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L. INTRODUCTION

The trade liberalization in developing countries has been actively studied in the last
decade. A belief that trade liberalization promotes growth has been widely held by economists
because conventional models predict that openness raises the steady state level of income, and
many empirical studies support this conjecture 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) and Dollar and Kraay (2004), that the weight of evidence is quite clearly in the direction
that openness enhances growth. Hence, on the whole the conjecture that trade liberalization
promotes growth seems true. 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 as 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. The paper studies these
complex processes of growth initiated by trade liberalization in developing countries by
examining economic performances of developing countries with and without trade
liberalization.

Among many possible disturbing factors, the paper directs its attention to heterogeneity in
time preference rate, i.e. a phenomenon that poor countries have the higher rate of time
preference, and examines the relation between the higher rate of time preference and strategies
for trade liberalization in developing countries on the basis of the framework of endogenous
growth. It has been typically 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 reason why the paper focus on the higher rate of time preference in developing
countries is that heterogeneity in time preference rates across countries makes international
transactions very complex and it will play a very important role when trade liberalization
policies are executed in developing countries. Becker (1980) argues that the heterogeneous rate
of time preference results in a misery consequence for people with higher rate of time
preference such that the whole capital is owned by the most patient household, and thus if the
market of a country with the higher rate of time preference is fully opened, it is conjectured that
the county loses ownership of the whole capital.

The paper commences its analysis starting from the fact that people in poor countries have
the higher rate of time preference, and thus it is not examined in the paper 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. In addition,
in the model in the paper, the factors that generate the large difference of per capita income
across countries are put together and described by a single parameter like Parente and Prescott
(2000). When examining economic performances of developing countries, the large difference
of per capita income across countries can not be ignored and without considering it the effects
of trade liberalization on economic performances in developing countries will not be properly

evaluated. Prescott (1998) argues that the neoclassical growth model accounts for differences

' 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, and some argue that they have the higher rates of time
preference because they are poor.

% The notion that the poor has the higher rate of time preference is implicitly argued in the broader literature of

sustainable development. See e.g. World Bank (1992).



across countries only if total factor productivity differs across countries, and that there are
barriers to adopting technologies in developing countries. Another view on this issue is that
there is a mechanism that makes some developing countries fall into “poverty traps.” Galor
(1996) and Deardorff (2001) show that a neoclassical growth model provides an explanation for
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a “poverty trap,” “club convergence,” or “twin peaks” in terms of specialization and
international trade because the model with diverse initial endowments across countries results in
multiple steady states. To abstract these factors, it is assumed in the paper that the combined
effects of these factors can be expressed by a single parameter. This parameter is basically same
as “the efficiency component of TFP” in Parente and Prescott (2000). Using this parameter, an
endogenous growth model is constructed to extract the effects of higher time preference rate in a
developing country when the market is opened.

Based on the endogenous growth model, strategies for a developing country with the
higher rate of time preference to deal with trade liberalization are examined. One strategy is the
protection of trade that has been taken in many countries, and another strategy is the free trade.
In addition, the paper examines a third strategy: the strategy of free trade with wielding market
power. This strategy is based on the arguments in Sorger (2002) and Ghiglino (2002) to solve
the problem raised by Becker (1980). They argue that if a country wields her market power, the
results in Becker (1980) does not hold anymore.

The results are previewed as follows. (i) When a developing country is large enough and
can wield market power, the best strategy for the developing country is generally the strategy of
free trade with wielding market power, because only this strategy can achieve all the optimality
conditions and does not distort markets at the same time. This strategy may provide insights into
the recent trade behavior of China whose economy may be large enough to wield market power.
The large bilateral current 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

generally if the rate of time preference in China is relatively higher than that in the U.S. and if



China is wielding market power. (ii) When a developing country is not large enough and can not
wield market power, it is very difficult to say which strategy is the best because it is impossible
for the developing country to wield market power. Nevertheless, the strategy for the developing
country may be judged not only from the economic but the political point of view, because the
point is whether the situation that the whole capital is owned by foreigners is politically
acceptable. (iii) There is a third way if small developing countries with similar preferences can
cooperate and integrate their economies. The integrated economy may be large enough to wield
combined market power.

There may be one criticism to the analysis in the paper that if the higher rate of time
preference is a result of being poor, the heterogeneity in time preference rate will disappear
eventually when economies of developing countries grows rapidly owing to opening markets
and thus examining the link between trade liberalization and heterogeneous impatience across
countries is meaningless. It might be really meaningless if the large difference between
developing and developed countries is solely caused by trade protection. However, even if
markets are opened fully, the large difference between them will remain owing to barriers to
technology or a mechanism of “poverty trap,” and thus even if markets are perfectly opened the
heterogeneity in time preference rate remains almost as same as before opening markets because
the remaining large difference of per capita income makes the heterogeneity of time preference
rate remain. Hence examining the link between trade liberalization and heterogeneous
impatience across countries does not seem meaningless.

The paper is organized as follows. In section II, a two-country endogenous growth model
in which international transactions and heterogeneous time preference rates are incorporated is
built, and the basic nature of the model is examined. In section III, three strategies for a
developing country with the higher rate of time preference, i.e. 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 IV, the three strategies are compared with



regard to optimality, market distortion, 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 V.

II. THE MODEL

1. The basic model

In most endogenous growth models, the rate of time preference is one of the important
parameters that determine steady state growth rates. In this sense, many types of endogenous
growth models in which international transactions are incorporated may be used for the sake of
the analysis in the paper and may lead to the same conclusions. From among various
endogenous growth models, however, the paper chooses a model that is examined in Harashima
(2004), because this model has the advantage of being free from both scale effects and the
influence of population growth.” This advantage seems very important when examining
economies of both developing and developed countries simultaneously because these countries
have very different demographic features.

The production function is assumed to be ¥, =F (A,,K L ), where Y; (= 0) is outputs, K,

(= 0) is capital inputs, L, (> 0) is labor inputs, and 4, (> 0) is knowledge/technology/idea inputs

in period ¢. The model is based on the following assumptions.

Assumptions:

(A1) The accumulation of capital and knowledge/technology/idea is K, =Y, —C, —vd, 0K,

where v(> 0) is a constant and a unit of K, and 1 of a unit of 4, are produced using the same
v

3 See e.g. Jones (1995), Aghion and Howitt (1998), and Peretto and Smulders (2002).



amounts of inputs, and ¢ is the rate of depreciation.*

p
(A2) Every firm is identical and has the same size, and for any period, m = M _ constant

t

where M, is the number of firms and p(>1) is a constant.

8K: 1 6% and thus %:L%

(A3) :
oK, M, o(v4,) ok, mv 04,

t

Assumption (A1) is standard one in the literature of endogenous growth. Assumption (A2)
simply assumes that the number of population and the number of firms in an economy are
positively related, which seems intuitively natural. In assumption (A3), the paper assumes that
returns on investing in K; and investing in 4, for a firm are kept equal. In addition, it is also
assumed in (A3) that a firm that invents a new technology can not obtain all the returns on
investing in 4,. This means that investing in 4, increases Y, but returns of an individual firm that

1 oy 1 oy

t

M oA mL, o(va,)

t

The

invests in A4, is only a fraction of the increase of Y, such that

reason why only a fraction of the increase in Y, the returns of an individual firm is, is
uncompensated knowledge spillovers to other firms.

