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Abstract

This paper develops a dynamic multi-country, multi-sector general-equilibrium
framework to study how deglobalization and demographic change jointly shape trade,
welfare, and cross-country inequality. The model takes the deglobalization framework
as its baseline and endogenizes the aggregate capital stock through an overlapping-
generations household structure. Fertility and survival determine the evolution of the age
distribution, while age-specific labor efficiency and labor-force participation determine the
effective labor supply. Households choose lifetime consumption and saving, so aggregate
capital ownership is the sum of age-specific asset holdings. The resulting capital stock is
then allocated internationally through the existing capital-value allocation block, while
production continues to use efficiency-adjusted capital services. Goods trade retains the
multi-sector Eaton—Kortum structure. Demographic change therefore affects comparative
advantage through both effective labor supply and endogenous capital-effective-labor
ratios, while deglobalization changes the international reallocation of goods and capital.
The framework is designed to quantify how aging and fragmentation interact to alter
specialization, factor returns, national income, cohort welfare, and global inequality.
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1 Introduction

Deglobalization and population aging are two structural forces that can reshape the distribution
of income across countries. Economies differ in productivity, sectoral factor intensity,
demographic structure, and capital ownership. As populations age, changes in survival,
fertility, and the working-age share alter labor supply and life-cycle saving. At the same time,
higher barriers to trade and capital mobility change where goods are sourced, where capital is
employed, and who receives the associated income. This paper studies how these two forces
interact to affect trade, welfare, and global inequality.

We preserve the two margins of international integration in the deglobalization model. The
first is trade in intermediate and final goods, governed by bilateral iceberg trade costs. The
second is cross-border capital allocation, governed by bilateral capital-market frictions and
destination-specific efficiency draws. We change only the determination of the aggregate capital
stock. Instead of treating country-level capital as the choice of a representative household,
we derive it from an overlapping-generations population. Fertility and survival determine
the age distribution; participation and age-specific labor efficiency determine effective labor
supply; and households at different ages choose consumption and saving over the life cycle.
Aggregating their asset holdings delivers the raw capital stock owned by residents of each
country.

This coupling introduces a direct demographic channel into comparative advantage. A
change in the age structure changes effective labor supply immediately and changes capital
ownership through life-cycle saving. Because sectors differ in capital intensity, the resulting
movement in the capital-labor ratio changes Heckscher-Ohlin comparative advantage. At
the same time, sectoral productivity differences continue to generate Ricardian comparative
advantage through the Eaton-Kortum trade block. Demographic change and deglobalization
can therefore reinforce or offset one another through endogenous factor abundance, goods
prices, specialization, and capital returns.

The international capital block remains the one developed in the deglobalization model.
The aggregate raw capital stock owned by country n, now generated by OLG saving, is
allocated across host countries in value terms. Destination investment-good prices convert
allocated capital value into host-country capital quantities, bilateral frictions and Fréchet
efficiency draws determine portfolio shares, and firms employ the resulting efficiency-adjusted
capital services. This separation between ownership, location, and productive use lets
demographic saving decisions affect foreign and domestic production without introducing a
second aggregate asset state.

The model is designed for counterfactuals that vary demographic paths and globalization

jointly. Demographic experiments change fertility, survival, and participation; deglobalization



experiments raise trade costs and capital-market frictions. The framework tracks trade shares,
sectoral specialization, factor returns, GDP, GNP, net investment income, cohort consumption,
and lifetime utility, allowing the quantitative analysis to distinguish changes in production

from changes in residents’ income and welfare.

2 Overview

The model is a dynamic multi-country, multi-sector economy with Eaton—-Kortum trade, one
reproducible capital type, and cross-border capital-value allocation. Relative to the existing
deglobalization model, the production, trade, consumption and investment composites,
international capital allocation, goods-market clearing, and national-income accounting blocks
are unchanged. The only structural extension is the supply side of labor and capital: raw
labor supply is generated by an age-structured population, human capital converts raw labor
into effective labor, and the aggregate raw capital stock is generated by life-cycle saving in an
overlapping-generations economy.

