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1. INTRODUCTION

The trade liberalization in developing countries has been actively studied in the
last several decades. It has been argued that trade liberalization promotes growth
because openness raises the steady state level of income. Many empirical studies
support this argument although there are many econometric difficulties to establish an
empirical link between trade liberalization and economic performance. Winters (2004)
concludes, after surveying the recent literature on this issue (e.g. Easterly and
Levine,2001; Dollar and Kraay, 2004), that the weight of evidence is quite clearly in the
direction that openness enhances growth. However, the actual processes of growth
through trade liberalization do not seem so clear-cut. For example, if preferences of
households are heterogeneous across countries, the link between trade liberalization and
economic performance is not so simple as the case of the identical preferences across
countries. Owing to some disturbing factors, the actual processes of growth initiated by
trade liberalization may not proceed on a straight course but be amalgamation of
complex processes. This paper studies these complex processes of growth initiated by
trade liberalization, and directs its attention to heterogeneity in the rate of time
preference rate in the framework of endogenous growth.

It has been argued that people in poor countries have the higher rate of time
preference. Importance of this factor is stressed particularly in the literature of
environmental economics. Lawrance (1991) concludes that time preference rates have a
strong negative correlation with labor income. Cuesta et al. (1997) concludes that there
is some evidence of declining discount rates with increasing income based on empirical
research in Costa Rica and a review of 14 other empirical studies.” Mink (1993)
suggests that an inherently short time-horizon of the poor produces environmental
degradation. The notion that the poor has the higher rate of time preference is implicitly
argued in the broader literature of sustainable development (e.g. World Bank, 1992).
This paper commences its analysis starting from the fact that people in poor countries
have the higher rate of time preference, but does not examine why the poor has the
higher rate of time preference. The paper merely examines theoretical consequences of
trade liberalization when the rates of time preference are heterogeneous across countries
based on an endogenous growth model.

Becker (1980) argues that the heterogeneous rate of time preference results in
an unfavorable consequence for relatively more impatient households because the whole
capital is eventually owned only by the most patient household. Similar consequences
may be observed between heterogeneous countries. However, the model in this paper
predicts different consequences. Firstly, if a relatively more impatient country is large
enough and can wield market power, the best strategy for it is the strategy of free trade
with wielding market power, because only this strategy can satisfy all the optimality
conditions. With this strategy, the balance on current account of the relatively more
impatient country shows persisting surpluses while it owning all its capitals. This
strategy may provide insights into the recent trade behavior of China whose economy
clearly appears to be large enough to wield market power. The large bilateral current

! The arguments over the reason why the poor has the higher rate of time preference are inconclusive.
Pender (1996) concludes that credit constraints are the main reason. Some economists argue that they
have the higher rates of time preference because they are poor.



account deficit of the U.S. with China has been persisting. The model in the paper
predicts that the current account deficit of the U.S. with China will be observed if the
rate of time preference in China is relatively higher than that in the U.S. and if China is
wielding market power. Secondly, when a relatively more impatient country is not large
enough and cannot wield market power, no strategy can achieve optimality.
Nevertheless, if many small countries with similar preferences can cooperate with each
other and integrate their economies, and if they can wield a combined market power that
is strong enough like a large country, they can also choose the strategy of free trade with
wielding market power, and thus all their optimality conditions are satisfied.

The paper is organized as follows. In Section 2, a two-country endogenous
growth model in which international transactions and heterogeneous time preference
rates are incorporated is constructed. In Section 3, the basic nature of the model is
examined. In Section 4, three strategies for a relatively more impatient country (the
strategy of free trade without wielding market power, the strategy of trade protection,
and the strategy of free trade with wielding market power) are examined. In Section 5,
the three strategies are compared with regard to optimality, the level of output, long-run
growth rates, and the balance on current account, and the best strategy for the country is
examined. Finally some concluding remarks are offered in Section 6.

2. THE MODEL
2.1 The base model

In most endogenous growth models, A s kept constant by some mechanisms
t
that are different according to the type of models, and the growth rate of consumption is

) (l—a)(}j‘) -n,—0
S ! where c¢;, k;, A; and n, are consumption

c, €

commonly expressed as

per capita, capital per capita, technology and the growth rate of population in period ¢
respectively, and @ is the rate of time preference, ¢ is the degree of relative risk aversion,
and a is a constant (e.g. Romer, 1990; Aghion and Howitt, 1998; Jones, 2003). Thus, in
most of the models, the rate of time preference plays a crucial role for growth rates. In
this sense, most of the endogenous growth models may be used for the analysis in this
paper if international transactions are incorporated in them. However, at the same time,
they commonly have the problems of scale effects and/or the influence of population
growth (e.g., Jones, 1995a, b). Hence, this paper specifically uses the model shown in
Harashima (2004) that is free from both problems (see also e.g. Jones, 1995a; Aghion
and Howitt, 1998; Peretto and Smulders, 2002; Harashima, 2005)..

Let Y;, Cy, K;, L; and A, be outputs, consumption, capital inputs, labor inputs and
technology in period ¢ respectively. The production function is ¥, = F(4,,K,,L,). The
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accumulation of capital is

K, =Y —C —vd, K, (1)

t t



where ¢ is the rate of depreciation, v(>0) is a constant, and a unit of K; and 1 ofa
v

unit of 4, are equivalent, i.e., they are produced using the same quantities of inputs.
Every firm is identical and has the same size, and for any period,

m=— (2

where M; is the number of firms and m and p(> 1) are constants. In addition, the

relation
aYt :Mt—/’ aYt (3)
oK, o(v4,)

and thus
P _ () P 4
o =™ 5 @

t t

is always kept where y,, is output per capita in period ¢. Equation (2) indicates that the
number of population and the number of firms in an economy are positively related.
Equations (3) and (4) indicate that returns on investing in K, and investing in 4, for a
firm are kept equal, and also that a firm that invents a new technology cannot obtain all
the returns on investing in A,. This means that investing in A, increases Y; but returns of
an individual firm that invests in A4, is only a fraction of the increase of Y, such that

_, 0Y o 0Y,
M ——_=(mL L
' (m z) G(VAZ)

a(vAt )

firms.