More specifically, the production function is assumed to have the following functional

form: Y, = F(4,K,L )= A"f(K,L,), where a(0<a<1) is a constant. Let ¥, =%, k, = %,
t t
C L .
¢, = ft and pn, = ft and assume that f (K,, L,) is homogenous of degree one. Thereby
t

t

y,=A'f(k), and £ =y —c, _VL_At_"tkt — 0k, . By assumptions (A2) and (A3),

t

4 Hence, like Jones’ (1995) non-scale model, 4,, as well as K,, is produced less as 4, and L, increase if the usual

production function of homogeneous of degree one is assumed.



A = M because e _ 0 @iAf‘lf(kt)zAt“f'(kt). Since 4 = af,’ then

" omvf'(k,) mvod, ok, my myf
4 rlia "
yt:At“f:{aj f and At:lkt 1—ff2 )
my f/(l my f’

2. The model in open economies
For simplicity, it is assumed that there are only two countries, i.e., country 1 and country
2 and the parameters as well as population in the two countries are identical except the rate of

time preference. For simplicity the growth rate of population is assumed to be zero, i.e., n, =0.
Let the rate of time preference in the country 1 be ¢, and that in the country 2 be 6, where
0, <0,. Goods and services and capital are freely traded but labor is immobilized in each
country. The production function in the country 1is y, = 4" f(k, ), and that in the country 2 is
y,, =A% f(k,) where y; is outputs, k; is capital inputs and 4, is knowledge/technology/idea
inputs (i :1,2) in each country. In the paper, only the case of Harrod neutral technological
progress such that y, = A7 k) and thus Y, =K ™ (AH L )a (i = 1,2) is examined.’

Because it is presumed that the country 1 is a developed country and the country 2 is a

developing country, the production of technologies is assumed to be different between two

countries as follows;

Assumptions:
(A4) Only the country 1 produces new knowledge/technology/idea inputs, i.e. Az, =0, and the

country 2 makes use of knowledge spillovers from the country 1.

(A5) The level of technology in the country 2 is always lower by q(O <g< 1) than that in the

5 As is well known, only Harrod neutral technological progress matches the stylized facts presented by Kaldor

(1961).



country 1, i.e. 4, =gqA,, owing to some kinds of obstacles that prevent adopting higher

technologies. The parameter ¢ is assumed to be constant.

The parameter g represents the combined effects of factors that generate the large difference of
per capita income across countries. Various factors have been argued over driving forces that
generate the large difference. Prescott (1998) argues that the neoclassical growth model
accounts for differences across countries only if total factor productivity differs across countries,
and that there are barriers to adopting technologies in developing countries. Many economists
support this view basically and argue that for some reasons e.g. bad social infrastructure, bad
institutions, or resistances to new technologies, the total factor productivity in developing
countries is lower than that in developed countries. For example, Hall and Jones (1999)
conclude that “social infrastructure,” that is an indicator of government anti-diversion policies,
explains much of the differences across countries in output per worker. Another important view
on this issue is that there is a mechanism that makes some developing countries fall into
“poverty traps.” Quah (1996) argues that there are “twin peaks” in the empirical distribution of
national per capita incomes. Galor (1996) and Deardorff (2001) show that a neoclassical growth

2 ¢

model provides an explanation for a “poverty trap,” “club convergence,” or “twin peaks” in
terms of specialization and international trade because the model with diverse initial
endowments across countries results in multiple steady states.

The parameter g represents the combined effects of these factors and is basically same as
“the efficiency component of TFP” in Parente and Prescott (2000). However, the paper does not
ask questions what truly ¢ is and why ¢ is not unity, but simply assumes that ¢ is less than one,
constant and thus independent of the rate of time preference. That is, while Parente and Prescott
(2000) examines the characteristics of the efficiency component of TFP assuming a

homogeneous rate of time preference, the paper examines instead the characteristics of

heterogeneous rates of time preference assuming the constant efficiency component of TFP.



Since both countries are free open economies, returns on investments in both countries are

kept equal through international arbitration such that Pu = LM = (028 . An increase
Ok, mv 04, Ok,,

in A4, enhances outputs in both countries because of knowledge spillovers and thus returns on

investing in Ay, is described as LM Because the equation M :% is always
my 04, Ok, Ok,

held through international arbitration and because A,, = ¢4,,, the following equations are held:

gk, = k,, and v = Vo - Thereby, A4, = O—FLW'
mvf (klz)

Here, the balance of payments is introduced in the model. The balance on current account

in the country 1 is 7, and the balance on current account in the country 2 is —z,. For the time
being, it is assumed that each country can not control the sequence of ¢, and thus z, is treated

as an exogenous variable in each country. Later in the paper, the model is modified to ones with

alternative mechanisms of determination of the sequence of <.

The optimization problem in the country 1 is;
Max E, j: u(c, Jexp(—6,t)dt ,

subject to

: 0 r A4
) k, =y, J{a};’ —5JIOTSdS—T, -, —%—5/{1,,

2t t

and the optimization problem in the country 2 is;
Max on.:u(cm Yexp(—6,¢)dt »

subject to

: o, ,
) ky, =y, —[a)]:t —5}[0 t,ds+1,—c,, —0k,,

where u; (i =1,2)is the utility function in each country, L, is the population, and 4, is the

10



increase of 4, by investments in R&D. The accumulated current account balance J. "z ds
0 s
mirrors international capital flows owing to current account imbalances, i.e. a country with

current account surpluses invest them in the other country. Since 63/1’(: g{hj are returns on
2t

1t

investments, %_5 I trvds and %_5 jt;ds represent international income receipts
ok 0’ ok 0

1t 2t

on assets or income payments on assets. Hence, T, _(213:21 —5]jtrsds is the balance on goods
0
2t

and services in the country 1, and (aylt — 5} I ITYdS -1, is the balance on goods and services in

o s
1t

the country 2. Equations (1) and (2) implicitly assume that at # = 0 each country does not have

any foreign asset.

Because the production function is Harrod neutral such that y, = 4%, and thus

Y, =K, "(4,L,), and because 4 :M and f =k, ", then 4 :M k
myf*(k,) m(1-a)

1t

I - % and D = (1 + q)" (aj (1 _a)l"’ . Since D = Dy , the accumulation of
Vi l-a Ok, my Ok, Ok,

capital in the country 1 proceeds by

; ayt ! VAt
k, =y, J{@kz —5jj.orsds—r, ¢, - Ll — 0k,

2t t

% rlia . . ”
=(1+qy| L AN [Ty I rvds—rt—clt—(l—‘_q)akh -4/ —6k, . Hence,
mv) [\ ok, o mlL, Vs

(1+ q)”{“ja / H: + {(1 + q)“[“)a (1-a)™ —51 [ z,ds—7,~c, - ok,

. mv) f' my
klf = "
1+(1+q)a[l_ff j
mLt f/2
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The optimization problem in the country 1 therefore can be rewritten as
Max E j: u(c, Jexp(=6,t)dt ,

subject to

o {(Hq)“ (T - _a}kh {(uq)«(njvj“(l_a)m —5} [ods—, _qt}

Let Hamiltonian H; be

H, =u(c, Jexpl~01)
mL(l—a) S oa) Y La) . l
+4, mg(l—a)+(1+q)a{{(l+q) (mv) (1-a) —5:|k1t+|:(l+q) (mv) (1-a) —5}.[0243—@—01,}

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

dule,) o [mL(1-a)+(1+q)d]
3) 2c, exp( Hlt)_ mL,(l—a) Ay s

: OH
(4) i“ == ! ’
Ok,

() k, = o 1”?; ()1;(?1 P {(Hq)“ ( % ja(l_a)—a _5}1% w{(ljuq)“( % ja(l—a)““‘ —5}.[(: rds—t, —clt}»

(6) limi,k, =0.

