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The links between trade and growth are examined in a neoclassical model 
of an open economy in which domestic production requires both domestic 
and imported inputs. The model shows that trade distortions induced by 
policies such as tariffs and exchange controls generate cross-country diver
gences in growth rates and in per capita income over a long period. The 
empirical results confirm that tariff rates and black market premia, inter
acting with the estimated share of free trade imports, have significant 
negative effects on the growth rate of per capita income across countries. 
(JEL F13, F43, 041] 

How ARE INTERNATIONAL trade and trade policy linked to long-run 
economic growth? To what extent can differences in trade policy 

explain cross-country variations in long-run growth rates? This paper 
attempts to answer these long-standing questions in the framework of a 
neoclassical model of an open economy. 

Among economists there is an ongoing controversy about the role of 
government intervention in overall economic performance. In particular, 
the role of trade policy in economic growth is often at issue, as trade 
policy is considered one of the most significant policy instruments to be 
used in the industrialization of developing countries. Despite the consid
erable literature on this topic, it is still an open question whether liberal 
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trade policy is optimal for promoting growth. Even overwhelming evi
dence showing the strong positive link between "outward-oriented" 
trade regimes and economic growth (for example, Edwards (1989)) have 
not dispelled all doubts. One reason for such persistent debate is the 
dearth of theory to explain and direct evidence to illustrate how trade and 
trade strategy are linked to long-term economic growth. 

The theoretical foundation of the long-run linkages between trade and 
growth has always been fragile. According to the standard neoclassical 
growth model, government policies cannot affect the growth rate of 
income in the steady state, and the "engine of growth" is exogenous tech
nological progress. Therefore, in the neoclassical framework, differences 
in trade regimes are not linked with variations in long-term growth rates. 

Because neoclassical growth models give little weight to trade policy 
in the determination of long-run economic growth, many economists in 
the field of international and development economics have relied on 
internal or external scale economies to explain the positive link between 
trade and growth. They argue that international trade and a more 
outward-oriented trade policy permit specialization in the industries that 
have scale economies, and may thereby increase efficiency in the econ
omy over the long run (see Bhagwati (1988) and Kruger (1980)). This 
specialization and the consequent dynamic efficiency argument have 
recently been energized by the influential literature on endogenous 
growth. International trade and trade policy may increase long-run 
growth by permitting the economy to specialize in those sectors with scale 
economies that arise from research and development, human capital 
accumulation, or learning-by-doing. 1 

Although the dynamic scale theory is quite suggestive of an important 
link between trade and growth, it is often plagued by a multiplicity of 
equilibria: comparative advantage may lead the economy to specialize in 
a sector that is regressing rather than progressing. Thus, theoretical 
predictions about the link between trade and growth are ambiguous. 
Tariffs can either increase or decrease growth rates, depending on which 
sector is protected. As the current theory is inconclusive, so is the 
empirical evidence: the link between trade policy and dynamic efficiency 
is vague, depending on the industry and country considered (see the 
survey in Havrylyshyn (1990)). Cross-country studies show little evidence 
of scale effects on growth (Backus, Kehoe, and Kehoe (1990)). 

1 For work on the research and development side, see Grossman and Helpman 
(1990) and Rivera-Batiz and Romer (1991). For human capital accumulation, see 
Lucas (1988) and Romer (1990). For learning-by-doing, see Krugman (1987), 
Lucas {1988) , and Young {1991). 
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The purpose of this paper is to provide and to test another link between 
trade and growth in a neoclassical model that does not depend on 
hypothetical scale effects. International trade is emphasized as a vehicle 
for providing foreign inputs to domestic production. It is well known, 
dating back to the two-gap theory during the 1960s, that international 
trade promotes economic growth by facilitating foreign inputs into the 
economy. Imported intermediate inputs and capital goods are more 
efficient, and they are essential for production, especially in less devel
oped countries. A study of automobile industries in Latin American 
countries demonstrates this point very succinctly by illustrating the prob
lems of autarkic development: "Many basic materials that are con
sidered standard stock in open economies often must be procured locally 
or be specially ordered in small batches at considerably higher cost or at 
inferior quality" (Baranson (1969), p. 25). 

When foreign inputs are important for production, any trade policy 
that restricts their availability hurts the economy. However, even a small 
government distortion in international transactions is shown in the model 
to substantially lower the productivity of capital and thus the growth rate 
over a long period. Also, the open-economy model, which permits for
eign inputs in the neoclassical production function, gives some interesting 
results not found in a closed-economy model. Trade distortions caused 
by tariffs and exchange controls lower the long-run growth rates more 
significantly in a country that needs to import more under a free trade 
regime. This implies that trade distortions have more serious repercus
sions for growth in small, resource-scarce countries than in large, 
resource-abundant ones. The model also explains why capital may not 
flow from high-income to low-income countries as in the usual neoclas
sical model: because trade distortions decrease substantially the marginal 
productivity of capital, they may cause capital to flow from highly 
distorted low-income countries to high-income countries with low 
distortions. 

This paper also tests the model's predictions on the links between trade 
distortions and economic growth by using direct measures of trade distor
tions. Several earlier studies have demonstrated the positive relation 
between exports or imports and growth (see Harrison (1991)). It is 
unclear, however, whether the growth rate or the share of imports or 
exports in GDP is a good indicator of trade policies. Moreover, some 
studies show that causality may run from output to trade rather than in 
the opposite direction (see Jung and Marshal! (1985)). Other studies, 
such as Agarwala (1983) and Easterly (1990), use an index that combines 
a number of quantitative and qualitative indexes of trade orientation. 
They show the strong link between the index and growth, but their 
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method is subject to substantial problems, as the classification may be 
biased by the authors' considerable previous knowledge about the growth 
performance of the sample countries. By contrast, in the present paper, 
more direct measures are constructed for government intervention in 
international transactions. Cross-country data on trade and exchange 
distortions, represented by tariff rates on imports of foreign inputs and 
black market premia, are used to test the model. 