At date t, country n enters with an age distribution {Nn,g,t}gzl and the age-specific asset
holdings inherited from the previous period. Fertility and survival determine next period’s
population. The current age distribution and labor-force participation determine raw labor
supply L, :, while human capital Eﬁff converts it into effective labor L ,. Households choose
age-specific consumption and next-period asset holdings. Aggregating those asset holdings
determines the raw capital stock K,, ;11 owned by residents of country n. That capital is
then allocated across host countries using the pre-existing capital-value shares A,; 1, and
production in each host uses Kﬁfﬂ

Throughout, n denotes the investor country in the capital block and the importing country
in the trade block; i denotes the host country in the capital block and the exporting country in
the trade block. Age is indexed by g € {1,...,G}.

3 Demographics and Labor Supply

Let Ny, ¢+ denote the number of age-g households alive in country 7 at date ¢, and let

G
Nn,t = Z Nn,g,t- (1)
g=1

Fertility and survival are exogenous. Let f; ¢ ; denote fertility of age-g¢ households and let s;, ¢+

denote the probability of surviving from age ¢ — 1 to age g. As in the OLG model, population



evolves according to

G

Nn,l,t+1 = Sp,1t Z fn,g,th,g,t/ (2)
g=1

Nn,g+l,t+1 = Sn,g+1,t+1 Ni,g ts ¢g=1...,G-1 3)

For a cohort born at date ¢, define the unconditional probability of surviving to age g by
8
Sn,l,t == 1/ Sn,g,tJrgfl = H Suht+h—1s g = 2/ ey G. (4)
h=2

Let [, denote the age-specific labor endowment used in the OLG model, with [, = 0 outside
working ages, and let TnL,t € [0,1] denote the fraction of potential workers excluded from

employment for reasons unrelated to age. The OLG labor-supply block is retained directly:
L= (1-1h 2 Nugile, L% =EL, ;. (5)
g=1

Here E,ﬁf{ is the human-capital adjustment denoted by E, ; in the OLG model. We rename it
only to avoid conflict with the destination-specific capital-efficiency scale E;; already used in
the deglobalization capital-allocation block. The wage w,,  is the price of one efficiency unit of
labor. Hence an age-g participating household receives labor income wy,¢(1 — 7} t)Eflfflg.

4 Production

There are N countries, n,i,h € {1,...,N}, and | sectors, j,k € {1,...,]}. Sector j in country n

uses labor, productive capital services, and intermediate inputs. The cost shares satisfy

J
’Y;IJ,]' + 'Yﬁ,j +) 71)1(,jk =1 (6)
k=1

The unit-cost function is the one-capital specialization of the deglobalization production
block:

Cn,jt = Bn,j(wnt ’y”] %” H (P kt ’y"/k )

where

By = (1) (k)™ 1‘[ T (8)

Here w,,; is the wage per efficiency unit of labor and r,,; is the rental rate per efficiency unit of



capital. The effective labor input L] , is supplied by the demographic block in Section 3.
Production therefore uses lCﬁfg rather than the raw capital quantity owned by domestic
households.

Let Y, ;+ denote nominal sectoral revenue. Factor payments satisty

]

WLy =Y ’Yﬁ,an,j,t/ ©9)
j=1
]

rn,thflff = Z'lez(,jyn,j,t- (10)
j=1

5 Trade

Trade follows the Eaton-Kortum block in the deglobalization model. Let A; ;; denote sectoral
productivity and x;; > 1 bilateral iceberg trade costs, with x;,, ;; = 1. Define
- 0 0
D = ) (Aiit) (ki jcijr) 70 (11)
i=1

The sectoral price index is
P]’l,j,t = A](én/]/t)il/ej’ (12)

and the bilateral expenditure share is

(Aijr)% (i jrcije) ™%

Tl jt = 3 (13)

Let Z,;,j; denote expenditure by country n on sector-j goods produced by country i, and let

N
Zujt = Y Znijtr  Znijt = Tnijpnjt- (14)
i=1
Producer revenue is
N N
Yoit =Y Zinje = Y, TinjiZij- (15)
i=1 i=1