Since 4, =g¢4, and thus since gk, =k, and gy, =y, , the accumulation of capital

proceeds in the country 2 by

ky, = v, —[ay” —5Jjgrsds+r, —c,, —0k,,

{(Hq)a(njvj“(l_aw_5}%{(nq)“[n‘;)“(l—aw—a}jgadmt—czt-

12



Hence, similarly, the optimization problem in the country 2 can be rewritten as
Max on.:u(cm Yexp(—6,¢)dt »

subject to

i {(nqr [n‘jvj (1=a) —5}19[ {(Hq)“ [n‘jvj (1—a) _5} [‘nds+,—c,.

Let Hamiltonian H, be

H, =ule, Jex-00)+ 2, {{(l oy (2] o) —5}/@1 {(lw)a (£ -0 —5} [‘ads+ -CQ,}

my

where 4,, is a costate variable, and thus the optimality conditions for the country 2 are

) d u(th ) eXp(— 021‘) =4y
0c,,

: OH
(8) 121 = Z s
Ok,,

©) £, = {(l +qf [aj (1—a)" _5}% -{(1 +q) [aj (1-a) —5} [(rds+r,—cys

my my

(10) limZ,k, =0.
—x

3. The basic nature of the model

Before examining the strategy for trade liberalization in the model, the basic nature of the
model is examined. To begin with, the transversality conditions are examined. Since the
problem of scale effects in endogenous growth models is not a focal point in the paper, it is

mL,(1-a)
mLt(l—a)+(1+q)a

assumed for simplicity that L, is sufficiently large and thus =1 hereafter.

Lemma 1: The transversality conditions (6) lim 4k, =0 and (10) limA,k, =0 are not

13



satisfied if and only if

- (aft B J_[(Hq)a(aj“(l_a)m_ 5} A(fys) Jieas| -

o=\ Ok, K, my ok, k,, k,,

. (T,_ or, J{(Hq)a(aj“(l_a)m_é} I;fsds_a(ﬂ“d‘v) Gl

e\ ky Ok, ks, Ok, Ky

Proof: See Appendix 1.

By lemma 1, an important nature of the model is shown in the following lemma.

Lemma 2: If and only if 1imcizlim@:ﬁm@:hmﬂ= constant, all the optimality
t—0 o, t—0 Cy, t—0 klt t—0 k2t

conditions are satisfied.

Proof: See Appendix 2.
III. THREE STRATEGIES

1. The strategy of free trade

The strategy of trade liberalization for a developing country is examined in the following
sections based on the model built above. To begin with, the strategy of free trade is examined.
Taking lemma 2 into consideration, it is highly likely that rational households in both country 1

and country 2 behave so as to achieve a steady state growth path such that

G kK ,
lim =~ = lim =2~ = lim - = ]im —2~ = constant. However, we must consider, beforehand, how the
=@ ¢, ow =0 klt t—0 k2t

14



sequence of ¢, is determined. In the well-known paper of Becker (1980), it is proved that if

households are purely price takers, the most patient household owns all wealth in the
conventional Ramsey models if households have heterogeneous rates of time preference.
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
where all agents have the same constant rate of time preference. Their results hold basically in

this model, which is shown in the following proposition.

Proposition 1: If each country sets ¢, without regarding the other countries optimality, then if

and only if Su b zlim@ , all the optimality conditions for the representative households in

t
C2t Tt e th

the country 2 can be satisfied.
Proof: See Appendix 3.

At first glance, proposition 1 appears to provide a possibility that the country 2 can escape

the misery situation predicted in Becker (1980) if condition izizlim& is satisfied.

G T 7k,

However, it is extremely difficult that the condition S _ 5 s satisfied because < and X
G T Cy 2

are exogenously and independently given as shown in the proof, i.e,
(1+q)a[“) (1-a)" -0,

T my and % _ (1+ q)“ (aj (1 _a)l‘“ —¢. Only in extremely lucky
¢, & T, my

cases with the combination of exogenous parameters that satisfies the knife-edge condition

15



(1+q)“[“j (1—a)“[1-e(1—a)]~(1—£)6—0, =0, the condition < =% is satisfied, which will
my C,

¢ G
be exceedingly rare. As a result, proposition 1 indicates that virtually all the optimality
conditions for a representative household in the country 2 can not be satisfied simultaneously.
This result corresponds to the well-known result of Ramsey models with exogenous
technologies and heterogeneous households shown in Becker (1980).° In addition, the

following corollary shows that the whole capital in the country 2 will be virtually owned by

foreigners in the long-run, which is same as the main conclusion in Becker (1980).

Corollary 1: If each country sets r, without regarding the other countries optimality, then if

(1 T q)“ (aj (1 —a)_“ [1 _8(1 —a)]— (1 _ 8)5 -6, <0, the country 2 can not own capital in the long
my

run.
Proof: See Appendix 4.

Because the degree of relative risk aversion ¢ is generally considered to be much larger than

unity, the condition (1 + q)“ (aj (1 _ a)_“ [1 _ 3(1 _ a)] - (1 — 3)5 —0, <0 may be satisfied usually.’
my

Hence people in a country with the higher rate of time preference virtually can not own capital

in the long run.® As a result, the consequences of this strategy suggest the necessity of the

% 1t is easily shown by modifying the proof of proposition 1 that if there is no heterogeneity in time preference rate

and thus if &, =0, , the optimal growth path requires that the both countries hold 7, =0, i.e. the balance on current

account should be balanced at any time.
" As Lucas (1987) argues, the degree of relative risk aversion in the U.S. may be much higher than 1 but less than 20.

8 1t should be noted that even though the households in the country 2 possess no capital, the capital stock in the
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second best strategy other than the strategy of free trade.
Before going to other strategies, the growth rate and the balance on current account when
this strategy is taken are examined. Because the growth rates in both country 1 and 2 are

determined by the technology progress generated by investments in 4, in the country I, i.e.

A, and because the steady state growth rate in country 1 is lim&=limﬁ=lim&=limi,

t t t
4, e, ok, Ry, 2 A4,

TR Ee (AR
then the growth rate in the country 2 is lim 22t = [im 21 = ny 2 As

t—o0 yZ[ t—o0 yll &

for the balance on current account, by (Step 2) in the proof of proposition 1, 7, >0 if the

country 2 takes this strategy, i.e. trade deficits in the country 2.

2. The strategy of trade protection

Because the strategy of free trade is not optimal for the country 2, the country 2 may take
some measures to avoid the unacceptable situation that emerges as a consequence of this
strategy. A natural choice may be the protection of trade. To examine the strategy of trade
protection, the model needs to be modified to allow the situation in case of trade protection and

thus the following assumptions are added.