I. Neoclassical Model with International Trade 

This section presents the neoclassical model of an open economy. The 
theory developed here will be used to discuss the effects of trade distor
tions on economic growth in later sections. 

Model 

The consumption side of this model is a stylized version of neoclassical 
growth models in which an infinitely lived household (one in which the 
generations are assumed to be continuously linked) maximizes an overall 
utility: 

U = r u(c,)L, e-pt dt, (1) 

where c is consumption per person and p > 0 is the constant rate of time 
preference. The number of individuals in the household is denoted by L,, 
which grows at the exogenous rate of n .  As in Barro ( 1974), it is assumed 
that individuals care about their children's utility. In order for U(c) to 
be bounded in the steady state, p > n is assumed. 

The instantaneous utility function is given by 
c1-e 

u(c,) = 1 - e '  for e > 0. (2) 

where 
-e is the constant elasticity of marginal utility. Households hold 

assets in the form of "capital" and internal loans. There are no foreign 
assets in this model. Capital can be envisaged as a broad concept, includ
ing both physical capital and human capital. The real rate of return on 
assets is r. Then, the budget constraint for the household is given by 

a = ra + w - c - na, (3) 

where a is assets per person and a dot over a variable denotes its differ
entiation with respect to time. It is assumed that each person supplies one 
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unit of labor. Thus, the wage income per person equals the real wage 
rate w. • 

The household maximizes its utility given in equation (1), subject to the 
budget constraint in equation (3) and to a given stock of initial assets a(O). 
Thus, the first-order conditions for maximization give the growth rate of 
consumption: 

c le = ( l !e)(r - p ). (4) 

In this economy, there is a single good produced by a neoclassical 
production function. It is assumed that domestic production requires 
foreign inputs-such as raw materials, intermediate goods, and capital 
goods-in addition to domestic inputs. A small open economy that 
imports foreign inputs in exchange for the domestic good at given world 
prices is considered. Since there is no opportunity for foreign borrowing 
or lending, trade is balanced in every period. Domestic inputs-labor and 
capital-are assumed to be combined by a Cobb-Douglas process, and, 
by using imported foreign goods as intermediate inputs, total output is 
produced by a constant elasticity of substitution production function: 

Q = bt(K" i ' - ")11 + 'Y2 M11]'111• 
fOr tJ. < l, -y1 > 0, -y2 > 0, and O < cx < l , (5) 

where Q is total output, M is the imported input, K is the "capital" input, 
and L is the "effective" labor input. The effective labor input is assumed 
to increase over time at the rate of exogenous technological progress x 
and the population growth rate n :  

L, = L,eCx + n)r, for X >  0. (6) 

The production function in equation (5) is assumed to exhibit diminish
ing marginal returns to each input and constant returns to scale for both 
inputs. 

Define q = QIL; m =  MIL; k = KIL; and z = lizlk". The produc
tion function is rewritten as 

q = k" h(z), for h, > 0 and h;, < 0. (7) 

First-order conditions for firms' profit maximization under perfect 
competition imply that 

r, = V - 8 = cxk"- 1 /[(1 - ljl)h(z)Ji'" - 8, (8) 

p, = [4Jh(z)z-1]1'", (9) 

w, = [q, - k, V - p,m,]ex', (10) 
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where ljl = -y�, 1 - ljl = -yf, and a denotes the elasticity between domestic 
inputs and imported inputs, a = 11(1 - fJ.). The variable V denotes the 
marginal productivity of capital, and a denotes the rate of depreciation, 
0 < a < 1 .  The relative price of the foreign good in terms of the domestic 
good is denoted by p,. Under the small-country assumption, p, is deter
mined by world market conditions. In free trade, the price of the foreign 
good is assumed to equal the price of domestic output, that is, p = 1 .  Let 
ljl denote the share of imported inputs in total output under a free trade 
regime. Equation (9) can be solved for equilibrium z ,  and thereby h (z ): 

Z = z(p) = (1 - ljl)ll(a- l) \jl(pa- l - \jl]a/( l -a), for Zp !5 0; (11) 

h(z) = (1  - ljl)1 '<" - 1>[1 - p1 - " ljl]a'(1 - al, for hP !5 0. (12) 

By combining the behavior of households and firms, the model is 
solved for a unique competitive market equilibrium. In equilibrium, the 
assets per household, a ,  equal the capital per worker, k .  Substituting 
equations (8) through (12) into equation (3) gives the resource constraint 
for the economy, 

k = k"[1 - p1 - "ljl]h(Z) - c - (x + n + 8)k, (13) 

where c = ce-" and k(O) is given. 
The growth rate of consumption per effective worker is solved by 

substituting the real interest rate in equation (8) into equation (4). 

tic = (1 /e){ak" - 1[(1 - ljl)h(z)]l'" - 8 - p - ex}. (14) 

Equations (13) and (14) and a transversality condition determine the 
time paths of k and c in this economy. As is well known, in the steady 
state of the neoclassical model, consumption, investment, capital stock, 
and output all grow at the exogenously given rate of technological prog
ress (see Barro and Sala-i-Martin (199lb, chapter 1)). Therefore, the 
other parameters do not matter for the steady-state growth rates, al
though they change the steady-state values of k and c. With constant p 
and thereby constant z, this open economy exhibits the same dynamics 
as the closed economy does: the economy converges to the steady state 
at a decreasing rate, and in the steady state all quantities grow at the 
exogenously given rate of technological progress. 

