OA.95
o= (7)) o) o
where Ry3 (X; f;—;) is from (OA.80)
n(e—1) ple—1) e=n e—p g—¢
R (Xl—_f) _ (5_2> (1—A2> (Ing (asn>>m (Ng (X))Pl (H;)
AT T L= Lz () N (X) Ey, (X)
(OA.96)

and recall from (OA.38) and (OA.35):

1+t
(&) (2] [y ()

From the equilibrium condition (OA.81),

~ Lnfl ) 811
Ay —
12 (Lan

me=(2) (1527 (R)

which is known.

Ghs (X)

(1%) R (X)) (0A.97)

Finally, from the equilibrium condition (OA.72),
Lnfl :Ell(X) (1+t1> <Inl(xn)) (NZ(X))
Lnfl 1+ Inl (xn) Nl (X)

Given data on (%) and information from (OA.89) and (OA.90), the above equation implies
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a value for Fj; (X). Using (OA.62), we obtain a value for ¢ :
Ell ([L’)

1 1—e
1 AA 1 1 1-o
]- + Elg(X) + |:A12A23 (ﬁ) G31 (X) <1 + ESh(X)> :|

p = (OA.98)

C Adjustment to Hours for Demographic Composition

Across Countries

In this section we present how market hours vary depending on the adjustment made to the
demographic composition differences between countries.

Table OA.1 presents evidence on the importance of the demographic adjustment. The
first column reports the weekly market hours per person for each country before any ad-
justment for demographics.! Following equation (A.2), we construct the adjusted hours for
the US holding constant the age and marital status composition across gender-skill groups.
For the US, the difference between the adjusted values and the raw hours is reported at the

2 The values in the second column for countries other than

bottom of the second column.
the US are the differences between the raw hours in the first column and the adjusted U.S.
hours.

The third column reports the percentage of the cross-country differences accounted for
by differences in the composition of the population. This composition effect is estimated
as follows. The average hours in a country c, h., can be expressed as a weighted average
of the average hours of different demographic groups, i.e. h. = f.(9)'h.(g), where f.(g) is
the vector of population group shares in country ¢, and h.(g) is the vector of group-specific
average hours. The average hours in the U.S. holding the age and marital status composition
constant across gender-skill groups is ZUS = fUS(g)’ hus(g), where fUS(g) is the vector of
population group shares in equation (A.2) for the U.S. We can express the difference in

average hours relative to the adjusted U.S. value as:

hus — he = fus(9) (hus(g) = he(9)) + (Fus(g) — fo(9))'he(g). (OA.99)

The second term in the right-hand side of the equation is the contribution of demographic
differences to the overall hour gap. Column 3 shows that depending on the country, demo-

graphic differences account (in absolute value) for up to one-third of the aggregate cross-

!The weekly hours are equal to annual market hours per person divided by 52.
2The small difference, 0.07, implies that in the US the compositional differences in age and marital status
across gender-skill groups have almost no effect on the aggregate hours
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Table OA.1: Contribution of Demographics to Differences in Hours from the U.S.

Market Hours
Raw Effective Difference wrt Composition
Weekly Hours  adjusted U.S.  Effect (%)

(1) (2) (3)
Canada 25.5 0.5 -6.5
Nordic
Denmark 22.5 3.4 5.5
Finland 22.9 3.1 32.1
Norway 23.0 3.0 6.1
Sweden 24.6 1.3 5.1
Western
Austria 23.4 2.5 33.9
Belgium 21.5 4.5 7.3
France 21.3 4.7 194
Germany 22.3 3.6 20.4
Netherlands 22.1 3.8 11.7
United Kingdom 23.6 2.4 -0.9
Southern
Greece 19.0 7.0 6.0
Ireland 20.4 5.6 -8.3
Ttaly 19.6 6.3 16.1
Portugal 22.7 3.3 30.2
Spain 21.9 4.1 7.8
United States 25.9 0.07 100

Notes: The raw effective weekly hours are the annual market
hours per person divided by 52, without adjusting for demographic
differences between countries. Column (2) is the difference be-
tween column (1) and the hours in the US obtained after holding
constant the demographic composition of the population as de-
scribed in Appendix section A.1. The non-zero quantity reported
for the US arises because of the difference between raw hours and
the adjusted hours for the U.S. which is obtained by holding con-
stant the age-marital composition across gender-skill cells. The
composition effect in column (3) is the percentage of the value in
column (2) due to demographic differences relative to the US (see
equation (OA.99)). Data cover individuals aged 20-64 years, over
selected years between 2007-2015.

22



country difference in market hours relative to the hours in the US.