. The reason is uncompensated knowledge spillovers to other

Broadly speaking, there are two types of uncompensated knowledge spillovers:
the first is the intra-sectoral knowledge spillover, i.e. MAR externalities, and the second
is the inter-sectoral knowledge spillover, i.e. Jacobs externalities. The theory of MAR
assumes that knowledge spillovers between homogenous firms work out most
effectively and thus spillovers primarily emerge within one sector. As a result,
uncompensated knowledge spillovers will be more active if the number of firms within
one sector is larger. On the other hand, Jacobs (1969) argues that knowledge spillovers
are most effective among firms that practice different activities, and thus diversification,
i.e. variety of sectors, is important for spillovers. As a result, uncompensated knowledge
spillovers will be more active if the number of sectors is larger in an economy.

If it is assumed that all the sectors have the same number of firms, an increase
of the number of firms in an economy results in more active knowledge spillovers
owing to either MAR externalities or Jacobs externalities. That is, if an increase of the
number of firms in an economy is a result of an increase of the number of firms in each
sector, uncompensated knowledge spillovers will become more active by MAR
externalities, and if an increase of the number of firms in an economy is a result of an
increase of the number of sectors, uncompensated knowledge spillovers will become
more active by Jacobs externalities. In either case, an increase of the number of firms in



an economy leads to more active uncompensated knowledge spillovers.
Furthermore more active uncompensated knowledge spillovers will reduce the

returns of a firm that invests in A4,. or, indicates the over all increase in Y, in an
t

economy by an additional 4,, that consists of both increase in production in the firm that

invented the new technology and increase in production in other firms that use the

newly invented technology that the firms obtained either compensating for it to the firm

or by uncompensated knowledge spillovers. If the number of firms becomes larger and

thus uncompensated knowledge spillovers becomes more active, the compensated

fraction in O that the firm can obtain will become smaller and thus the returns of the
firm will become also smaller. Equations (3) and (4)) simply describes this mechanism.
The production function is specified as ¥, = 4" f(K,L,), where a(0<a<1) isa

constant. Let j, _L k, = Ly ¢, = S and n, = L and assume that f(&,,L) is
Lt L[ Ll Lt

homogenous of degree one. Thereby y, = 4" f(k,), and £, =y —c

t

—VL—AI—n,k,—ak,

t

By equations (2) and (3), A4 _ o (k) because _9Y: _ 9y, LTSy
y e @ ®) ' mvf’(k[) mvOoA, Ok, ~ mv f( t)

% rlta ”
= A" f'(k,). Because A4, = aff , then yt=4“f=[aJ S and At:alé,(l—ff j
my

mv ’ ra my fr2

2.2 Endogenous growth model in open economies

Suppose that there are only two countries in the world: country 1 and country 2.
In both countries, the values of parameters as well as population are identical except the
rate of time preference, and the growth rate of population is zero, i.e., n,=0. The time

preference rate of the representative household in country 1is 6, and that in country 2
is 6,, and 60, <6,. Goods and services and capitals are freely traded but labor is
immobilized in each country. The balance on current account in country 1is 7, and the
balance on current account in country 2 is —r,. The production function in country 1 is
v, =A'f (klyt), and that in country 2 is y,, = A" f (kz,,) where y;; and k;, are output
and capital per capita in country i in period ¢ for i = 1, 2. The number of population is

equally % in both countries and thus the total number of population in the world is L,.

The number of firms in both countries is M, and firms operate in both countries.
Because a balanced growth path requires Harrod neutral technological progress, the
production functions are specified as y,, = 4°k/7* and thus v, = K';“(4.L ) (i=1,2)."

Because both countries are free open economies, returns on investments in both
countries are kept equal through international arbitration such that

2 As is well known, only Harrod neutral technological progress matches the stylized facts presented by
Kaldor (1961).



ayl,t — (va)—l a(yl,t + yz,r) — ayz,t . (5)
ok 0A ok
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That is, an increase in A, enhances outputs in both countries such that

;}KLIZ =M, " %, and because the number of population is equally % in
both countries, then Y, :ayl,t - M a(Y1:+Y2z) ( )la(J/u"'yzt)L
oK, 0k, o a(4,) o(v4,) 2
(2mv )—18()’1,:"')’2,:). Thus, 4 - Oc|_f( 1;)+ f( 2t)J a[f(kl,t)+ f( 2,:)J. Because
04, [ Zmyf’ (klt) 2mvf'(k2’,)

equation (5) is always held through international arbitration, equations k,, =k, ,

k,,=k,,, y,=y,and y =7y, are also held. In addition, because ol +2,,)

GAU
:W through international arbitration, then A, = 4, is held by equation
2.t
(5). Hence, 4, = o (k) _ o (k,,)

me’(kl,t) mvf’(kz,z).

The accumulated current account balance J‘tT‘_dS mirrors international capital
o s

flows owing to current account imbalances. That is, the country with current account

surpluses invests them in the other country. Since V1. (: 2); “J are returns on
2,t

1,t

investments, W _ ) J' ‘tds and %_5 J' ’T‘_ds represent international income
ok o’ ok 07

1, 2.t

. . 0 ‘ .
receipts on assets or income payments on assets. Hence, ¢ _[ﬁ_g J'O t,ds 1s the
2.t

balance on goods and services of country 1, and (%_ 5J J' tfsds 7 is the balance
0
1t

on goods and services of country 2. Because the balance on current account mirrors
international capital flows, then it is a function of capitals in both countries such that

= gk .k, )-
The representative household in country 1 maximizes the expected utility

E_[: U (cl,t )exp(— Hlt)dt >

subject to

. 6y t . Lt -
ki, =y, + {ka - 5}[0 tds—1,—c, — VA, (?j — ok, » (6)

2,t



and the representative household in country 2 maximizes the expected utility
EJO u2(cz,,)exp(— 02t)dt )

subject to

. d . .
ky, =, —{;l:" —5}[; t,ds+1,—c,, —v4,, (%j — 0k, » (7)
1t

where u;y, ¢y 4,; are the utility function, consumption and the increase of 4, by R&D

activities in country i in period ¢ for i = 1, 2, 4, = 4,, + 4,,, and E is the expectation

operator. Equations (6) and (7) implicitly assume that at # = 0 each country does not
have any foreign asset.