Assumptions: If the country 2 takes the strategy of trade protection,

(A6) the balance on current account 7, and the inflow of capital are kept zero at any time by

country 2 is still kept to be k,, = gk,, and thus y, =gqy,, . Point is that all the capital in the country 2 is owned
by foreigners.
Sy

° The growth rate is obtained by the relation lim& =]im— and equations (19) and (20) in Appendix. See
—%0 Clt 1—>0 CZI

Harashima (2004, 2005) for more detailed proofs.
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the measures to protect trade in the country 2,

(A7) the returns on investing in A4, in the country 1 are described as — =1t |

(A8) the country 2 can utilize fully technology spillovers from the country 1 without

compensation.

The assumption (A6) symbolizes the measures of trade protection because, if the trade is not
protected, the country 2 suffers permanent trade deficits that are shown in proposition 1, and in
this sense, the measures to protect trade will be ones that make trade deficits decrease
significantly. The assumptions (A7) and (A8) are based on the conjecture that if the trade is
protected, firms in the country 1 can not fully obtain the returns on investing in R&D from the
country 2, because, in countries that protect trade, the protection of patent may be also
insufficient.'” Under these assumptions, both countries grow as if they are economically
independent, i.e. the country 1 grows endogenously and the country 2 grows by exogenously
given technology shocks that are knowledge spillovers from the country 1. As a result, the
returns on investments are not necessarily identical in both countries.

The optimization problem in the country 1 therefore can be rewritten as

Max E, j: u(c,, Jexp(—6,t)dt ,

subject to
. o * -
klz = (] (l_a) -0 klz Gyt
my

Let Hamiltonian H; be

10 These assumptions may appear extreme, but they seem to abstract the situation of trade protection sufficiently and
clarify well the difference between the strategies of free trade and trade protection. Even if more complicated

assumptions are introduced, it will not change essential results in the paper but only makes analyses less tractable.
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H, = ule, )expl—04) + ”1{("1) (1—a)* _5}% _c”}

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

an 9 Z(C“)exp(— 0.)=1, -

Cut

: oH
(12) j, =-20,
' ok,

(13) f, = H“j (1-a)™ —5}1% —c,s
my

(14) lim,k, =0.

For the country 2, it is not necessary to hold %:% any more owing to the
Ok, Ok,

protection of trade. Because activities of technology progress are carried out only in the country
1, the optimality problem in the country 2 is same as the Ramsey model with exogenous

technology progress. Since A, = g4,,, then the accumulation of capital proceeds in the country
2 by ky =y, —cy —0ky, = (quty ki“—c, —0k, where the technology 4, is an exogenous
variable. The optimization problem in the country 2 therefore can be rewritten as

Max E, I: u(c,, Jexp(—6,¢)dt

subject to

th = (qut)a k;t_a —Cy _5](2t .

Let Hamiltonian H, be
Hz = u(czt)exd— ezt)"'jzt [(qut)a két_a —Cy _5k2t]

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

(15) ag(%’)exp(—ﬁzt):lh,

C2t
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: oH
(16) i, =-222,
? ok

2t

(17) k2t =(qut)1 kzl;a —Cy _51(2’
(18) lim Ak, =0.

Because the technology 4, is an exogenous variable in this optimality problem for the

country 2, W =0, +¢ at steady state by the optimality conditions (15), (16) and (17). The

2t

technology progress in the country 1 is assumed to be non-stochastic and thus smooth, and

D _g

2t

therefore the equation ,+6 holds at any time in the country 2. By this equation, an

important feature regarding the ratio of output in the country 2 to that in the country 1 is shown

in the following proposition.

Proposition 2: When the country 2 takes the strategy of trade protection, if

0, > (a\J(l—a)l_a —d,then y, <gqy,.
my

Proof: See Appendix 5.

This result has two important implications. One is that there is a possibility of y, > gy,

if 0, <(a)(1_a)l‘“ ¢, i.e if 0, is not so high. Thereby, in this case, the output in the
my

country 2 may grow faster initially if the trade is newly protected than that before the trade is

protected. The other is that if 6, is higher than a critical point (aj(l—a)l"“ -6, the ratio of
my

output in the country 2 is lower than that in the country 1. Here, the coefficient of negative
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1-a

o a( l-a
— l—a)
impact of trade protection /7 is defined as j7— (mvj
0,+6

. If I1=0 the output is

completely reduced by the protection of trade, and if /7 =1 the output is not reduced by the

protection of trade. It is self-evident that dj <0 and lim [7=0.
0, >0
R 3

Next, the growth rate in this modified model is examined. Because the growth rates in

both country 1 and 2 are determined by the technology progress generated by investments in

4, in the country 1, i.e. A and because the steady state growth rate in country 1 is
1t

S L = A , then the growth rate in this modified model is
a koo oo 4,

o [“j (1—a)"-5-86,
Yo _ D _\mv 1

th ylt €

3. The strategy of free trade with wielding market power

The strategy of free trade does not achieve optimality but the strategy of trade protection
distorts markets. Is there a third way for a developing country? 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 associating each

household’s type to a country with a national central planner or a representative household.

" The growth rate is obtained by setting 7, =0 in equation (19) in Appendix. See Harashima (2004, 2005) for

more detailed proofs.
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Based on the arguments in Sorger (2002) and Ghiglino (2002), in the model of two
non-small countries with heterogeneous households in the paper, it is possible to assume that
each representative household in the two countries play a Nash equilibrium with regard to the

sequence of 7, in the optimization problems described in the previous section. As Sorger

(2002) argues, if a household in a country behave as a member of a large group of households
and know demand functions in markets, the households can wield market power. As a citizen of
a national, a household may behave considering e.g. the sentiment of “Buy American.” This
kind of nationalistic behavior may have been widely observed in many countries, and may be
interpreted as reflecting the behavior of household as a member of a large group of households,
i.e. households belong and are loyal to a national, a representative household associated with
whom is playing a Nash equilibrium.

If a developing country is large enough like e.g. China or India, it may be possible to
wield market power against developed countries.'” In this situation, i.e. if both country 1 and 2
have market powers each other, it will be possible to assume that households in both countries

select a sequence of 7, and set the initial consumptions so as to achieve a growth path that

satisfies all the optimality conditions, because, by lemma 2, if and only if

lim £ = lim—2- = lim— = lim —2- = constant all the optimality conditions in each country are
ow ¢, ow e, t—® klt t—o k2t

satisfied, which is a condition for a Nash equilibrium.
According to the above arguments, a situation that representative households in both
countries have market powers is examined as an alternative strategy for the country 2. It is

assumed that for the initial capital stocks k,,=#k,, and knowledge/technology/idea Ay,

2 Ifa developing country is not large enough, even combined households in the country are viewed as an atomic
household and merely a price taker by developed countries, and thus the developed countries will not consider the

optimality of households in the developing country.
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households in both countries select a sequence of 7, and set the initial consumptions so as to

achieve a growth path that satisfies all the optimality conditions, i.e. a growth path of

lim 9 = lim 2 = lim@: 1im@= constant, while firms in both countries adjust &, so as to

t—o0 o, t—o0 Cy, t—o0 klt t—00 k2t

achieve%=iw=%. In this case, it is easily proved by lemma 2 that

ok, mv 04, ok,,
d_[o 7.ds . . .
lim e = lim—2 —1im % —1im < = lim 5~ lim % — lim P = lim 2 — fim e = a positive

t
o 2 = J. ngS = Clt o sz e klt e kzz ines ylt o )’21 o Alt
0

constant."