Free Trade Steady-State Equilibrium 

Suppose that the price of foreign goods equals the price of domestic 
goods in the world market as the economy follows a policy of free trade. 
Equations (11) and (12) simplify to 
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z = (1 - wt1 w; 
h(z) = (1 - w)-1 • 

And equations (13) and (14) are rewritten as 

f = k" - c - (x + n + '&)k; 

tic = 1 /S(ak" - I - '& - p - ex). 
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(11') 

(12') 

(13') 

(14') 

Thus, the free trade steady state has values of capital stock and income 
per effective worker as follows: 

k* = [a('& + p + ext1]1 1(l - a), (15) 

y* = k*o. = [a('& + p + ext1]o./(l - a), (16) 

where k* denotes the free trade steady-state capital stock per effective 
worker, and y* the free trade steady-state income per effective worker. 
Note that when the economy is engaged in free trade, the size of imported 
inputs in total output ($) does not matter for steady-state income in this 
model. In other words, what really matters for the steady-state income 
is free trade policy not the import share itself. For example, a large 
country that can acquire most of its intermediate inputs domestically, and 
consequently has a low ljl, goes to the same steady-state income as does 
a small country that may depend more on foreign intermediate inputs and 
consequently will have a high ljl. This makes sense because there is no 
technological difference between either domestic or imported inputs. 
However, once trade is distorted, the size of the import share matters and 
determines the effects of trade distortions on income. Suppose that this 
economy cuts off foreign transactions (M = 0), then the autarkic output 
and income become 

q* = O, if a < 1 ; and 

q* = (1 - $)11("- I) k*o., if a >  1 .  (17) 

Not surprisingly, when the imported input is essential in the production 
of domestic goods (a < 1), the autarkic economy exhibits no output 
growth over time. Unless the domestic and the imported inputs are 
perfect substitutes (a = oo), the autarkic steady-state values of the capital 
stock, consumption, and income per capita are lower than their free trade 
values. And as ljJ becomes larger, output is lower when the economy is 
autarkic. The parameter ljl, which denotes the steady-state share of 
imports in total output, may depend on the resource endowments of the 
economy, as will be discussed later. Therefore, implementing a free trade 
policy may be more important for a smaller country than a larger country. 
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The steady-state gross saving rate is given by 

* - (x + o)k* - (x + o)a - (x + o)a 
s - y* - it - (p + 0 + ex)

. (18) 

Thus, import share does not matter for the steady-state saving rate. 

Transitional Dynamics and Economic Growth 

The steady state in the neoclassical model, where the growth rate is 
given by the exogenous technological progress x ,  does not provide any 
interesting implications for economic growth. The explanation that ob
served variations in cross-country growth rates are only the result of 
different rates of exogenous technological progress is not very convinc
ing. As a result, much attention has been given to the process of transi
tional dynamics. 

During the transitional period in which the economy approaches the 
steady state from a low initial level of capital stock, k and c rise monoton
ically toward their steady-state values but at decreasing rates (see Barro 
and Sala-i-Martin (1991b, chapter 1)). In the neoclassical model, the 
length of the transitional period can be examined by a log-linearized 
version of equations (13') and (14') around the steady state. Following 
Sala-i-Martin (1990a), the average growth rate of per capita income, y ,  
over a period from initial time 0 to any future time T > 0 is given by 

( 1  - e-111) 
( 1 /T) log[y(T)Iy(O)] = x + T [log(Y*/Y(O)], (19) 

where y* denotes the steady-state level of income per effective worker. 
"The speed of convergence" is 13, with 13 > 0. Various empirical studies 
show that the estimates for the convergence speed, 13, are roughly about 
2 percent a year (Barro and Sala-i-Martin (1991a) and Mankiw, Romer, 
and Weil (1992) ). This predicted coefficient implies a lengthy convergence 
period: about 35 years to move half the distance between the initial per 
capita income figure and the steady state, and more than 100 years to 
move 90 percent of the distance. In a special Solow case, in which the sav
ing rate is always constant over time, the convergence speed simplifies to 

13 = ( 1  - a)(o + n + x). (20) 

Then the empirical estimate for 13, roughly 0.02 per year, requires a value 
for a of around 0.75 with the other parameter values on the order of 
o = 0.04, x = 0.02, and n = 0.02. Therefore, in these types of neoclassi
cal models, a, the share of "broad capital," must be well above the 
conventional value of one-third. 

Equation (19) shows that the economy exhibits growth rates exceeding 
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x ,  the exogenously given rate of technological progress. during the tran
sitional period. If the last term of equation (19) is large, transitional 
dynamics may explain a significant part of the growth rate, and hence play 
a larger role in explaining differences in growth rates than that played by 
the exogenously given rate of technological progress. If this is the case, 
trade policies, which change the steady-state level of income, may have 
long-run effects on economic growth in the neoclassical model. 

II. Trade Distortions and Economic Growth 

In the open economy model presented above, any trade distortions that 
restrict the availability of foreign goods lower steady-state income and 
consumption per capita. 

Effects of Trade Distortions 

Suppose that the government intervenes in foreign transactions by 
imposing a tariff T on the imports of foreign goods so that the price paid 
by the domestic purchaser is (1 + T) times the price received by foreign 
exporters.2 Thus, 

p = ( 1  + T), for T :::: 0, (21) 

where p is the relative price of the foreign good in terms of domestic 
goods.3 

Government is assumed to transfer tariff revenues to the public.4 The 
lump-sum transfer directly increases private sector income. Therefore, 
the tariff has two effects on the economy, namely the distortion of 
resource allocation and the transfer of revenue. Tariff revenue is given 
by 

c = Tm, (22) 

where G is the tariff revenue per effective worker. 
Solving the equilibrium z and h(z) by substituting equation (21) into 

2 Quantitative restrictions on imports can also be considered to increase the 
domestic price of foreign inputs equivalently. 