3. THE BASIC NATURE OF THE MODEL

3.1 The growth rate of consumption
Because the production function is Harrod neutral such that y,, = Ak “

and thus ¥, = K “(4,L,)", and because 4, = of (k) = of (k,,) and f=k"",
' ' mvf’(kl’,) mvf’(kz‘,) '

then 4, = —2% _k and i _ [Lj (1-a) . Because 4,, = 4,, and
mv(l—a) " ok,, mvy
0 0 . 0 t . B
GV _ 9V , then k =y  + &_5.[1365_@_0“_"_4(&) ~ ok,
ok,, Ok,, ’ ' Ok, 0 ' 2 L2 ‘
a )’ » a )’ a , a
=|— | (l-a)’k — | (- -0 ds —t1,-c¢,,————F——k, , - ok,,- Hence,
[mvj ( 0!) 1,t +|:(va ( 0!) :IJ‘OTS S Tt cl,z mL,(l—a) 1.t 1,¢

ey, = % {(%)(1 —a)" - 5}/% + H%}(l —a) - 5}]0’ rds—1,— cl’t} .

Since the problem of scale effects in endogenous growth models is not a focal point in
this paper, L is assumed to be sufficiently large for simplicity and thus

mL,(1-a)
mL, (1 - a) +a
Therefore, the optimization problem of country 1 can be rewritten as

t

=1 is satisfied hereafter in this paper.

Max EO.[: u, (Cm )exp(— O,t)dt ,

subject to



i, = Km—J(l —a)” _5}/&, ; Km—J(l - 5} [leds—z,-c,,-

Let Hamiltonian H; be

H, =u,(c,, Jexp(-0,t) + A{(H‘;j@ —a)" - 5} K, + Kn‘j‘vj(l —a) - 5} [cds—1,- CM}

where J, is a costate variable, thus the optimality conditions for country 1 are

%c“) exp(=0,t)=1,,» (8)

1t

. oH
/1 =——1 s 9
e ©
ky, = Kij (1-a) - 5}/&, + Kij (1-a)™ - 5} [lrds—7, ¢, (10)
my my

lim/,, k, =0. (11)

Similarly, let Hamiltonian H, be

Hy =uy(c,, Jexp(—0,1)+ @{K}Z‘J(l —a)" - 5} k,, - H“) (1—a) - 5} [ zds+z,- 02,,}

my

where 4, 1s a costate variable, thus the optimality conditions for country 2 are

a”z(cz,t)exp(_ QIZ)Z /lz't’ (12)
Ca
, oH
)u = 2 s 13
2.t 6k2’f ( )
i :{(i)a(l—a)’“—é}k —Ki)a(l—a)l_“ _(sﬁ’fdm e, (4
2t my 2.t my 0’ t 2,t°
lim2,, k,, =0. (15)

>0

Hence, by equations (8), (9) and (10), the growth rate of consumption in country 1 is

iy (a)a(l_a)“ -a+[[aja (1—a)™ —6} aU; TSdsj -y, (16)

c, my my ok, ok,



and, by equations (12), (13) and (14), the growth rate of consumption in country 2 is

e gAY iy s [ ) (1_a) s aUéTSdSL o, —0,t- (A7)
o (2o

ok, , ok,

" "

where ¢=— c“'u = S ,” is the household’s degree of relative risk aversion that is
u u
constant. A constant growth rate such that Gu_Ga g possible if
cl,t cz,r

{[aja(l—a)”—a} a(I"[Tsdska(f‘;rsds) _(af, + J:el—ez o (18)

my ok, ok, , ok,, 0ok,,

is satisfied. This possibility is examined in the following sections.

3.2 Transversality condition
Transversality conditions are satisfied if the following conditions are satisfied.

Lemma 1: Unless lim%<—1, lim@<—1, lim%<—l, or lim ko <—1, the
t—>w t—>ow t—> 0 t—0
1,t 2,t 1t

transversality conditions (equations (11) and (15)) are satisfied if

a 8( trydsj ' d
lim (art _QJ{(QJ (l_a)l'”'—é} & _JOTS “|-Gel oo and

o akl,t kl,t my akl,t kl,t kl,t

TSI (X~

e E B 8kz,z % kz,z akz,t k2,t

: « @ 'z ds
Proof: ?” = [(LJ (1—a)” - 5} + KLJ (1—a)™ - 5} IO L Lt by equation

i my my k,, k,,

- ’ “ of'zd
(10). On the other hand, A _ (ij (1—a)“ =5 |+ (ij (1-a)™ -0 jOTS o
A, my my ok, ok,

by equation (9). Here,

' . ’ « 0 trsds
lim Q+ LI} =—lim (i) (1—a)“ =05 |+ (ij (1—a) =5 Io _ o,
oo\ Ay kg oo [\ my my ok, ok,




a 8[ [Tvds) [z' ds
- lim (6@ _L]_Kij (1_0[)1—“_5} JO ‘ _Jlo ' |_%.|. Therefore, unless

akl,t ki, my Ok, , kr,z kl,t
) ) ki, k k, .
lim2L<—1, lim=2>-1, lim—*%<-1, or lim-—2*<-1, then ZLt4 Ll o if
t—o 1 t—o lZ,t t—o kl,t t—o k2,t » L
a 8( thdS) tf‘ds
limd| % _ T | (ij (1-a)™=0 J“’ _ IO | Z %l .. Similarly,
= akl,t kl,t my akl,t kl,t kl,t

k2,r akz,r kz,t

' ' ) a l‘[SdS 6( trsds)
li :t"+k2"j<0 if {im (L_ or, J_Kij (1_0()1—‘1_5} IO _ IO _Sl .