6 Consumption and Investment Composites

As in the deglobalization household block,

1
(Lyje )P, (16)

—

J e
Cn,t = H(Cn,j,t) n’j/ In,t =
j=1 j=1

with

J J
Y Bui=1 Y Bi=L
j=1 j=1

The corresponding price indices are

C I
] P . :Bn,j ] P . :Bn,j
P =11 ( 9 ) T ( ) 17)

=1\ P, =1\ Puj

Cost minimization within the Cobb-Douglas consumption and investment composites implies

the sector-level expenditure conditions
PujtCujt = BrjPuiCuts  Pujthuje = BuiPailnt, V(1 j ). (18)

There is one investment good, one capital type, no installation-efficiency term, and no

investment wedge.

7 OLG Household Saving and Endogenous Capital

This section replaces the representative-household saving block of the deglobalization model
with the OLG saving block. All production, trade, and international capital-allocation
equations remain unchanged. The household asset ;¢ is measured in units of the same
raw capital whose aggregate stock is denoted by K, ;; it is therefore not a separate aggregate

financial asset.

7.1 Lifetime consumption and saving

A household born in country n at date t chooses lifetime consumption {cn,g,t+g,1}gG:1 and
next-period raw-capital holdings {1+ g}gz_ll, subject to the non-negativity constraint on
saving. Period utility is CRRA,

lel/tr

M(C) = m, o> 0, (19)



with the log case understood as the limit when ¢ = 1. Following the OLG model, the cohort

solves
G

—1
max Z ¢n,t+g—1ﬁg Sn,g,t+g—1”(cn,g,t+g—1)/ (20)
{C”,g,f‘f’g*l >0, un,g+l,t+g20} g=1

where B € (0,1) and ¢,,; > 0 is the saving wedge from the OLG model.
The deglobalization model already defines the gross return on one unit of raw capital

owned by residents of country n as

Vn,t

Pn,t

so that one unit of beginning-of-period capital pays P} R, = (1 —6)P., + V, ; at date t. The
age-g household budget at calendar date ¢ is therefore the OLG budget with the return block
replaced by the deglobalization portfolio return:

P ;?,tcn,g,t +P i,tan,ngl,tH =P ;f,tRn,t”n,g,t + Wy (1 — TnL,t)Eﬁfglg + t”;?,t + t”Z,tr (22)
forg=1,...,G, with
Ap1t = 0/ An,G+1,t+1 = 0/ Cn,g,t > 0. (23)

The aggregate transfer already present in the deglobalization model is distributed equally

across residents,

TD
try, = N"’tt : (24)
n,

Accidental bequests are also redistributed equally. Retaining the OLG notation, the accidental-

bequest transfer is

D Prlz tRn,t <
trn,t = I,\] Z (Nn,g—l,t—l - Nn,g,t) an,g,t- (25)
n,t g=2

This is the original OLG accidental-bequest term, with P} (1 + rg),];G) written as the same

one-period capital payoff P,ﬁ,tRn,t implied by the deglobalization return block.
For an unconstrained saver, the Euler equation is

/ P b1 Pit-&-l/PnCtJrl /
u (Cngt) = BSug+ii+l ‘ R Ryp1 1 (cngi1i41) s g=1...,G-1
wn,t Pn,t/Pn,t



For CRRA utility, this can equivalently be written as

c P! ., /P¢ 7
gL+l _ [,Bsn,g+l,t+1 <1Pn,t+1> ( nt+1 n,t+1> Rn,t+1] ‘ 27)

Cn,g,t E”n,t Pi’Il,t/Pifl:,t

7.2 Aggregation and the capital law of motion

Individual consumption aggregates to the same country-level consumption composite already
used in the deglobalization model:

G
Cut = Z Ny,g,tCn,g t- (28)
g=1

The beginning-of-period raw capital stock owned by residents of country 7 is the sum of the
asset holdings chosen by the previous-period cohorts,

G G—1
Kn,t = Z Nn,gfl,tflan,g,tz Kn,t+1 = Z Nn,g,tan,ngl,tJrl- (29)
§=2 §=1

Aggregate gross investment is therefore still defined exactly as in the deglobalization model,
In,t = Kn,t+1 - (1 - 5)Kn,t/ Kn,t+1 - (1 - (S)Kn,t + In,t- (30)

The difference is that K, ;11 is now determined by the collection of age-specific household
saving choices in (29), rather than by a representative household.