3 lf consumer goods are imported and trade distortions are imposed on the 
imports of both consumer and producer goods, a change in p can be smaller 
than T with the increase in the domestic price of output, which depends on the 
substitutability between foreign and domestic consumer goods. 

4The role of government expenditure as a productive input for private produc
tion is considered later in this section. Barro (1990, section 4) considers the case 
where government provides services that directly increase households' utility. For 
small tariff rates, assumptions about tariff revenue make little difference. 
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equations (11) and (12), and then using equations (13) and (14), gives the 
time path of the economy when trade distortions are imposed: 

k = k" et> - c - (x + n + 'O)k + G, 
. 

(23) 

tic = (1 /e)((o:k0 - I  et>) - '0 - p - ex] , (24) 

where et> =  ((1 - ljJ)h(Z)]110 = [(1 + 'IT) - '1T(1 + 1")1 -0]11( 1 - o>. The pa
rameter 'IT, which is ljJ /(1 - ljJ ), denotes the share of imported inputs in 
the value added in trade. The parameter 'IT, which denotes free trade 
openness, may depend on structural features of the economy, such as 
factor endowments and natural trade barriers. 

Equation (24) can be solved for the steady-state capital stock per 
effective worker: 

(25) 

Since et>, < 0, the steady-state capital stock decreases with the tariff. 
Steady-state income is given by 

y* = k"ct> + G* = (1 + g*)k"ct> 

(26) 

where g* is the proportion of tariff revenue in private income, that is, 
income excluding government transfers. Equation (26) shows that the 
effects of trade distortions on the steady-state income consist of two 
components: the distortion and the revenue effect. Without the transfer 
of tariff revenue, g* will be zero and there is no revenue effect. Equations 
(25) and (26) imply that the distortionary effect of tariffs always decreases 
the steady-state levels of the capital stock, output, and thus consumption. 

Effects of trade distortions on the steady-state gross saving rate depend 
entirely on the revenue effect. The steady-state gross saving rate is given 
by 

s* = (x + n + 'O)k* 
= 

(x + n + 'O)o:-1 
(1 + ·•t1 

y* (p + '0 + ex) g . 

Trade Distortions and Growth 

(27) 

As shown in equation (19), the effects of the trade distortions depend 
on the change in steady-state income and the convergence speed. The 
convergence speed, J3, is not changed if a constant saving rate over time 
is assumed. For the Solow case, in which the saving rate is constant, 
equation (27) is rewritten as follows: 

k = s(1 + g*)k" ct> - (x + n + 'O)k. (28) 
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The log linearization of this equation around the steady state gives the 
same convergence speed, �. as in equation (21). Thus, during the transi
tional period, the effects of trade distortions depend entirely on the 
change in the steady-state income. Substituting equation (26) into equa
tion (19) gives the growth rate in the transitional period:5 

(1 - e111) 
(l iT) log[y(T) Iy(O)] = T a(l - a)-1 Iog[a(� + p + ex)-1] 

- (1 - e-P1) 
Iog[Y(O)] T 

(1 - e-P1) 
+ 

T 
log(l + g) 

( 1  - e-1!1\ 
+ 

T 1 ( 1 - a) - ' Iog <I> + x . (29) 

The effects of trade distortions on the growth rate in the transitional 
period hinge on the last two components-revenue and the distortion 
effect. If the Cobb-Douglas combination of domestic inputs and foreign 
goods is assumed, the distortionary effect is simplified to6 

(1 - e-1!1) - T (1 - at1 1T log(l + •). (30) 

Thus, the distortionary effects of tariffs on the growth rate evidently 
hinge on free trade openness: the level of openness magnifies the distor
tionary effect multiplicatively. Thus, the same trade distortion decreases 
the growth rate more in an economy that has a high 1T. Therefore, free 
trade is more important in a small, resource-scarce economy, which 
would become more open in the steady state, than in a large, resource
abundant economy. 

Expression (30) gives more insights on the effects of trade distortions 
if one considers a special case in which the saving rate is constant over time 
and T is small. As Tapproaches 0, the value of (1 - e-ll1) IT approaches 
�- In  this case, equation (30), the distortionary effect, is simplified to 

-(x + n + �)1r Iog(l + •). (31) 

Thus, the value of the capital share, a, does not matter for the determi
nation of the tariff effect. 

5 It is assumed that initial income is not plagued by the same trade distortion 
that influences the steady-state income. If the same distortionary trade policy has 
prevailed over the whole period, its effects on the transitional growth rates 
become smaller by a factor of ex and the revenue effect disappears. 6This result is obtained by taking the limit of the last log term in equation (29) 
and using l'Hopital's rule. 
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Effects of Trade Distortions in a Model Economy 

The effects of trade distortions in a representative economy are now 
considered. Equation (29) implies that the tariff rate T decreases the 
growth rate in the transitional period by about 100(x + n + 8)(1og <I>) 
percent if the saving rate is constant. Here, the values of plausible 
parameters are considered to be 8 = 0.04, n = 0.02, and x = 0.02. The 
selection of the parameter value for free trade openness 7T is obviously 
critical in determining the effects of the trade restrictions. For the numer
ical example, two cases are considered-7T = 0.4 and 7T = 0.2. These 
figures are chosen by considering the average share of total imports in 
GDP in a large sample of countries from various data sources.7 

Table 1 shows the effect of tariffs on growth rates with various elastic
ities of substitution in production (still assuming a constant saving rate). 
The results show that trade distortions caused by tariffs decrease the 
growth rate of per capita income depending on the degree of free trade 
openness and on the elasticities. As the level of openness rises, the effects 
of trade distortions increase almost proportionally, given a particular 
level of substitutability between inputs. Given the openness, the elasticity 
of substitution between domestic and imported inputs becomes a crucial 
determinant of the distortionary effects. With a lower elasticity, which 
implies that imported goods are more essential for production, growth 
rates decrease more quickly as trade restrictions increase. When both 
inputs increase in substitutability (o- > 1), trade distortions are less darn
aging to the economy. However, for a moderate increase in the tariff rate, 
the role of substitutability between domestic inputs and foreign goods is 
less influential than is the openness of trade. 