Lemma 1 indicates that if 7, is not significantly large compared with ¢, and c,,, the

transversality conditions are satisfied. Note that the case of [im =1t /1 L<—1, lim—=- /1 L<—1,

t—o }“l , t—>o ,’{

these cases are excluded

t—o kl’[ t—0 2

hereafter in this paper.

3.3 Growth path

Balanced growth is the focal point for the analysis of growth path Therefore

the following analyses focus on the steady state such that ma, im0, lim

t—m C t—m C,, t—>o0 kl ,

lim ko and |im ‘- are constants. Using Lemma 1, the following important nature of

= t—
k,, 7

the model is proved.

Lemma 2: If hm = hmﬁ = constant, then hm = lim =%~ ki _ = lim ks,
-0 c, L 1—0 Cz, oo ¢ L oo c, 2 t—o kl,t t—® k
t
dUO rsds)

. T )
lim -+ = lim tdt
t—w Tt t— 0 I Tsds
0
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' a g t.ds _ i
lime2t = (“J (1-a)™ _5{(“j (1-a)™ _5} lim‘[ ° " tlim Ttk % by equations (10) and

—0 1—0
my kz,z 2

(14). By equations (6) and (7), ¢, —c,, = 2(%.[%@& - TZJ = 2{(1) (1- a)l‘“.[trgds - q}
’ ' Ok, 90" myv 0

1t

0 0 . . oy, ’
because ﬂ: Y2 ’ kl,t :kz,z s Vi = Voo Al,t = A2,t and ﬂz (%j (1 - a)lia

ok,, Ok,, Ok,
. o . C . C . ¢ . C .k
for i=1,2. Hence, if 1im -~ = lim -2~ = constant, then |im - = lim —%* = lim —%
t— o0 cl,l t— 0 CZ,[ t— 0 cl,t t— 0 C2,t t— 0 kl,t
t
d(j Tsds)
_\NTo )
. . T .
= lim —2* = lim & = lim —dt . ]

t

t— o kz’[ t—> o T, t—>o J‘ quS
0

Lemma 3: If and only if lim@ = 1imﬁ: constant, all the optimality conditions are

t—w© cl . t—>0 c2 .

satisfied at the steady state.

Proof: By Lemma 2, if 1im < = lim &< = constant, then [im - = lim — = 5 where =
t—o0 Cl,t t—0 Cz,t t—0 kl,t t—o0 k2,t
t
dUOTsdsj .
. o, . T, T é J‘ TSdS
is a constant. In addition, because |im tdt = lim—— = lim—*, then [im 22
o j 7.ds ij rds 77 Cu =k,
0 - 0
7. ds s\
= lim IO © _21im &< | . Therefore, lim - = lim 0T, _tim *o — tim 2% and
t—>w k2,t t—ow Clt t—> o kl,t t—> o0 akl,t t— o k2,t t— o0 ak2,t
t t
[ z.ds of z,ds [ z.ds of z,ds

lim =2 = lim —2° = lim =2 = lim —>—, and thus,

t—o kl,t t—>o0 8k1 , t—o k2 , t—>0 ak2 .

t t
a Tsds a( TstJ
lim Hij (1—01)_“—5} J, - 1 —(L—ﬁj—& — _lim <, and

kl,t akl,t kl,t akl,t kl,t e kl,t

a tz'sds 8( thdS)
—lim l:(ij (1—a)"’—5:| '[0 — '[0 _(L_ﬂ}rﬁ — _lim & <. Hence,

= my k,, ok, , ky, Ok,, ks, sl o9

by Lemma 1, the transversality conditions (equations (11) and (15)) are satisfied while
all the other optimality conditions are satisfied.

11
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On the other hand, if lim Sie 2t . then limiilimL- Thus by
iee cl,t inee CZ,r = 7 e tT dS

Lemma 1, for both countries to satisfy the transverality conditions, it is necessary that

im0 or 1im 2L = o, which violates equations (10) or (14). As a result, if and

t—0 kl , t—o0 »

only if hm 1mc = constant, all the optimality conditions are satisfied at the
11— c 1 —o© 027
steady state. [

By Lemmas, it is proved that, if all the optimality conditions are satisfied, both
countries grow on the following balanced growth path while satisfying all the optimality
conditions.

Proposition 1: If and only if lim & = [im 2 = constant, then hm hmc hmk

e , t—o0 C,, (0 a, > e, t—0 k

=lim -2~ ko =lim=: Yid lim=2t Y 1imé —constant.

t—0 th t—0 Vi, -0 Vs, -0

1.t
1t

Proof: As fory, , because y , =A%, j :(l;i] [(l—a)lél't +a% Ai . Because

y _afk )t /) e k, and thus because 4 =—2>_f , then j, =
t mvf’(klyt) mv(l-a) Comv(l-a) ’

2

a P . .
ku(iJ {(l—a)Jra—h}, and thus &zh{(l—aﬁa—h}. Because

kl,t mv(l_a) Az Vi kl,t mv(l_a) At
A :Lku, Ve _ K ki, [(1 a)+ a] o . Hence, by Lemma 2, [im=Lt Vi = lim &t =
mv(l - a) Vi kl,t kl,t eV, ey,
k,, ' k.,
lim—- . Because Vi =Vays then 1im-=Lt Vi = limy— li mc =lim—=% o _ =lim - = lim -2~
1—0 kl,t t—0 y 1—® y2,t t—m e » t—0 c, y t—0 kl,t t—0 2

As for 4,, by j = 4 (1- a)kl,+ak Al and 4 =—T" Tk , P, =
Tk, 4 a) "