Summing (22) across ages and using (25) recovers the original aggregate deglobalization
budget exactly:

Py([:,tcl’l,t + P;itln,t — Vn,tKn,t + wn,tLilt + T,Et = INn,t + Ty?t/ (31)

where
INn,t = Vn,tKn,t + wn,th,t- (32)

Using Ky, ¢+1 = (1 — 0)Kyt + L1, the same aggregate budget can equivalently be written in

recursive capital form as

PEiCot + PaKing1 = [ (1= 6)Ph s + Vit K+ WasLiy s + Ty = PR iKt + WLl + o

(33)
Thus the OLG block changes the determination of Ly, and Ky but leaves the aggregate
accounting identity used by the deglobalization model unchanged.



8 Cross-Border Capital-Value Allocation

8.1 Value share

The original deglobalization block uses A,,;y = K; /K, +. To allocate capital value instead of
capital quantity, we replace that identity by

N
Pl Kup =Y P Ky (34)
i=1

Hence the bilateral portfolio share is

PLK,:; N
Apip = 200 Apit = 1. 35
ni,t P;g,tKn,t 1221 ni,t ( )
Equivalently,
PI
Kyt = Am,tpifKn,t. (36)

it
This is precisely the price conversion required by value allocation: one dollar of capital value
in host i buys 1/ Pl{ ; units of host-i capital.

8.2 Fréchet allocation

As in the original capital block, investor n faces bilateral capital-market friction v,,;; > 1, with
Vnnt = 1, and draws idiosyncratic capital-use efficiency e;,; ;(q) with destination scale E; ; and
dispersion & > 1.
Because the investor now allocates value, the relevant payoff from one dollar invested in
host i is s ()7
ni,t it
R (37)

Therefore the value share is the price-adjusted version of the original H6 equation:

€
(Ei t¥i t/(Vm' tpi{t)>

Mt = 5 - (39)
Z (Eh t'n, t/ (Van tPh t))
Conditional mean efficiency retains exactly the original Fréchet form:
_ 1 _
Cnifp = F<1 - £> Eip(Auip) " /* (39)



8.3 Capital income and effective units

Define, as in the original model, the capital income generated by one raw unit of investor-n
capital allocated to host i as

i t€ni
Vni,t = it m,t' (40)
Vnit

Under quantity allocation the original model implies V,,;; = V;, ;. Under value allocation, the
corresponding equality is instead in returns per dollar of capital value:

Ve V, N[ (B \
ni,t _ n,t _ I—-<1 . > ht"ht
P iI,t P r{,t €/ p=1 \VantP l{,t

Combining (34) and (41) yields

1/e

(41)

N
Vn,tKn,t - Z Vni,tKni,tr (42)
i=1

which is why the household budget in (31) retains exactly the original capital-income term
Vn,tKn,t-
Productive capital services are defined exactly as in the deglobalization capital block:

Kty = 2 Ky, (43)

and host-country productive capital is

off  on it
Kiy = 2 Kii - (44)

n=1 Vni t

Capital-market clearing on the production side is therefore
oy
ritkCsy =Y Vi Koip- (45)
n=1

Thus K, ; is the raw capital stock owned by investor country n, K,,; ; is the host-i capital quantity
corresponding to the value allocated by investor 1, and K¢!f is the productive capital service
used by firms in host country i.

10



9 Goods-Market Equilibrium

Sector-j expenditure in country 7 is the one-capital specialization of the aggregate-expenditure
equation in the deglobalization model:

J N
n gt — ,Bn] n,t + ,Bﬁl,jpyg,tln,t + Z ’Y;}f’]‘k (Z Zin,k,t) . (46)
k=1 i=1

Together with (15), (9), and (10), this closes the within-period goods and factor markets.