Tills numerical example illustrates that the effects of trade distortions 
on growth rates are quite significant. For example, in a country where 1r 
is 0.4 percent, a tariff rate of 20 percent, which roughly corresponds to 
the difference between the average tariff rates of the OECD countries 
and developing countries, reduces the growth rate of per capita income 
by about 0.5 percent or 0.6 percent depending on the elasticity of substi
tution in the country concerned. 

7 In 1988, the average import share in GDP was 0.37 in the World Bank (1990) 
World Tables, but was 0.20 in 1985 for all countries in Summers and Heston 
(1991). When total imports for each country are disaggregated at the five-digit 
SITC level according to the United Nations' (1976) "Classification by Broad 
Economjc Categories," imports of capital goods and of intermediate goods were 
73 percent of total imports on average in 1988. It was assumed that under free 
trade the import shares would be higher than these figures. 
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Table 1. Effects of Tariffs on Growth Rates in the Transitional Period 

(Change of growth rate in percent) 

CT = 2.0 CT = l .O CT = 0.5 
Tariff rate Tariff With Tariff With Tariff With 
in percent effect transfer effect transfer effect transfer 
When '71' = 0.4 

0 0.00 0.00 0.00 0.00 0.00 0.00 
10 -0.29 -0.22 -0.31 -0.23 -0.32 -0.24 
20 -0.52 -0.41 -0.58 -0.45 -0.62 -0.48 
30 -0.71 -0.58 -0.84 -0.66 -0.92 -0.71 
40 -0.87 -0.72 -1.08 -0.86 -1.22 -0.95 
50 -1 .00 -0.85 -1.30 -1.05 -1.51 -1.18 
60 -1.12 -0.96 -1.50 -1.22 -1.79 -1 .41 
70 -1 .22 -1.06 -1.70 -1.39 -2.07 -1 .64 
80 -1 .31 -1.15 -1.88 -1.55 -2.35 - 1 .86 
90 -1 .39 - 1.23 -2.05 -1.71 -2.63 -2.09 

100 -1 .46 -1.30 -2.22 -1 .85 -2.90 -2.31 
110 -1.52 -1.36 -2.38 -1 .99 -3.17 -2.54 
120 -1 .58 - 1.42 -2.52 -2.13 -3.44 -2.76 

When n = 0.2 
0 0.00 0.00 0.00 0.00 0.00 0.00 

10 -0.14 -0.11 -0.15 -0.12 -0.16 -0.12 
20 -0.26 -0.21 -0.29 -0.23 -0.31 -0.24 
30 -0.36 -0.29 -0.42 -0.33 -0.45 -0.35 
40 -0.44 -0.37 -0.54 -0.43 -0.60 -0.46 
50 -0.52 -0.43 -0.65 -0.52 -0.74 -0.57 
60 -0.58 -0.49 -0.75 -0.61 -0.87 -0.68 
70 -0.63 -0.55 -0.85 -0.69 - LOO -0.79 
80 -0.68 -0.59 -0.94 -0.77 -1.13 -0.89 
90 -0.72 -0.64 - 1 .03 -0.85 -1.26 -0.99 

100 -0.76 -0.67 -1 . 1 1  -0.92 -1 .38 -1.10 
110 -0.80 -0.71 -1 .19 -0.99 -1.51 -1.20 
120 -0.83 -0.74 - 1 .26 - 1 .05 -1 .63 -1 .30 
Notes: n denotes the share of imported inputs in value added in free trade. u 

is the elasticity of substitution between domestic inputs and foreign inputs. Pure 
distortion effects of the tariff and the total effect with a lump-sum transfer of 
revenue are presented. 

Table 1 also reports the additional revenue effect of tariffs on the 
growth rate. The lump-sum transfer of tariff revenue, by increasing 
steady-state income in the private sector, offsets the negative effects of 
a tariff, though to a limited degree. The strong distortionary effect with 
low substitutability is most affected since the lower elasticity of substitu-
tion between domestic and imported inputs raises tariff revenue. 



©International Monetary Fund. Not for Redistribution 

312 JONG-WHA LEE 

Public Investment and Growth 

Until now, it has been assumed that government transfers the tariff 
revenues to the public and that the lump-sum transfer partially offsets the 
distortionary effect of the tariff by increasing steady-state income in the 
private sector. This section considers the role of government spending as 
an input to private production along the lines of Barro (1990). Under this 
approach, government provides a public input to the production of pri
vate goods, which is financed by tariffs. Assume that public inputs are 
combined with the foreign inputs in a Cobb-Douglas production function 
for the private good:8 

Q = ["Y1(K" D - ")' ... + "Y2(M1 - x GX)"-]11 ... , for 1 > X > 0. (32) 