L mv(l —

a 2 . . 2 .
AI[A'J {mv(l_a) +a2’} and thus &:ﬁimv(l_a) +ai. Because 4 =——— * i

k, a Y ki, a 4, mv(l 0‘) v
then &:(l_a)h_,_ai . Hence, &:&:(l—a)h+ai and thus &:i
yl,t kl,t Az yl,t kl,t kl,t Az 1,¢ Az
Because &, =k,,. then [im < = lim - = im e = fim 2 —jim 21t = jjm P20~ i A w
t—>o0 o, t—o0 ), t—o0 kl,t 10 kz,t t—o0 Vi 1—>00 Vs, t—>00 At
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Corollary 1: If and only if [im- U fim &2 = = constant, then hm —lim—dt _ _
t—0 C 1 1—o 02, f—0 Tt {—0 Itz- dS
: : k, ky, ' ' .
11m = 11m =lim—£ = lim -2~ = lim = Y =lim—== Y =lim—~ 4 = a positive constant.
t—>0 cl, 1>% ¢, oy t—o0 kl,t t—>0 k 2 t—>0 y’ t—o0 yz, t—00
d I trs ds
Proof: By Lemma 2, 11m = lim =2 = lim 2 = lim —94. . Hence, by Proposition
t—>o c Lt t—>o c, 2t > T, t—>o I r dS
d _[ Ol t.ds
. k . Y
L lim e = lim 2~ fim 4 gim 2 i S i B iy D gy P2 A a
1>® T, t—m J‘ ‘L'XdS ey Y t—>o kl,t t—w kz’t ey >y, (- A
positive constant. ]

Because eventually current account imbalances grow at the same rate with output,
consumption and capital, then the ratio of the balance on current account to output do

not explode but stabilizes as shown in the proof of Lemma 3, i.e., hmk_ = hmkt_ =F.
t—0 t—©
Lt
Because technology will not decrease persistently, i.e., 1im%> 0, then only
1—00
: k., ky, :
the case such that hm £ Jim 24 = im 2 = im 2 = [jm 2 o = lim =2~ Var =lim 4 >0 18
t—>00 c, t—>00 Cy, t—>0 k t—>00 k » t—00 Vi t—>00 Vau t—>00 A

examined hereafter in this paper.

4. THREE STRATEGIES

The strategy of trade liberalization for a relatively more impatient country is
examined in the following sections based on the model shown in Section 3.

4.1 The strategy of free trade

Although the balanced growth path shown in Proposition 1 satisfies all the
optimality conditions, the representative households in both countries may not
necessarily behave consistently with the balanced growth path because they are
heterogeneous. Becker (1980) shows that if households have heterogeneous rates of
time preference, the most patient household owns all wealth if households are purely
price takers. Ghiglino (2002) predicts that it is likely that under appropriate assumptions
the results in Becker (1980) still hold in endogenous growth models. Farmer and Lahiri
(2004) show that in general, balanced growth equilibria do not exist in a multi-agent
economy except for the special case that all agents have the same constant rate of time
preference. This argument may still hold in the model in this paper.
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Lemma 4: If the representative household in each country sets ¢, without regarding

the other country’s optimality conditions, then it is not possible that all the optimality
conditions of both countries are satisfied.
Proof: In this case, 7, can be seen as a control variable for each country. Hence, the

my ,

a 8( trsds)
same optimality condition [(aJ (l—a)la—é}jozl is added to the optimality

conditions of each of the two countries. Here, by Lemma 3, if all the optimality

o ) . . J‘trsds j.trsds
conditions are satisfied, then lim —— = lim —— = & and [im =° =lim 2% — =
t— o kl,t t—>® k2,r t—w kl,t t—>w kl,t
e Y o\ 8(J.trxds)
2l lim—£ | where = is a constant. By condition || = ( —a)l_“ Y AN
=Ty my or,
t
* ; a 8[ r,ds)
u . C ) ~ s
[ij (1 _ a)l — 5 = hm Lt . Hence, hm (ij (1 _ a)l a _ 5 J.O _ aT! —
my e e\ my ok, , ok, ,
. . -1 . a
lim S =) im S| —Z =0 . Therefore, lim S = ¢! (LJ (1-aY“-5-6,| and
o, =, o, my
lim 24 = o[ | -2 (I-a)”-0-6,|. Thereby lim e 5 lim £« , which contradicts
oo c2,t my t—>w cl,t t—w cZ,t
the conditions lim % = im <2¢ — constant shown in Lemma 3. (]
t—0 cl,t t—0 cZ,t

The proof of Lemma 4 indicates that country 1 can satisfy all its optimality conditions

d(_[olrxdsj | | d(.[otrsds)

only if either 1{im ‘£ = lim td—f = lim £ or Jim Xt = lim f"’—t
i>w T t— o J‘ T ds tow e o® T, t—>w J‘ T ds
0 s ’ 0 K
o B é .
:[ij (1-a)™ -5 because lim -~ can be constant only in both cases. The former
my t—> o Cl ‘

case corresponds to the case Proposition 1 shows (hereafter called a “multilateral
balanced growth path”), and both countries can satisfy all the optimality conditions. On
the other hand, in the latter case, although all the optimality conditions are satisfied in
country 1, they cannot in country 2 (hereafter called a “unilateral balanced growth

dUOtrsds]

path”). In this case, (im < % lim 7 lim —dt and 1im 24 > 1im 2 . Here, by

t
t—>00 —0 — 0 — 0 [— 0
Cry 7 J 7 ds Cry Coy
0
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my

equations (6) and (7), ¢, —c,, zz[ay“-.‘ dS_Tj 2{(ij (1—a)1“.[;rsds—tt} , and

thus a unilateral balanced growth path requires lim(c“ —cz,) 0 because hmJ’ Lo
t—o ’ ’ t—>0 Z‘ds

, then country 2 must initially

[aj (1-a)™—5. However, because l1m

my >0 c 1t 1—>0 62’
sets consumption such that ¢,,=o that violates the optimality condition of country 2.

Therefore, unlike multilateral balanced growth path, country 2 cannot satisfy all its
optimal conditions even though country 1 can.