What should be uncovered firstly is in which country the balance on current account
shows deficits. The following proposition uncovers that, contrary to the strategy of free trade
without wielding market power, in many cases the balance on current account in the country 2
shows surpluses and in reverse that in the country 1 shows deficits if the strategy of free trade

with wielding market power is taken.

Proposition 3: Suppose that representative households in both countries have market powers. If

# > [1 —&(1- oc)](l +q) (a] (1-a)“—(1-¢)6 , the balance on current account in the
mv

country 1 shows deficits permanently such that limi = a negative constant , and that in the
11— ylt

country 2 shows surpluses permanently such that — lim—t =4 positive constant -
t—00
Yy 2t

Proof: See Appendix 6.

13 See Harashima (2004, 2005) for more detailed explanations.
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Because the degree of relative risk aversion ¢ is generally considered to be much larger than

unity, the condition b ;62 > [1 — g(l - a)](l + q)“ (aj (1 - a)_“ - (1 - 8)6 may be satisfied
mv

usually.'* If it is satisfied, the capital in the country 2 is owned by people in the country 2
permanently because the balance on current account in country 2 shows surpluses permanently.

Since both 1jmL and limi are constant, the ratio of the balance on current account

1> ylt t—w th
stabilizes in the long-run, i.e. the balance on current account does not explode. Nevertheless, to

conclude more strictly that the balance on current account does not explode, it is necessary to

t
z,ds|

show that a supplementary condition limoi
—0

<1 is satisfied. The following corollary shows

t
z,ds
in what case the condition ]jm! =~

—0

<1 1is satisfied.

Corollary 2: It (g, —0,)c <[1+1j (1+q)a(“j (1) [-1-ae] (1) -2 hen
q my
Itrsds
Iim———<1.
ook

1t

Proof: See Appendix 7.

Finally, like the other strategies, the growth rate when this strategy is taken is examined.

Because the steady state growth rate in the «country 1 and 2 is

4 As Lucas (1987) argues, the degree of relative risk aversion in the U.S. may be much higher than 1 but less than

20.
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dj; 7.ds

1im5 —lim—dl 1im@ = 1imi = 1im@ = 1im@ = 1im& = 1im& = 1imi , then the growth

t—0 T, 10 SdS t—0 c, t—0 C, t—0 klt 1300 th 10 Y t—0 Yy t—0 Al

t

rate when the strategy with wielding market power is taken is

¢ @ a 0,+0
2 ST £ (e )
. . . C . ¢ . ¢ C

1im22 = Hm2e = [im e = [im & = [jm S —

t—0 Vo -0 W, -0 ¢y t—>0 ¢, -0 2 &

IV. DISCUSSION

1. The comparison of strategies

The three strategies for a developing country examined above, i.e. the strategy of free
trade without wielding market power, the strategy of trade protection, and the strategy of free
trade with wielding market power, bring quite different consequences. The following is the

comparison of these consequences (See Table).

(1) The optimality conditions for the country 2
- 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

By proposition 1, if the strategy of free trade without wielding market power is taken,

households in the country 2 can not achieve the optimality conditions.
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(i1) Market distortion
- The strategy of free trade without wielding market power
Not distorted
- The strategy of trade protection
Distorted
- The strategy of free trade with wielding market power

Not distorted
Protecting trade is a typical type of market distortion.

(iii) Outputs
- The strategy of free trade without wielding market power

Yu =

- The strategy of trade protection
Yo =4V,

Yor < @Yy, if 0, >(a\J(l_a)l_a -0
Yy =qy, 1if 0, :(aj(l_a)l_a -9

Var > @y, if 0, <(a](l_a)la -0
my

- The strategy of free trade with wielding market power

th =qylt
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By proposition 2, the ratio of output in the country 2 to that in the country 1 when the strategy

of trade protection is taken is lower than that when the strategies of free trade both with and

without wielding market power are taken, if ¢, < (a](l - a)l’“ -5.
mv

(iv) Long-run growth rates of output

- The strategy of free trade without wielding market power

: . (+a) aT 1-a) “~5-6
lim22: = lim2 = ( q) (mv ( ) 1
>0 th >0 ylt e

- The strategy of trade protection

a ‘ 1-a
. . — | l-a) " -0-6
Yu _ N _ [mVj ( ) 1

Yu  Yu €

- The strategy of free trade with wielding market power

| . (1+q)a[“j (1=a) _(s_%
lim22 =1im 2% = it
Rl VG 2P &

The highest rate of growth is achieved when the strategy of free trade without wielding market

power is taken. If {(1 + q)" [aj (1 —a)lf(’ -5 _M} _{[aj (1 _a)I*“ ) _01} >0, and thus if

my 2 myv

2[(1+q)“_1](0‘) (1_a)1“’ >0,—0,, the growth rate when the strategy of free trade with
my

wielding market power is taken is higher than that when the strategy of trade protection is taken,
and thus the larger the parameter ¢ is, and the lower the rate of time preference in the country 2

is, the higher the probability that the growth rate is higher when the strategy of free trade with
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wielding market power is taken is.

(v) The balance on current account
- The strategy of free trade without wielding market power
Deficits
- The strategy of trade protection
Balanced

- The strategy of free trade with wielding market power

surpuses it 4% [i-s(1- )1+ q)“(njvj“ (=) ~(1-2)s

Batanced it 4% _io(1 -+ q)“(njvj“ (=) ~(1-)s

Deficits it 4% <[1of1-a)fi+q) [“]“(1 o) —(1-e)o

my
There features are shown in proposition 1, assumption (A6) and proposition 3.

2. The best strategy
According to the above comparisons, strategies for a developing country that has the

relatively higher rate of time preference are evaluated.

2.1 The country 2 is large enough and can wield market power.
In this case, the country 2 has all the three options: the free trade without wielding market
power, the protection of trade, and the free trade with wielding market power. Among them,
only the strategy of free trade with wielding market power achieves all the optimality conditions

and does not distort markets at the same time. The strategy of free trade without wielding
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market power can not achieve all the optimality conditions simultaneously and the strategy of
trade protection distorts markets. In this sense, the best strategy for the country 2 will be the
strategy of free trade with wielding market power.

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. From this point of view, if households in the country 2 do not care about the
optimality conditions, they may choose the strategy of free trade without wielding market power.
Nevertheless, this presumption that households in the country 2 do not care about the optimality
conditions means that households in the country 2 do not behave rationally, and thus this
presumption makes no sense if rationality is the most fundamental principle for agents.