The trade-imbalance equation also keeps the form of the deglobalization model:

] N
Z 2 ni,jt — ZLin j,t) = Vit Kt — Vn,tlcfg + T;Et- (47)
j=1li=1

The left-hand side is imports minus exports. The first two terms on the right-hand side will

below be identified as net investment income.

10 GDP, GNP, and Net Investment Income

The model now distinguishes clearly between the location of production and the ownership of
capital. This allows GDP and GNP to be written entirely with the symbols already defined

above.

GDP. Nominal GDP is location based. For country 7 it is the labor income and capital income

generated by production located in n:

GDPyt = WL’ + 1 KCEE. (48)

GNP. Nominal GNP is ownership based. Labor is immobile, while residents of country n

own the raw capital stock K,,; and receive total capital income V,, ;K,, ;. Therefore
GNPn,t = w?’l,foz,t + Vn,tKn,t~ (4:9)

In this model, GNP is the same national-income aggregate usually denoted GNL

Net investment income. Net investment income is capital income received by residents of

country n minus capital income generated in country n and paid to all owners. Hence

NIl = Vi Ky — 1 K8, (50)

11



Using (42) and (45), the same object can be written bilaterally as

N N
NiLit =Y ViirKuip = Y Vit Ky p- (51)
i=1 h=1
The first term is total capital income received on capital owned by residents of n across all
host countries; the second is total capital income generated by capital in host country n and
accruing to investors from all countries. Domestic ownership appears in both sums and cancels

in net investment income.

It follows immediately that

GNP,; = GDP,; + NIlI,;,  GNP,; — GDP,; = NII,,. (52)

United States. Setting n = US gives

GDPys; = wusLijs,; + rusKes ,, (53)
GNPys, = wys,Lys s + Vus,itKus 1, (54)
Nllys: = VusKus: — rus K (55)
and equivalently
N N
Nllys; = Y VusiKusit — Y, ViusKnus - (56)
i=1 =1
Therefore
GNPys; = GDPys; + Nllysy. (57)

Notice that (47) can now be written directly as
] N
2 Z (Zuijt = Zinjt) = NIyt + Ty, (58)

which is exactly the national-income interpretation of the capital-income terms already present

in the original deglobalization equilibrium table.

11 Equilibrium Definition

Given initial age distributions { N}, 40}, initial age-specific assets {a,,¢0}, demographic paths

eff
n,t

{ fn,g,t,sn,g,t,r,%t}, human-capital paths {E;}, trade fundamentals {A,, &, ;:}, capital-

efficiency fundamentals {E;;}, capital-market frictions {v,;;}, saving wedges {¢,,}, and

12



transfers {T,ft}, a perfect-foresight equilibrium is a sequence of demographic allocations, age-
specific household choices, aggregate allocations, and prices satisfying the demographic laws
(2)—(3); the OLG household problem (20)—(26); aggregation (28)—(29); firms” cost minimization;
Eaton-Kortum trade; cross-border capital-value allocation; and all goods, labor, raw-capital-
value, and capital-service market-clearing conditions.

The aggregate state relevant for the deglobalization block is still {K,,}, but it is now
generated endogenously by the underlying distribution of age-specific assets. Demographic
change therefore affects current production through Lf ; and future factor abundance through
K t+1. Following the OLG model, nominal prices are pinned down by choosing world GDP as
the numeraire each period:

% GDP,; =1, Vt. (59)
n=1

This normalization only fixes the unit of account and has no effect on real allocations.

13



Table 1: Dynamic equilibrium: deglobalization model with OLG labor supply and endogenous
capital