How should country 2 respond to the unilateral balanced growth path of
country 1? Possibly, both countries negotiate for the trade between them, and some
agreements may be reached. Nevertheless, if no agreement is reached and country 1
never regards the country 2’s optimality conditions, country 2, in general, will fall into
the following uncomfortable situation.

Remark 1: If the representative household in country 1 does not regard the country 2’s
optimality conditions, all capitals in country 2 will be eventually owned by country 1.

The reason for Remark 1 is as follows. Suppose first that country 1 chooses the
unilateral balanced growth path and sets c¢; so as to achieve this path. There are two
options for country 2. The first option is that country 2 also pursues its own optimality
without regarding country 1, i.e., chooses its own unilateral balanced growth path. The
second option is to adapt to the behavior of country 1 as a follower. If country 2 takes
the first option, it sets c»o without regarding c; o like country 1. As Lemma 4 1nd1cates

unilaterally optimal growth rates are different between the two countries and L > ﬁ,
Cl,t Coy
and thus initial consumptions are set as ¢, , <c,,. Because %:(va)_lﬁ(yl,,—ﬂ/z,,)

ok, o4

1

_ P and k,, = k,, mustbe kept, capitals and technology are equal and grow at the

k2,t
same rate in both countries. Hence, because ¢ ,<c,,, more capitals are initially

2.t

produced in country 1 than country 2 and thus some of them need be exported to
ki - k. > 21 which means that each of both countries

country 2. As a result, it 5
ki, ky,, ¢

cl,t N

k.,

equally cannot satisfy all its own optimality conditions. Because 11m—>1

t—> o C t—

t, capital soon becomes abundant in country 2, and thus unutilized

t—> o kzl t—>w c,,

goods and services are produced in country 2. These unutilized products are exported to

and utilized in country 1. This process escalates as time passes because lim & 5
= ¢
L
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lim ki _ lim eyl > lim <2 and eventually almost all of consumer goods and services

t— o klt t— o k2 , t— o c,,

produced in country 2 are consumed by the household in country 1. This consequence
will be uncomfortable for country 2.
Next, if country 2 takes the second option, country 2 should set ¢,, = to

satisfy all its optimality conditions as Lemma 4 shows. Setting ¢,,=c is impossible,
but country 2 as a follower will initially set as large ¢,, as possible. This action gives

country 2 the higher expected utility than that when taking the first option because
consumption of country 2 in this case is always higher than that when taking the first
option. As a result, country 2 imports as large goods and services as possible from

country 1, and the trade deficit of country 2 pile up until (ij (1-—a)™ I trgds =7, 1S
W7

my
d(,[(:r“'dsj

achieved, i.e., until 7 ﬁ# 1s achieved. In other words, the trade balance of
% IOTst

country 2 never becomes surpluses. The current account deficits and the accumulated
debts of country 2 to country 1 continue to increase indefinitely. Furthermore, it

increases more rapidly than the growth rate of outputs (lim22) because in general
—0 y2,t

lim S < fim f, ie., (1- 8){(0‘) (1-a)™ _5} <6,(<6,). Then, soon, all capitals in
e, e, my

country 2 are owned by country 1.> This consequence will be also uncomfortable for
country 2.

As a result, country 2 cannot satisfy all its optimality conditions in any case if
country 1 takes a unilateral balanced growth path, and both options to counter the
unilateral action of country 1 are uncomfortable for country 2. However, the expected
utility of country 2 is higher if it takes the second option than the first option. Hence,
under the circumstance that country 2 cannot satisfy all its optimality conditions in any
case, country 2 will choose the second option because of the higher expected utility.
Thus, if country 1 does not regard country 2’s optimality conditions, all capitals in
country 2 will be eventually owned by country 1. This result corresponds to the
consequence in an economy with households that have heterogeneous rates of time
preference shown in Becker (1980). As a result, the consequences of the strategy of
adopting free trade suggest that this strategy is not necessarily favorable for more
impatient country 2, and thus country 2 may search for an alternative more comfortable
strategy.

4.2 The strategy of trade protection

? Note that even though the households in country 2 possess no capital, the capital stock in country 2 is
still kept tobe k,, = k,, and thus y, = y, . Pointis that all the capital in country 2 is owned by

foreigners.
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To avoid the uncomfortable strategy of free trade, country 2 may take the
strategy of trade protection. If this strategy is taken, the model has to be modified to
exclude the variable ¢,. In addition, the returns on investing in 4;, need to be modified

p
to (mv)_l%- If both countries are open, the relation szf is held for the
it t

combined numbers of population and firms, but if a country is isolated, this relation is

-1
completed within its economy, and thus szU"(%j is held in each of both

-1
countries. Hence, oY, =M, oY, and i = (m ﬂj &iz (mv)*‘ iy .
oK, " a(v4,,) ok 2) ov4,, 2 04

The optimization problem of the representative household in country i (i = 1, 2 ) is;

i i

Max EOJ.OOo u, (c,.,, )exp(— O.t)dt

subject to

-1
) (L
ki,t =Yii—C,— VAi,t(_t) - 5k[,z ’

Because £, {(iJ (l—a)_“—é}kw ~c,, » then ﬁ:a-‘{(iJ (1—a)‘“—5—9,}, and

my c;,

the balanced growth path in each country is it = M _ Yie _ i
¢ ki,t Vit Ai,t

it
S5 %1 Hence, although country 2 can satisfy all its
G Gy

Because 6, <6,, then

optimality conditions, its growth rate is always lower than country 1 and thus its outputs
become far smaller than country 1. This consequence of the trade protection strategy
will be also not favorable for country 2.

