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Outline

» The manufacturing value-added (per GDP) declined in
advanced economies.

» Possible reasons are

1. structural change in advanced economies themselves,
2. the rise in manufacturing in China and other developing
countries.

» Using a structural model, we quantify the contributions of
these economic forces.

> We develop a dynamic many-country trade model with capital
accumulation and non-homothetic preferences.
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Contribution to the Literature

1. Dynamic Eaton-Kortum Models

» Eaton, Kortum, Neiman, and Romalis (2016), Ravikumar,
Santacreu, and Sposi (2019)

2. Structural Change (the Baumol effect and the income effect)

> Boppart (2014), Matsuyama (2019), Comin, Lashkari, and
Mestieri (2021, henceforth CLM)

We introduce the CLM-style non-homothetic utility function into a
dynamic EK model with capital accumulation.
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Model
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Environment

» Time is discrete t =0,1,2,---.
» There are N countries indexed by n or i.

» There are three industries j = a, m, s.

> Agriculture,
» Manufacturing,
> Services.
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Preferences

> A representative agent in country n has the lifetime utility

n,t
: 1
ot 1)

where consumption in period t is implicitly defined by

o—1

> @) (g) =1 @

j:a7m7s n,t

» This follows CLM (and Hanoch (1975)).
» The sectoral good C{;yt is a CES aggregate

n

j VR
cn,tz[/0 cn,t(zwdz} . 3)
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Properties of CLM Preferences

> The expenditure is
En,t = Z QJ(Cr?,t n,t)l_g : (4)
j=a,m,s
» The expenditure share on sector j, w’ Ef;,t/En,t, satisfies

i/ - 1-0 .
Wne [ Pt (1-o)ep—q) [ ¥

i - i Cn,t G ) (5)
Whe  \Pht

)

with >, wne=1.
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Dynamic Optimization

00 Cl;@
n’
max E /Btm
t=0

subject to

Ene = Z Qj(C;{t r;,t)l_a )

j=a,ms
En,t + pth/n,t < Wn,th,t + rn,tKn,ty
Kn,t—l—l = (1 - 5)Kn,t + /n,t-
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Euler Equation

» The Euler equation is

1-0 _
Cn,t+1 . P:Tt €n,t+1 En t+1 9)
Cr},?e B(prt—f—l(l —0)+ rnet1) Ene  Ent
where .
et = D, Wt (10)
j=a,m,s

10/20



Production

» The production function for variety z in sector j is

i Yo i Y(1-a)
y{l,t(z) *ajn,t( ) ( Yo ) (,}/(1 o Oé))

it (1—) M4
H Mﬂ,t(z)
(1) M7 '

.j/:a’m7s

(11)

» Following Eaton and Kortum (2002), we assume that
productivity a}, ;(z) is drawn from

—9
F,J;t(a):Pr[a{,tSa]:exp _< a- ) (12)
7 ’ ’YAjn,t

independently and identically across z € [0, 1].
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Costs and Prices

» Costs for the input bundle is
&= () Wne) @ [T (L™ (13)
j'=a,m,s
» Price index is

_g7 —-1/6

Pét— Z(jt‘ﬂnt) . (14)

i=1
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Trade Shares

> Let er;i,t be country n's spending on sector j goods from
country i in period t.
> Let X,J,’t be country n's spending on sector j goods in period t.
> Then trade shares 7, . = X7, ./ X; , are
= -6 =
o (cl!,tdnl.,t/Ajl.,t) _ (Cl{tdﬂi,t> (15)
Aji7tp{1,t

Thi 4 /
ot N (= -
Z;/:1(C{',tdf7i’,t/Ajl"7t) ’
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Market Clearing (1)

and Accounting Indentities

> Let Y,J,',t be the gross production of sector j goods/services in
country n in period t. Then

N
YrJr,t = Zﬂ-;n,tx;!,t' (16)
i=1
» For j=a,s,

X =phChet Y (1—7BMYi, (17)
j'=a,m,s
» For j=m,

Xth = Pg,'tCth + Pth/n,t + Z (1- 7)5MJIJ YI{,t- (18)

j/:a7m7s
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Market Clering (2)

» Labor markets clear

Wn,th,t = 'Y(]- - a) Z Yl{l.,t' (19)

Jj=a,m,s

» Capital markets clear

rn,tKn,t = yo Z Yl{,t’ (20)

j=a,m,s

15/20



Equilibrium
Given {K, 0}, an equilibrium is a tuple of
> {wp¢} s.t. (19),
> {r+} s.t. (20),
> {Ene} st (4),
> {&.} st (13)
> {phe} st (14),
> {rl +f st (15),
> {Yae} st. (16),
> {X;.} st (17) and (18),
> {e,,t} s.t. (10),

> {whe} st (5),
> {Cht}st. (9),
> {Kn+} s.t. (8),

(8
> {Ipe} st (7).
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Quantification

» We use novel expenditure data from Japanese households to
estimate the parameters o, €;, {¥ in nonhomothetic utility.

» The calibration of other parameters follows Caliendo and
Parro (2015) using WIOD.
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Estimating the Nonhomothetic Utility (1)

» A property of the utility function (2) is, for j = a, s,

log <f’:ﬂt> =(1-o0)log (Z’t>
n,t n,t
En t

+(1—0)(e — €em) [Iog( o ) + 117 Iogw,Tt]

n,t
I 24
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Estimating the Nonhomothetic Utility (2)

» Since we have repeated cross-sectional data of households, let
n and t be household and period.

» Then the econometric specification is, for j = a, s,

w{7t p{m <En t)
| —— | =(1-0)I — | +(1- — 1)1 "L
og <ert> (1-0)log (PZ’}) (1—0)(ej—1)log o,
+ (g — 1) |°gw{1,t -+ Cj + V{;,t'
(22)

> But what's py, .7
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Household-level Prices?
» We follow CLM.

» Let g=1,---,Q; be subcategories in sector ;.
> Let wy, be the expenditure share on g within j
E],
Wg,t = ;7 (23)
En:
» The price index of sector j for household n in period t is
|ogp’nt—zw log P, (24)
where r(n) denotes the region where household n lives.
> We instrument log(py, ;/pp;) by the Hausman
instrumentlog(p’_r(n) t/PT,(,,) ;). where
Q;
j _ q q
108 PL (1) = Dy 108 P o) - (25)
q=1
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