ID Equilibrium condition Scope
(D1) Nyt = Eg 1 Nugt: Nuiti1 = Suip 2?:1 fugtNugts  Nugr1i+1 = Sngi1,4+1Nngt V(n,g,t)
D2)  Lut=(1=t) X1 Nugaly, Loy = ESfiLus v(n,t)
L K X .
(F1) Cujt = B j(@nt) " (1) " Tl (Poge) "¢ V(n,jt)
) wyli, =Y, 75 i S = 1L K, ¥(n,t)
i
(HD)  Cor = 1(Coy)™, Lus =TT (ng), S, = T (Bas/ BS)P%, PL = TL(Busa/BL)P V(1)
(H1) Prx,],icu,/,t = ﬁn,j n,tcn tr Pn] tln,],l = .Bn,/ n,tln,t V(n,j,t)
(H2) Pnc,tcfl,g,t + Pr{,t“?l,g+1,f+1 Pn Rontlin,gp + Wi (1 — TuL,t)ESffl + h’u ¢+ t’rTr,t V(n,gt)
(H3) a1t =0, anci141 =0, angi1t11 >0, cngr >0 Y(n,g,t)
Pl Ry,
H3) by =TR/Nus, by = S0 Y0 0 (Nug-10-1 — Nugi)ng Y(n,t)
/ '
(HY)  w'(engt) = Bsugtii+1 (Pner1/ Pur) {%] Ry 11t (Cnga1 1) V(n,g < G,t)
(H5) Cit = LgNugiongt, Kup= Zgzz Nug-1t-10ngt, Kupy1 = ):g;ll Nig tn,g41,441 Y(n, t)
(H5) Rnt =(1- 5) + Vit /PL, K1 = (1= 0)Ky + Iy V(n,t)
(H5") Cnt + P, ,,t Int = VKt + wp Ly + T,,% = INy; + T,?t v(n,t)
(H5") n/,cﬂ,, + Py Kt1 = PRy Kot + WL + T V(n, 1)
PlKuit _ (Eqgrip/ (vt PL))* o
(H6) Anit = P,{,K,,t WWI Yitnip =1 V(n,it)
/ PIK M [ /pl ;
nt . 1, ’ T /! 1, G (dd
(H6') P} Kt = ¥ P} Kt Kip = Anip(Py e/ Pl ) Kt V(n,it)
! = - i, ’ vr - % 2 v' v, ’ '/
(H7) Buip =T(1—1/)EpA /S Vi = risnis/ Vi Y(n,i,t)
1/¢
Vai Vn E, .
(7)==t o (25 )] vt
(H8) }Cf,,, = fm,th,t/Vm,t, ’C,-e,ftf ) Kf,fft, Vit Kt = 24 Vi K ¢ Y(n,i,t)
(H8) rt,t)Ci/; =Y Vi iKnip V(i t)
~1/6; 6 -9, i
(T1) Puji = Aj q’,,/, , Dpjp = Yi(Aij)" (Knijcij) 0 V(n,j,t)
(Aiin) " (ugjeciin) s
(T2) Tlnijt = T Zui]f = nmjlzn it V(”r ij,t)
(T3) Yot = LiZinjtr  Znjt = /3”/ n, tCVl t+ ‘Bn] n, el + T 'Yy)f,fk():i Zingt) V(n,j,t)
. 7. — _ D
i s j, 8, N y
(T4) 2/ Y (Zm; t Zm]l) Vi tKnt — 1 tlcy,f + Tt v(n,t)
(T4) ):/- Zi(Zni,/,f — Zin,j,t) = NIL,; + T,?[ Y(n,t)
(N1) GDPyt = wy Ly + 1 [Kf,ff, GNPyt = WLy + Vi Kt Y(n,t)
(N2) NIl = Vi iKp — 1t K = Y Vi tKonit — L Vit Koo GNP, = GDPy;+ NII,;  Y(n,t)
(NO) YN .GDP,=1 vt
n=1 :

Notes: D1-D2 and H2-H5 endogenize labor supply and the owned raw-capital stock through the OLG demographic and household blocks. H1’ restores the
sector-level final-demand conditions listed explicitly in the original OLG equilibrium table. H5"” is the recursive aggregate-budget representation implied by
the OLG aggregation and the deglobalization capital law. H6’ and H7' make explicit the value-to-quantity conversion and expected-return aggregator already
contained in the deglobalization capital-allocation block. T4’ is the national-income form of T4, and NO is the world-GDP numeraire used in the OLG model. The
OLG innovation equation and BGP growth-rate rows are intentionally excluded because productivity remains exogenous in the present deglobalization model. The
TTG transfer-rule rows are also not imposed here because T 14 Temains an exogenous transfer path in the current deglobalization specification.
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