Table OA.2 reports market hours after adjusting in addition for compositional differences
due to the presence of small children (age 5 or less) in the household.® The table shows that
the hours obtained are very similar to the ones when the presence of small children is ignored
in the demographic adjustment. There are two main reasons for the similarity in the results.
First, the share of women with small children is on average less than one-fifth of our sample.
Second, this group works less than other demographic groups in every country, including the
United States. Thus, they do not contribute much to aggregate cross-country differences in

the working hours of women.

Table OA.2: Market Hours by Population Group Adjusting for Compositional Differences in
Age, Marital Status, and Presence of Small Children

Females Males
Low-Skilled High-Skilled Low-Skilled High-Skilled
Hours abs(% Diff) Hours abs(% Diff) Hours abs(% Diff) Hours abs(% Diff)

Canada 20.7 0.08 24.5 0.36 27.9 0.26 29.8 0.12
Western
Austria 17.1 0.63 22.3 0.69 27.7 0.16 33.1 0.08
Belgium 14.2 1.18 22.3 0.25 23.4 0.14 30.3 0.13
France 16.4 0.47 21.9 0.72 24.0 0.18 29.2 0.09
Germany 16.0 0.47 22.6 0.28 25.4 0.79 31.4 0.49
Netherlands 14.2 0.76 21.3 0.20 26.9 0.00 30.1 0.45
United Kingdom 16.1 4.04 22.8 0.03 27.3 0.08 30.8 0.11
Southern
Greece 12.5 0.14 18.6 1.15 22.0 0.56 26.0 0.69
Ireland 124 4.89 20.5 1.16 22.1 0.20 28.1 0.16
Italy 13.2 0.26 18.1 0.74 25.5 0.33 27.6 0.21
Portugal 19.1 0.59 24.8 0.47 23.9 0.09 28.9 0.27
Spain 14.9 0.72 21.9 0.75 25.5 0.01 29.1 0.36
United States 19.1 0.39 26.3 0.46 27.4 0.09 33.7 0.04
Correlation 0.997 0.998 0.999 0.999

Notes: Columns “Hours” report weekly market hours holding constant the population composition by age, marital status,
and presence of small children (age 5 or less). Columns abs(% Diff) report the absolute percentage difference between the
Hours column and the hours obtained without the adjustment for the presence of small children. The last row reports the
concordance correlation for the hours with and without adjustment for the presence of small children.

D Intensive vs Extensive Margins in Market Hours

In this section we explore further the extent to which differences in gender ratios in market
hours between countries are due to cross-country differences in hours per employed worker
(i.e. the “intensive margin”) or due to cross-country differences in employment rates (i.e.
the “extensive margin”).

By construction we can express the market hours per person, h, as the product of the

3This adjustment is not made for Nordic countries due to the lack of data.
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hours per employee, h¢, and the employment rate, e. More specifically, if we denote by H
the total number of market hours worked, by P the total population, and by E the employed

population, we have that
H HE
P EP

Therefore, the gender ratio in market hours between females and males can be expressed

°.e.

as

where r; = hf /hS, is the gender ratio on the intensive margin (i.e. on hours per employed
worker) and r. = ey /e, is the gender ratio on the extensive margin (i.e. on employment).
Following the above expression we can decompose the differences in the market hours

gender ratio relative to the U.S. as

rh— 10 =ro(r; = 7)) + 1V (r, — V9.

In this expression, the term 7. (r; —7Y®) is the contribution of the intensive margin, while
rY5(r, — rU9) is the contribution of the extensive margin to the overall difference in ratios
relative to the U.S.

In Figure OA.1 we display these contributions, separately for low and high-skilled individ-
uals. In this figure we observe that in Southern European countries most of the differences in
gender ratios relative to the U.S. are driven by the extensive margin, namely by differences
in the employment rate of females relative to males. In contrast, for Western European
countries the intensive margin is much more important.

To close this section we report the association between wage gaps and the gender ratios
along the intensive and extensive margins. In Figure OA.2 we see that the negative associ-
ations between the gender ratios in market hours per person and wages reported in Figure
1 of the paper are mainly driven by the ratios at the extensive margin, i.e. by the gender

employment ratios.
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Figure OA.1: Extensive and Intensive Margins in Gender Ratios in Market Hours Relative
to the US
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Notes: Gender Hour and Wage ratios are adjusted for age and marital status. Data cover selected years
between 2007-2015. Low-skilled individuals are those without a college degree.
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Figure OA.2: Extensive and Intensive Margins in Gender Ratios in Market Hours Relative
to the US
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Notes: All ratios are adjusted for age and marital status. Data cover selected years between 2007-2015.
Low-skilled individuals are those without a college degree.
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