On the other hand, the growth rate when the strategy of free trade with wielding market

a

power is taken is the least one if 2[(1+q)“ —1][ j (1—05)1’“ <6,—6,. Hence, in this case, the

my
levels of output and consumption when this strategy is taken are the least in the long run among
the three strategies. In this sense, the country 2 that can wield market power may choose the
strategy of trade protection, even though this strategy makes markets be distorted. The smaller

the parameter ¢ is, and the higher the rate of time preference in the country 2 is, the more easily

the condition 2[(1+ q) _1](0‘) (1—a)™ <6, -6, is satisfied. Hence, if a developing country
my

has very low g and very high 6,, she may tend to choose the strategy of trade protection, even
though she can wield market power.
As a whole, if the country 2 is large enough and does not have so low g nor so high 6,,

and if the households in the country behave rationally, the best strategy is the strategy of free
trade with wielding market power. This strategy may provide insights into the recent trade
behavior of China whose economy may be 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
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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 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 current account imbalances are basically complex phenomena and thus some other
ingredients may also have influence to some extent. The model in the paper shows a possibility
of another element that if the rate of time preference in China is high compared with the U.S.

and if China is wielding market power and satisfies the condition

6, ;‘92 >[i-e(l-a)j1+4) (aj (I-a)”—(1-¢)o, the balance on current account in China
my

shows surpluses permanently as a result of rational behavior in both countries. Although it is
merely a theoretical possibility and may not be so important compared to China's currency

manipulation, this possibility may be worth pursuing considering the importance of this issue.

2.2 The country 2 is not large enough and can not wield market power.

In this case, the country 2 has only two options: one is the strategy of free trade without
wielding market power and the other is the strategy of trade protection, because the country 2
can not wield market power. However, it is impossible for both strategies to achieve all the
optimality conditions and not to distort markets at the same time. In this sense, both strategies
are not satisfactory for households in the country 2.

Even apart from criterions of optimality and market distortion, neither strategy seems to
have a decisive advantage. If the strategy of free trade without wielding market power is
selected, the ratio of output to that in the country 1 and the long-run growth rate is higher than
those when the strategy of trade protection is taken, but in the long-run the whole capital in the
country 2 is owned by foreigners. If the strategy of the trade protection is selected, the whole

capital is owned by people in the country 2 forever, but because the long-run growth rate when
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this strategy is taken is lower than that when the strategy of free trade without wielding market
power is taken, the levels of output and consumption in the country 2 are far lower than those in
the country 1 and than those when the strategy of free trade without wielding market power is
taken in the long-run, and these gaps continues to widen forever.

One way to evaluate the two strategies is to simply compare the expected utilities without
considering whether these consumption streams satisfy optimality conditions. However, it is
very difficult to say which strategy provides the higher expected utility for households in the
country 2, since it is not easy to tract consumption streams analytically. Intuitively, however,

, 1.e. the absolute values of the balance on current account that equals the inflow of capital

7
from the country 1 to the country 2 in each period, may not be so large compared to the output,
and if so, the expected utility when the strategy of free trade without wielding market power is
taken will be higher than that when the strategy of trade protection is taken, because the output
in the near future when the strategy of free trade without wielding market power is taken will be
roughly identical to the consumption and thus the consumption in the near future when the
strategy of free trade without wielding market power is taken will be higher than that when the

strategy of trade protection is taken.

In addition, because d7H<() and lim [7=0, as 6, becomes higher, the negative
0, »>©
5 2

impacts of trade protection becomes larger. In these cases, the damage of trade protection in the
near future will be much larger and thus the expected utility when the strategy of trade
protection is taken may be smaller than that when the strategy of free trade without wielding

market power is taken. Hence the higher the rate of time preference 6, is, the higher the

probability that the expected utility when the strategy of free trade without wielding market

power is taken is higher may be.

On the other hand, by proposition 2, y, > gy, if 6, < (a](l - a)l’“ —¢ and thus there
mv
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is a possibility that if the trade is newly protected the output in the country 2 may be higher and
grow faster initially than that before the trade is protected. In this case, the consumption in the
near future will be also higher than that that is possible if markets remain open. Taking these

effects into consideration, the expected utility may be higher if the trade is newly protected than

that before the trade is not protected if 4, < (aj(l - a)l"“ -J5.
my

As a whole, unless a developing country has the very high rate of time preference, it is not
easy to say which strategy provides the higher expected utility. Nevertheless, the criterion of the
expected utility dose not have overwhelming power because the optimality conditions are not
satisfied if the strategy of free trade without wielding market power is taken. The crucial point
seems rather how the situation that the whole capital is owned by foreigners is evaluated when
the government of the country 2 makes the decision which strategy should be taken. This
problem for the government may not be solved by purely an economical criterion, i.e. the
maximization of expected utilities, but its solution may be judged partially from the political
point of view. Politically a government may not accept the situation that the whole capital is
owned by foreigners because the government may consider “national economic security” or the

pride of the nation that may be hurt by “economical occupation” by foreigners. Anyway, it may

be a hard choice for the country 2.

2.3 The third way
Is there no other way for a developing country with the higher rate of time preference if
she has no market power? A possible alternative way is that small countries with similar
preferences cooperate, integrate their economies and wield a combined market power. If these
countries can successfully integrate their economies, this integrated economy may be large
enough to wield market power, and thus can choose the strategy of free trade with wielding

market power, which is basically better than the other strategies for the developing countries.
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FTA among these countries may be a way to integrate their economies, although many political

problems still need to be overcome.

3. The interaction between q and the strategies

Finally, the interaction between ¢ and the strategies is considered briefly. The model in
the paper concentrates on heterogeneity of time preference rates across countries and abstracts
other factors by introducing a parameter ¢, and implicitly assumes that ¢ and the strategies are
independent each others. However, the value of the parameter ¢ may not be independent of the
choice of strategy and may be changed by strategies. For example, if the strategy of trade
protection is taken, the competition in domestic markets may be somewhat restricted, e.g.
domestic markets are dominated by a few domestic companies, and thus technology inflows
from developed countries may be much more obstructed. As a result, the strategy of trade

protection may have much larger negative impacts on output.

V. CONCLUDING REMARKS

In general the conjecture that trade liberalization promotes growth seems true. However,
the actual processes of growth initiated by trade liberalization do not seem so clear-cut. The
paper studies complex processes of growth through trade liberalization in developing countries.
It has been typically argued that people in poor countries have the higher rate of time preference,
and the paper directs its attention to this fact and examines the relation between the higher rate
of time preference and strategies of trade liberalization for developing countries on the basis of
the framework of endogenous growth.

The paper starts its analysis from the fact that poor countries have the higher rate of time
preference, and thus it is not examined in the paper why the poor has the higher rate of time

preference. In addition, the combined effects of factors that generate the large difference of per
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capita income across countries, e.g. barriers to technology adoption, are put together and
expressed by a single parameter in the model. Based on a two-country endogenous growth
model, strategies for a developing country with higher rate of time preference to deal with trade
liberalization are examined. The results are summed up as follows.

(1) When a developing country is large enough and can wield market power, the best strategy for
the developing country is generally the strategy of free trade with wielding market power
because only this strategy can achieve all the optimality conditions and does not distort markets
at the same time.

(i) When a developing country is not large enough and can not wield market power, it is very
difficult to say which strategy is the best for the developing country because it is impossible for
the developing country to wield market power. Nevertheless, the strategy for the developing
country may be judged not only from the economic but political point of view because a
government in the country must decide whether the situation that the whole capital is owned by
foreigners is politically acceptable.