4.3 The strategy of free trade with wielding market power

Both strategies (free trade and trade protection) are uncomfortable for country
2. Nevertheless, this does not mean that country 2 has no escape because the isolation of
country 2 is also not comfortable for country 1 and thus country 1 may change its
behavior if country 2 shows its intention to isolate itself. The isolation of country 2
indicates that country 1 must allocate more resources for the generation of technology,
and as a result, consumption and the expected utility of the representative household in
country 1 will decline by the isolation of country 2. Hence, country 1 may compromise
to cooperate with country 2. Sorger (2002) shows that if a government levies a
progressive income tax, or if there are few households of each type and thus they are not
simple price takers but play a Nash equilibrium, the results shown in Becker (1980) do
not hold anymore. Ghiglino (2002) argues that the latter case in Sorger (2002) can be
interpreted as a model of international trade with a common market simply by
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associating each household’s type to a country with a national central planner or a
representative household.

The above arguments suggest that it is not unnatural that the representative
households in both countries play a Nash equilibrium with regard to the sequence of «,.

As Sorger (2002) argues, if a household in a country behaves as a member of a large
group of households and know demand functions in markets, the households in the
country can wield market power. Therefore, if a relatively more impatient country is
large enough, it may be possible to wield market power against the less impatient
country. Lemma 3 shows that if and only if lm3t = 1im 24 = constant, all the

>0 c —© C2

optimality conditions in both countries are satisfied. Therefore if the representative

households in both countries behave so as to satisfy lim S hmi =constant at the
11— c —© C2’
Nash equilibrium, the growth path shown in Proposition 1, i.e., the multilateral balanced
growth path, is achieved. Both countries can satisfy all the optimality conditions
simultaneously.
I T.ds

As shown in the proof of Lemma 3, hmki 1ikaf:5 and [im P
t—0 —0 t—> 0
2.t 1,t

lim

[—>0

t

7.ds .\
I 0 = E[lirn i} on the multilateral balanced growth path, and because £;; is
2.1 t—> 0 Cl

positive, if the sign of & is negative, the current account of economy 1 shows deficits
eventually and permanently and vice versa. On the multilateral balanced growth path,

the value of = is uniquely determined as follows.

-1
Lemma S: EZM {(LJ (l_a)la_é:H:(iJ (l_a)a_5_91+92:| 1
2 my mv 2

0 tv:sds 0 ttsds -
Proof: Because hmi_l o, % — 5 and lim IO = lim '[O (h C”} ,

t—o akl,t t—0 ak o O e t—>w akz,t

-1
2E{(1m ¢, J H j (l-a)“-0o } 1}_9192 by equation (18), and thus, = =
t—© Clt

-1

-1
0, -0, K ] (1-a)™- 5}[(@0 ] ]1 . Here, the limit of the growth rate is

t—w cl

2

. C . C
lim—2" +lim "

hrn =lim Ln R Ve VR (ij (1_a)’“_5_m by equations (16) and
t—)ooc‘ t—w© cl,t 2 my 2
-1 -1
(17). Hence, g=0-%], (ij (I—a)™ -0 (ij (1—a)‘“—5—m ~1! . m
2 my my 2
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Therefore, the value of = is uniquely determined. In addition, the sign of & is uniquely
determined by the relative difference of the rate of time preference between country 1
and 2 as follows.

my my

Proposition 2: If (i) (1-a)“-6- {(ij (1-a) - 5} O ;92 , then = <0. That is,
the current account deficits of country 1 continue indefinitely and vice versa.

o : ! a(J‘(iTSdS) or . élt . ézr :
Proof: j; [j (1) =6 | ~—2 - 1<0 for 1im- =1lim-%. by equations (16)
my

t—%0 akl,t akl,z t—w Cl,t t—o cz,t

and (17), and jj [[aj“ (1—a) - 5rw _ o zl[ @ ja(l— a) - 5] E(limé“]l -

1= ||\ my ok,, ok,, my oy

a . -1 . a
= E{(aj (1—0) ™" - 5}(1@%} - 1} <0. Because [imt = 8_{[(1) (1-a)"“-o —M}
my e, o, my 2

o . -1
as shown in the proof of Lemma 5, then Hij (l—a)l“—é}(lim cl»fJ —1=

mvy {— 0 cl,t

{[’;{VJ e 5} _1. Thus, if (i)a@ —a)" -0 —{(i)a(l —a) " - 5} PLRLC

(aja (1 ~ a)_a s 01 + 02 my my 2
my 2

>0 cl ;

a . -1
then (< KLJ (1-a)™- 5}[1@ &] ~1 and thus £<0. n
my
Proposition 2 indicates the permanent current account deficits in less impatient country
1. The condition (i) (l—a)_“ —d—¢ (ij (1—a)1'“—5 <M is generally satisfied
my my 2

for reasonable parameter values.
On the other hand, the opposite is true for the trade balance.

Corollary: If (aj [ (aj (1-a) 5| <O, fim| ¢, | Das [zas|>0.
my mv 2 add Ok, , 0

That is, the trade surpluses of country 1 continue indefinitely and vice versa.

—x0

Proof: The balance on goods and services in country 1 is lim{ T{_{@Z,: B 5} J.ttsds}.
0

2.t
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e,

’_(alé_éjjof“ds AN i~ &Y'
Here, |im ! ={| =2 -5 [lim~>——lim— |= (j (1) =5 |5 lim™ | -=

a . -1
:_Eﬂ(ij (1_0[)““_5}{11111&} _1}. As shown in the proof of Proposition 2, if

my t—m Cl,t
i ‘ 0,+0 “ .\
(a} (I—o)*=d-¢ (aj (1—a) =0 <9*% | then (i} (1-a) ™ -o imSe | Z1s0
i my 2 my ==
and =<0, and thus 1im{fr _(2-;;2,[ _5thfsds} >( because lim k,, > 0. m
t—o© 0 PRI R
2.t

Corollary 2 indicates the permanent trade surpluses in less impatient country 1. That is,
goods and services are transferred from country 1 to country 2 in each period
indefinitely in exchange for the return to the accumulated current account deficits in
country 1.

Nevertheless, the trade balance of country 1 is not surplus from the beginning.