Public inputs are interpreted as "publicly provided private goods," which 
are "rival" and "excludable. "9 Thus, each producer has a property right 
to the quantity of the public input that is provided by the government. 
This equation is rewritten in terms of the effective worker: 

q = k"' h(ZTX), (33) 

where a balanced government budget is assumed. The equation shows 
that the tariff has a positive effect on the production of the private good. 
Hence, tariff revenue used for the production of private goods diminishes 
the distortionary effect on the growth rate. If the Cobb-Douglas combi
nation of (K" L 1 - ") and (M1 - x GX) is assumed, the total growth effect of 
tariffs is simplified to 

( 1  - e-�1) -
T (1 - o:)-1 'TT( 1 - x) logT-x(l  + T). (34) 

Thus, the net effect of the tariff on the growth rate is determined as 
follows: 

and 

a log[y(T)/y(O)]Iih > 0, if (1 - X)X-1 T < 1 ,  

a log[y(T) ly(O)] !aT < o, if (1  - x)x-1 T < 1 .  (35) 

8 It is assumed that the government purchases private output and then makes 
it available as inputs to producers in the private sector. 

9 "Rival" means that no person can enjoy the good without decreasing another 
person's enjoyment, and "excludable" means that it is possible to exclude a 
person from the enjoyment of the good if he is not willing to pay the price. For 
the case of public �oods , which are nonrival or nonexcludable, see Barro and 
Sala-i-Martin ( 1990). 
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The expression shows that, even if the government uses all tariff revenue 
for its most productive use, a high tariff will eventually reduce the growth 
rate. If one assumes that the share of imported inputs in value added is 
around 0.3 and the share of total public investment in value added is 
around 0.033 (which is the 1960-85 average for all countries in Barro 
(1991)), then tariff rates above 1 1  percent always lower the growth rate. 

The result shows that the relation between tariffs and growth rates is 
negative except with a very low tariff rate-the distortionary effect of 
which can be superceded by the stimulating effect of public investment 
financed by the tariff revenue. This finding that the distortionary effect 
usually overshadows the productive revenue effect matches the results in 
Barro (1990) and Easterly (1990). Since the marginal productivity of 
public investment is very high when the size of public investment is small, 
the effect of an increase in public input may dominate the distortionary 
effect of the tariff and create a net positive effect on growth. However, 
when the tariff rates are high enough. the productivity of public input 
diminishes; thus, higher tariffs always lead to lower growth rates. 

Real Interest Rate Puzzle 

One criticism of the neoclassical model is that it predicts an unreason
ably wide range of values for the marginal productivity of capital and 
hence for real interest rates. This prediction apparently contradicts the 
observed lack of capital flowing from rich countries to poor ones (King 
and Rebelo (1989)). The open economy model considered here may 
provide an answer to this contradiction. With trade distortions, the 
systematic negative relation between per capita income and the marginal 
productivity of capital (V) no longer holds. Trade restrictions may lower 
the marginal productivity of capital, and thus the real interest rate, 
enough to prevent capital from flowing to poor countries. From equations 
(25) and (26), V can be written as a function of income and the tariff: 

(36) 

To simplify the discussion, tariff revenues are ignored. The result shows 
that trade distortions affect V more significantly than the difference in 
income. It is very plausible, therefore, that V is higher in a high-income, 
low-distortion country than it is in a low-income, high-distortion country. 

Table 2 shows the extent to which V is lower in a tariff-ridden economy 
than in a free trade one, when both countries have the same income. 
Assuming the conventional value for the capital share (o: = 1 /3), the 
numerical results show that a tariff rate of about 30 percent reduces V 
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Table 2. Marginal Productivity of Capital in a Tariff-Ridden Economy 

(Index, zero tariffs equal unity) 

Tariff rate 'TT = 0.4 'TT = 0.2 
in percent (] = 2.0 (] = 1.0 (] = 0.5 (] = 2.0 (] = 1 .0 (] = 0.5 

0 1.00 1.00 1.00 1.00 1.00 1.00 
10 0.90 0.89 0.89 0.95 0.94 0.94 
20 0.82 0.80 0.79 0.91 0.90 0.89 
30 0.77 0.73 0.70 0.87 0.85 0.84 
40 0.72 0.67 0.63 0.85 0.82 0.80 
50 0.68 0.61 0.57 0.82 0.78 0.76 
60 0.65 0.57 0.51 0.80 0.75 0.72 
70 0.63 0.53 0.46 0.79 0.72 0.68 
80 0.61 0.49 0.41 0.77 0.70 0.65 
90 0.59 0.46 0.37 0.76 0.68 0.62 

100 0.58 0.43 0.33 0.75 0.66 0.59 
110 0.56 0.41 0.30 0.74 0.64 0.57 
120 0.55 0.38 0.27 0.73 0.62 0.54 
Notes: 'TT denotes the share of imported inputs in value added in free trade. a 

is the elasticity of substitution between domestic inputs and foreiBn inputs. 
Marginal productivity of capital under free trade is normalized to 1 .  . 

to about two-thirds of its free trade value when 'TT is equal to 0.4. A simple 
calculation shows that a 30 percent tariff rate offsets about 20 percent of 
the income differential, thus leaving V the same. Therefore, trade restric
tions are crucial in determining real interest rates, and thereby the capital 
flow. 

m. Trade Distortions in an Endogenous Growth Model 

In this section, a simple endogenous growth model is considered by 
assuming that production requires no fixed tabor input. The production 
function is constant returns to scale in both capital and imported inputs. 
Thus, it is a variant of the "AK" model (Rebelo (1991))- Because the 
economy is assumed to be small in the world market, foreign inputs are 
a reproducible factor. Using a similar framework, Easterly (1990) shows 
that a tariff on imported capital decreases the growth rate by reducing 
the marginal productivity of capital in a country. 