(ii1) There is a third way if small developing countries with similar preferences can cooperate
and integrate their economies. The integrated economy may be large enough to wield combined
market power. FTA among these countries may be a way to integrate their economies, although
many political problems still need to be overcome.

The strategy of free trade with wielding market power that is generally the best strategy
for a developing country when the developing country is large enough may provide insights into
the recent trade behavior of China whose economy may be large enough to wield market power.
The large bilateral current 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 generally
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. It is merely a theoretical possibility and may not have

important influence compared to China’s currency manipulation. Many empirical researches are
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necessary to conclude that this mechanism has really worked and has had influence to some
extent. However, considering the importance of this issue, this possibility may be worth

pursuing.
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APPENDIX

1. Proof of lemma 1

(Step 1) By the optimality condition (5),

’; _ {(Hq)“(aja(l—a)“ _(sH(Hq)“[“j“(l_a)l“ _a} Jyids ve,

” my my k, k,

On the other hand, by the optimality condition (4),

j”: - [(Hq)“(a]a(l—a)'“ —5}+[(l+q)“(a]a(l—a)l'“ —5}6('[;%%)— o,

y my my Ok, Ok,

Here, lim(j“Jrk”J
o j'lt klt

=—lim {(l+q)“[aja(l—a)“ —5}+{(l+q)“(“ja(1—a)‘“ —5}60‘:@_ o,

1—© my

+lim [(H q)“(’:vja(l—a)_“ _a} +[(1+ q)“(’:vja(l—a)l_“ _5}

y a( trydsj ‘r.d
Thereby, if [im (a’%_%]_{(prq)a(aj (l_a)l—a_5:| J.o : _IOTS s o l_o. then

e 1t 1 aklt klt klt

ﬂ+@<0.
Ak,

(Step 2) By the optimality condition (9),
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On the other hand, by the optimality condition (8),

b [(lJrq)“(aT(l—a)'“ _aH(Hq)a(“j“(l_a)l-a _5}W+ o

Aoy my my ok,, ok,,

Here, lim(izf + szJ

[—0
2t 2t

t—w

~ im {(u q)a(“j“(l_a)-a —5} _[(1 + q)a(“j“(l o] i(f rs) :?

>0

lim {(nq)“(“j“(l—aw—a}—{(uq)“[“]“u-a)w_a'fo“"ﬁm

i n_art]_[(lw)a(aja(l_a)la_a} I;nds_a(ﬁa.dsj >

o\ ky Ok,

. o tfvds 6( thde
Thereby, if  |im (T’— o, j—[(Hq)a(aj (l—a)l_a—é} J.O‘ - IO “Sileg o,

=\ ky, Ok, my

then 1im(/12[ + k”) <0.

t—o0
2t 2t

Hence, the transversality conditions (6) lim4k, =0 and (10) limA,k, =0 are not

satisfied if and only if

o my ok, ke |

a 8( t‘L'SdS) t‘[yds
lim (aﬂ_frH(Hq)“[“j (1_06)1“_(;} ots) feds| ], o
ok, K,
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Q.E.D.

2. Proof of lemma 2

(Step 1) By the optimality conditions (3), (4) and (5),

{(Hq)“(aja(l—a)“ —5}{(“61)“(“)“(1—05)‘“ _(ﬂhma(j;gdsj ~lim 68; —6,

¢ my my
(19) lim—t =

—0 Cl[ &

Similarly, by the optimality conditions (7), (8) and (9),

[(1+q)“[aja (1—a)* _(sH(Hq)a[“j“(l_a)l-a —5}limau ) lim & g,

my my >0 Ok, 1> Ok,

(20) lim<: =

t—0 C2t &

In addition,

. ) a »
@D limk”{(lw)“(a] (1_0[),1_5}{(1”)“(0[] (l—a)la—é:llim'[or " fim

-0 my my t—o0 klz t—00 klz

and

>0 k2 my

. ) a y )
(22) 1imk2‘=[(1+q)”[aj (l—a)'“—é}{(lﬂz)“(a] (l—a)"“—é}lim 01:‘ ” limB

(Step 2) By equations (1) and (2), cll_cbzzl(prq)“(aj (1_a)1‘“jgrsds_rz:l. Hence, if
my

dU; TstJ

. C . C o : : ;
lim 9 = 1im £2¢ = a positive constant, then 1im <1 = lim <2 = lim 2~ = lim—4¢ . Thus, by
—© C“ —x sz t—w© Clt t—w© CZt t—0 Tt t—x© tTSdS
0

lemma 1 the transversality conditions (6) and (10) are satisfied, and also all the other optimality
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conditions are satisfied.

dU;QdSJ

o C . C r
However, if lim—=% # lim =2, then limi + 1im¢- Thus by lemma 1, for both
t—0 Clt 11— C2t t—0 Tt t—o0 OTXdS

countries to satisfy the transverality conditions, it is necessary that mSL = or lim<2t = oo ,

t—00 klt t—o0 k2t

which violates the optimality conditions (5) or (9). If limi # lim@ or limi # 1imﬁ , the

t—0 c, t—00 klt t—o0 C,, t—00 k2t

transversality conditions (6) or (10), or the optimality conditions (5) or (9) is violated.
S

As a result, if and only if lim& = lim—2t = lim@ = 1imﬂ = constant, all the optimality

t—00 o, t—00 Cy, t—o0 klt t—00 k2t

conditions are satisfied.

Q.ED.

3. Proof of proposition 1

(Step 1) In this case, 7, can be seen as a control variable for each country in each country’s

optimization problem. Hence, the optimality condition

(23) {(Hq)“(aja(l—a)m ‘TUW} i

myv or

t

is added to the optimality conditions for the country 1, and the optimality condition

(24) {(Hq)“(aja(l—a)m 5}80&”13) i

my ]

is added to the optimality conditions for the country 2. The optimality conditions (23) and (24)

J.ot des) or,

; a(
are identical, and by them, (1 +q)“ (a] (1 _a)l‘“ o= /_Z _ and thus the
my Ok, Ok,
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and

optimal  consumption  growth rates are Su

S »
o a2 f0may oo, o
2 mv . Thereby -t > 2t
CZI & Clt CZt

On the other hand, by the optimality conditions (23) and (24),

6(j;rxds)
{(l-kq) (”‘;‘) —a) - r(jrdsj {l—kq [f:vja(l—a)l‘“—(s}gt:l and thus

ot

(] -0 -a.