Before Corollary 1 is satisfied, negative j(j t,ds should be piled up. In the early periods

with the small amount of j tzsds, the balance on goods and services in country 1
0

7, - {% - 5J J' Ot r,ds continues to be negative. That is, country 1 experiences continuous
2.t

trade deficits for the time being, and after negative I Ot‘L'SdS piles up sufficiently, the

trade balance of country 1 changes to be surpluses.

5. DISCUSSION

5.1 The comparison of strategies
The summary of the three strategies for more impatient country 2 is as follows.

1) The optimality conditions
- The strategy of free trade without wielding market power
Not satisfied
- The strategy of trade protection
Satisfied
- The strategy of free trade with wielding market power
Satisfied

2) Outputs
- The strategy of free trade without wielding market power
Yor =i
- The strategy of trade protection
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YVor < Yis
- The strategy of free trade with wielding market power
Yor = Vi

3) The long-run growth rate of output
- The strategy of free trade without wielding market power

lim22 = lim 2t = ¢ (ij (1-a) " -d-6,
{—00 yZ,t t—>0 le my

- The strategy of trade protection

B[ -ap-o-a <2 {2 a5
Vs, my Vi mvy

- The strategy of free trade with wielding market power

lim 24 = im S =g'{(ij (1—a)” —5——61 +02}

t—00 c2,t t—o0 cl,t mvy 2

4) The balance on current account
- The strategy of free trade without wielding market power
Deficits
- The strategy of trade protection
No trade
- The strategy of free trade with wielding market power
Surpluses

5) The ownership of capitals
- The strategy of free trade without wielding market power
No
- The strategy of trade protection
All
- The strategy of free trade with wielding market power
All

5.2 The best strategy
5.2.1 The best strategy for country 2 that is large enough and can

wield market power.

If country 2 is large enough and can wield market power, country 2 can choose
the strategy that satisfies all its optimality conditions, i.e., the strategy of free trade with
wielding market power. In this sense, the strategy of free trade with wielding market
power is preferable for country 2. Nevertheless, although the optimality conditions are
not satisfied, the strategy of free trade without wielding market power shows the highest
long-run growth rate and thus the highest long-run level of output and consumption.
From this point of view, country 2 may choose the strategy of free trade without
wielding market power. However, this choice indicates that households in country 2 do
not care about optimality, i.e., they are irrational. If households are rational, they will
give priority to its satisfying optimality conditions even though the growth rate is low to
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some extent. Even if choosing the strategy of free trade with wielding market power, the
growth rates of country 1 and 2 are equal, which implies that country 2 will not be so
uncomfortable for choosing this strategy. As a whole, if country 2 is large enough and if
the households in country 2 behave rationally, the best strategy will be the strategy of
free trade with wielding market power.

This conclusion provides insights into the recent trade behavior of China whose
economy is clearly large enough to wield market power. The large bilateral current
account deficit of the U.S. with China has been persisting and is a big political issue
between the U.S. and China. The reason why the large bilateral current account deficit
of the U.S. with China has been persisting has been debated actively and many
economists argue that the problem is China's currency manipulation. Probably China’s
currency manipulation has truly distorted markets significantly and may explain a large
part of the deficit of the .U.S. with China, but some other ingredients may also have
influence to some extent. The model in the paper indicates that if the rate of time
preference in China is higher compared with the U.S. and if China is wielding market
power, the balance on current account in China shows surpluses permanently as a result
of rational behavior in both countries.

5.2.2 The best strategy for country 2 that is not large enough and can

not wield market power.

If country 2 is not large enough and cannot wield market power, country 2 has
only two options: the strategy of trade protection and the strategy of free trade without
wielding market power. The former strategy satisfies all its optimality conditions, but
the latter strategy provides the much higher growth rate. If households are rational, they
will give priority to the former strategy. Nevertheless, protecting trade results in the
permanently lower growth rate and thus far lower consumption level compared with
country 1. The gap of outputs between both countries widens exponentially forever.

One way to evaluate which is the best strategy is to simply compare the
expected utility when choosing each of the strategies. Nevertheless, unless country 2 has
the very high rate of time preference, it is not easy to say which strategy provides the
higher expected utility. As a whole, this problem — which strategy is the best — may
not be solved purely from the economic point of view. It may be solved from the
political point of view, e.g., the national economic security or the pride of the nation
that may be hurt by “economical occupation” by foreigners, although it is a very hard
choice.

Nevertheless, there is a chance to evade the hard choice. If many small
countries with similar preferences cooperate with each other and integrate their
economies, they can wield a combined market power. If their market power is strong
enough like a large country, they can choose the strategy of free trade with wielding
market power. As a result, they can satisfy all their optimality conditions. Therefore,
integrating economies by regional Free Trade Agreements among small countries may
be a way to obtain their optimal situation.

6. CONCLUDING REMARKS

This paper studies the impact of trade liberalization in a country with the
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relatively higher rate of time preference in the framework of endogenous growth. Based
on a two-country endogenous growth model, the strategy for a relatively more impatient
country to deal with trade liberalization is examined. The results are summed up as
follows: (1) when a relatively more impatient country is large enough and can wield
market power, its best strategy is the strategy of free trade with wielding market power
because only by this strategy, all the optimality conditions can be satisfied, (2) when a
relatively more impatient country is not large enough and can not wield market power,
it is very difficult to say which strategy is the best. Nevertheless, if many small
countries with similar preferences cooperate with each other and integrate their
economies, they can choose the strategy of free trade with wielding market power like a
large country.

The strategy of free trade with wielding market power provides insights into
the recent trade behavior of China whose economy is large enough to wield market
power. The large bilateral current account deficit of the U.S. with China has been
persisting. The model in this paper predicts that the current account deficit of the U.S.
with China will be observed if the rate of time preference in China is relatively higher
than that in the U.S. and if China is wielding market power. The trade imbalance may
be mainly caused by China’s currency manipulation as many economists argue, but,
considering the importance of this issue, the mechanism of trade imbalances shown in
this paper should also be studied.
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