This production technology implies that a equals 1 in equation (7). 
Defining Z = M I K, the production function is written as a type of "A K": 

Q = A Kh (Z), for A > 0, (37) 
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where A is a constant. This production function gives the real interest 
rate, which is substituted into equation (4) and yields 

tic = (1 /6)(A<I> - 8 - p], (38) 

where <I> is [(1 + 1r) - 1r( l  + T)1 - a] 1'(l - al, as in the preceding section. 
The resource constraint in the economy is given by 

k = Ak<I> - c - (x + n + 8)k + G. (39) 

Equation (38) shows the common growth rate of consumption, output, 
and capital in this economy. The economy has no transitional dynamics 
and all quantities grow at the same rate. (See Sala-i-Martin (1990b) for 
a rigorous proof.) Equation (38) shows that trade distortions always 
decrease income growth rates. In the endogenous growth model, tariff 
revenue does not affect the growth rate, though it is important for 
welfare. To predict the effects of trade distortions, this endogenous 
growth model can be considered as a limiting case of a neoclassical model 
with an infinite convergence period. Thus, this simple case gives a striking 
result: distortionary effects are the same in both exogenous and endoge
nous growth models when the saving rates are constant. In the constant 
saving case, the effect of trade distortions was simplified to approximately 
[(x + n + 8)1r log(1 + T)] in equation (31). Therefore, as already noted, 
the capital share does not change the effects of trade distortions. If the 
saving rate can change, however, the effects of trade distortions are 
different. In the endogenous growth model, an increase in the tariff may 
raise or lower the saving rate: 

s = (K + 8K)Iy = (1 + gt1 <P-1(8 + (KIK)] 
= (1 + g)-1{(1 16) + <1>-1((8/A) + (1 16)(-8 - p)]}. (40) 

Therefore, the effect of a tariff on the saving rate depends on the sign 
of the last bracketed expression and on the tariff revenue. 

To see the total effects of trade distortions in the endogenous growth 
model, an economy with the parameter values-S = 0.04 and x = 0.02-
is considered. Two different values for free trade openness are consid
ered: 7T = 0.4 or 7T = 0.2. Momentary utility is taken to be logarithmic 
(6 = 1) and the time discount rate p is assumed to be 0.05. The value of 
A is 0.04 in order for the steady-state growth rate to be 3 percent under 
free trade, which corresponds to the average growth rate of the OECD 
countries during 196�85. 

Table 3 shows that the size of free trade openness is central to the 
determination of distortionary effects, as in the exogenous growth model. 
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Table 3. Effee�s of Tariffs on Growth Rates: Endogenous Growth Model 

(Change of growth rate in percent) 

Tariff rate 1T = 0.4 1T = 0.2 
in percent (]" = 2.0 (]" = 1 .0 (]" = 0.5 (]" = 2.0 (]" = 1.0 (]" = 0.5 

0 0.00 0.00 0.00 0.00 0. 00 0.00 
10 -0.42 -0.45 -0.46 -0.21 -0.23 -0.23 
20 -0.75 -0.84 -0.90 -0.39 -0.43 -0.45 
30 -1.01 - 1.20 -1.31 -0.53 -0.61 -0.66 
40 - 1 .23 -1.51 -1 .69 -0.65 -0.78 -0.86 
50 -1.41 - 1 .80 -2.06 -0.75 -0.93 -1.05 
60 -1 .57 -2.06 -2.41 -0.84 -1 .08 -1.24 
70 -1.70 -2.30 -2.74 -0.91 -1.21 -1.41 
80 -1.81 -2.52 -3.06 -0.98 -1 .33 -1.58 
90 -1 .9 1  -2.72 -3.36 -1 .04 -1 .45 -1.75 

100 -2.00 -2.91 -3.65 -1 .09 -1 .55 -1.91 
110 -2.08 -3.08 -3.92 -1.14 -1 .66 -2.06 
120 -2.15 -3.25 -4.00 -1.18 -1 .75 -2.21 
Notes: 1T denotes the share of imported inputs in value added in the free trade. 

c:r is the elasticity of substitution between domestic inputs and foreign inputs. 

Also the elasticity of substitution between domestic and foreign inputs 
is important. With low substitutability, the tariff decreases the growth 
rate more significantly.10 The effects of a 20 percent tariff rate on the 
growth rate are more pronounced than in the exogenous growth model: 
the economy's growth rate falls by about 0.75 percent to 0.9 percent when 
1r equals 0.4. If the same values of A and S are assumed in the two 
countries, the endogenous growth model predicts that capital must flow 
from a low-distortion country to a high-distortion country since an in
crease in trade distortions decreases the marginal productivity of capital 
and thereby real interest rates. 

IV. Exchange Controls and Economic Growth 

Another important trade policy-induced distortion occurs with foreign 
exchange controls. Exchange controls have been prevalent, especially in 
developing countries where high fiscal deficits and a consequent high rate 
of money creation have posed problems for the maintenance of a "pre
determined" nominal exchange rate. As fiscal imbalances and an overval-

10The lowest growth rate is bounded by -B, assuming that investment is 
irreversible. 
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ued exchange rate drain foreign exchange reserves, the authorities typi
cally try to protect the depleted reserves by imposing quantitative 
exchange controls in the official exchange market. Under such a regime, 
the official market does not clear at the overvalued official exchange rate. 
As a result, as long as the costs of engaging in illegal transactions are not 
prohibitive, an illegal black market in exchange arises in response to the 
excess demand for foreign exchange. In the black market, the exchange 
rate floats freely to an equilibrium that is higher than the official rate. 