TI
(Step 2) For the country 1, it is necessary to hold S =1jmﬁ for the optimality conditions
G, TRy,
(3), (4), (5) and (6) to be satisfied, and for the country 2, it is necessary to hold =2 = 11mk for

Gy 7k
the optimality conditions (7), (8), (9) and (10) to be satisfied.
Here, because the equations such that gk, =k,,, gy, =y, arekept by firms at any time,

the households in the country 2 must set the higher initial consumption level than that in the

country 1 times ¢ by importing goods and services from the country 1 to hold G N1
G Oy
Therefore it must be that 7, >0 and izﬁzﬁzi.
a ko ko o
k, ky, k, k
(Step 3) There are three cases: 1) f>11m L —|im=2 , 11) 2t =lim=% =]im=2 , and iii)

Tt 1—x© klt 11— th Tt >0 klt >0 ot

% ime = g

40



t
‘ 7 ds

In case of i), eventually lim >1 and thus the optimality condition (7) or (24) is

t—> 0
2t
1 111 élt klt k2t ézr élt i't 1
violated. In case of iii), because It >l — 2t > "% then £t and thus the ratio of 7, to
o, ki ky oy (ST

¢, diminishes to zero as time passes and the balance on current account becomes negligible for

the country 1. In this situation the country 1 selects a path such that n :hm@ , thereby it is
¢, "k,

not possible for the country 2 to hold limi > limi . In case of ii), because the country 2 must
[—0 Clt [—®0 CZt

hold Sy :hm@ for the optimality conditions (7), (8), (9) and (10) to be satisfied, only and

Gy 7y
only if Su b zlim@, it is possible for the country 2 to satisfy all the optimality conditions
G T, 7k,

by setting appropriate initial values of ¢, and z,.

Q.ED.

4. Proof of corollary 1

By (Step 2) in the proof of proposition 1, it is necessary for the country 2 that

(1+q)“(a]a(l—a)_a—5—<92

Su = 1im@ . Since < my and 7 = (1+q)“(a) '(l—a)l_a -6, if

G 7 ky C ¢ % my

(1+q)a[“j (1= “[—e{-a)]-(1-2)5-0, <0. then 5% _pim2 1f s pim | then
my 7 Cu o kZl 7 = kZz

the whole capital must be owned by foreigners in the long-run because z, is an increase of

capital owned by foreigners in period ¢ by assumption.

Q.E.D.
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5. Proof of proposition 2

Since 4,, =q4, and 4, = N k,, then at the steady state
mv(1-a)
D _ (1-a 94, | _| gk o (I-a)™*=6,+6 and thus
Ok,, k,, k, mv
[aj (1—a)
k k| MY and
2t q 1t 02 +5
Ia e
(aj (1) (aj (1=a)
7 1-g o 1 lea| \ MV my
vy = (qd,, ) k)" = qA}L k), B =qy, T :
Hence, if 9, >( “ j(l—a)l_a —-o,then y, <qy,.
my
Q.ED.

6. Proof of proposition 3
(Step 1) Because current account imbalances grow at the same rate with output, consumption,

or capital eventually, the ratio of the balance on current account to output approaches to a

unique finite constant value.

(Step 2) Because limi = lim@ , then by equations (19) and (20),

—w Cll —w© C2[

; a( trsds) a( trsds)
1+q)| -2 | (1-=a)™ =5 1imj°7+1imj°7 [ tim % 4 1im 5
(1+q) p
2t

my 1—© a t—w

a 6‘( [rsds) 8( trxds)
= {(1 +q)“(“j (1-a)™ —5} 1imj°7+ 1limj°7 —(nma’wllima"J
1

my t—© aklt q t—o aklt
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=(1+1jlim {(Hq)“(aja(l—a)'“ (sruds) o,

q)= my ok,, ok,

:(Hl]hm {(u q)a(“ja(la)la(;}(w o || =6,-0,. Hence,

q o my ak2t ak2t

(Step 3) Because 1imi:hm,¢: a positive constant, for sufficiently large ¢=1¢',

t t )
orr J.OTde

. !
7, =1, exp(?z) and thus . _[0 7, ds _ 1 _ 1 = a positive constant.
—0 t
[ t b lim 2 GU rsds)
—w© Tt 0
lim,¢
t—wo
IO 7,ds
t
| a(jo rxds)
- . ¢ .k N
Since  Jjm —I£ = [im —£ = lim — = lim #’
> e, t—>w klt 1> T, t—>o J’O TSdS

(25) 1im| & —[(Hq)“(a]a(l—a)l“—é}(w

o a y mv aklt

a( | Otrsds)

i o
7, * T ds t.ds
-t s (£ 0o foe ],
t—>0 ky, klz my @ klt
k, k.
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= lim—|1— ny =— 2 = a positive constant.
t—w Cyy 1
1+—
Clt q
. ‘ » 6,+6
A o o L &3 [ R
Here, lim~t=lim=2 =lim2_"2 = my . Thereby, if

t—0 c, t—0 C,, t—0 2 &

(a4 ) a-a)-s

0,+6,

(eay( &) a-ayr-a-7

>1 and thus if

my

&

RS [1—8(1—a)](l+q)“(%]a(l—a)_a ~(1=¢)o , then

(ray( 2] 0-a)" o
<0- Hence, because iy b |- .
t—o klt cy,

<1+q>“(“} (- " -5
lim| 1— mvJ
t— &

Cy

= a positive constant, if % > [1—g(l—a)](l+q)a(a] (1-a)“~(1-¢)o » then limZe = a
my

t—0 klt

negative constant, and thus lim-—=a negative constant and — limi =a positive constant .

= Vi =% Vo
Q.ED.
7. Proof of corollary 2
dJ.Ot 7.ds
(Step 1) Because [im** = lim— @' 1im S = [im & = [im ¥ = |jm®2 and
ek A ds oo ome, 1o klt >0 kzz

s
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G Cn (1+q)a(“J (1—a)*—5-010

. C . C . .¢, C my 2
lim =lim-% =lim-—%—2 = , then
1% Clz 1% sz t—% 2 &

. T . .
lim-+ =lim—- =lim—=- =
t—0 T, t—0 klt t—0 th e

(Step 2) By equations (25),

lim—|1- m, =
t—o0 klt & 141
Cy q
Ej.tryds . .
T, 0" T ¢
Because 1im—- =1 and lim-*=lim-%,
—0 Tt 1—0 Tt 1—0 Clt
(1+q)a[“j (o) =] “f'cas (1+q)“[“] (1-a) -5
LT my LT, my
lim—|1- 8 =lim 1- -
e ko [ 10 v 4
T 7

trsds . “

e 0] o [ BURRTI B RS
e k|, my (1+ 1)
q
. €, Cu (1+q)“(a) (l—a) _5_01"'02

Since lim-t = lim-2 S my 2 by (Step 1),

1—® Tt t—o 2 &

_ ‘91 _92
‘ 1
o244 )

limy =
t—0 klt

lim® (1) (a] (1-a)™ ﬁ

t—0 Tt
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0,+0,

Hence, if —(9, -6, )e < (l + 1]
q

t
‘ T ds
. 0
then lim —F !
t— 0

<I.

Q.E.D.
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Table: Summary of the three strategies for the country 2

Free trade without Trade protection Free trade with

wielding market power wielding market power

-The optimality conditions Not satisfied Satisfied Satisfied
-The market distortion Not distorted Distorted Not distorted
-The ratio of output to q q> q
that in the country 1 if o o (LJQ Ay
? my
q qg=< q
if 4 - [LJQ P
my
-The long-run growth rate Highest Lowest Middle
if 50+ q) - 1{%)%1 —a) 0,0,
Highest Middle Lowest
if o+ gy —1{%)1(1 —a) " <0,-0,
-The balance on current Deficits Balanced Surpluses
Account 00 a5 ) () op
2 mvy
Deficits Balanced Deficits
if 6,40, [1_8(1_a)](1+q)a(ij (1—a)"—(1-cp
2 mvy
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