In this section, a simple scheme of exchange controls is assumed. 
Exporters are legally obligated to surrender all export earnings to the 
central bank. The central bank then sells foreign exchange to importers. 
Exchange controls are enforced: the government restricts the availability 
of foreign exchange for the purchase of imported goods and services and 
prohibits the private sector from holding or transacting in foreign cur
rency abroad. These binding restrictions on the availability of foreign 
exchange in the official market bring about an exchange premium in the 
black market. 11 In this economy, the domestic price of imports reflects 
the black market premium: imported inputs, obtained at the official 
exchange rate, are resold to the producers of export goods with the 
premium accruing to the importers. By contrast, despite the possibility 
of smuggling or underinvoicing, exporters will surrender all export pro
ceeds to the authorities at the official rate. This follows from the assump
tion that the marginal cost of the exporters' illegal transactions is large 
enough to prevent illegal behavior.12 

Suppose that world prices are equal to unity. Letting <j> denote the black 
market premium, 

p = 1 + w<j>. (41) 

The domestic price of imported goods increases by a proportion w of the 
black market premium. The associated black market premium, w<j>, plays 
exactly the same role as an import tariff. The distortion that arises from 
foreign exchange controls always increases the price of the imported 
inputs and thereby lowers steady-state income, and consequently growth 
rates in the transitional period. The rent on the importers w<j>M plays the 
same role as the tariff revenue, although it may not be counted in the 
official national income accounts. 

1 1  Many studies on the black market show this result in a general equilibrium 
framework (see, for example, Nowak (1984)). 

'2lf the illegal transactions cost is not prohibitive, or if exporters have to 
surrender only a portion of their export proceeds, the marginal rate for exporters 
will be a weighted average between the official and the black market rate. 
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V. Empirical Implementation of the Model 

It has been shown that distortionary trade policies such as trade restric
tions and exchange controls have negative effects on the growth rate in 
the transitional period. To explore empirically the predictions of the 
model, the significance of tariff rates and black market premia for cross
country differences in growth is examined. 

Specification of Empirical Equation 

Equation (29) shows that the growth rate is a function of initial income 
and of trade distortions. Assuming a short time period and the Cobb
Douglas technology between domestic and foreign inputs, this equation 
is rewritten as 

( l iT) Iog[y(T)Iy(O)] = Constant - 13 log[9(0)] 

+ 13 log(1 + g) + 13(1 - cxt11r log(1 + ,.) 

+ 13(1 - cxt1 1T log(1 + w<!>) + e, (42) 

where Constant = X +  13(1 - cx)-1 log[cx(8 + p + ex)-1] .  
The trade and the exchange rate distortions are represented by the 

tariff rate and the black market premium. This equation shows how the 
growth rate of per capita income depends on initial income and the 
existing distortions. One potential problem with estimating equation ( 42) 
is that the error term e may be correlated with other independent vari
ables. Any correlation between the error term (for example, an omitted 
saving variable) and the variables representing the distortions gives bi
ased estimates. This potential bias may be partially corrected by including 
the saving rate in the equation. By assuming the constant saving rate, the 
growth equation (42) is rewritten as follows: 

(1  IT) log[y(T) ly(O)] = Constant' - (1 - cx)(x + n + 8) log[9(0)] 

+ cxk(x + n + 8) IogSk 

+ cx,,(x + 11 + 8) logSh 

+ (x + 11 + 8) log(l + g) 

- (x + n + 8)1r log(J + ,.) 

- (x + n + 8)1r log(l + w<!>) + e', (43) 

where Constant' = x - cx(x + n + 8) log(x + 11 + 8). 
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The saving rates of physical capital and human capital are included 
separately. Therefore a.k and a." denote the share of each capital input in 
the value added. The tariff revenue is ignored in the estimation since 
cross-country data are not widely available . As discussed earlier, omis
sion of the revenue variable would little bias the estimation anyway. 

Data 

For the regressions, most of the data are from Barro's ( 1991) data set, 
which in turn draws primarily on the Summers and Heston (1988) data 
set. Here, the annual growth rate of per capita real GDP during 1960-85 
is used as a dependent variable for all regressions. The variable Sk is 
measured as the average share of real investment (including government 
investment) in real GDP. The secondary school enrollment ratio in 1960 
is used as a proxy for the saving rate of human capital (Sh)· 

Data on black market premia are assembled from the Levine and 
Renelt (1990) data ·set and from Wood (1988), which originally come from 
Pick's Currency Yearbook . The variable used is the average of black 
market exchange rate premia from 1960 to 1987. The data are available 
for 102 countries. Data on tariff rates on imported inputs-intermediate 
and capital goods-have been assembled for 108 countries from various 
sources: Lee and Swagel (1992) for 96 countries, and General Agreement 
on Tariffs and Trade (1980) and Greenaway (1983) for six OECD coun
tries.13 Lee and Swagel (1992) report an import-weighted average of ad 
valorem import charges on consumer, intermediate, and capital goods 
using tariff rates at the most detailed level of the Customs Cooperation 
Council Nomenclature (CCCN), which are collected by the United Na
tions from country sources. Although this is one of the most extensive 
measures for trade restrictions available, a number of reservations must 
be considered when making cross-country comparisons of trade restric
tions on its basis. First, these data do not reflect nontariff barriers 
(NTBs), such as quantitative import restrictions and voluntary export 
restraints. Studies show that NTBs cover a significant fraction of import 
categories in most countries (see Pritchett (1990) and Lee and Swagel 
(1992)). Although some measures of the frequency of NTBs are avail
able, they do not accurately measure the intensity of NTBs. The black 

13 For those six OECD countries-Austria, Finland, Norway, Sweden, Switzer
land, and New Zealand-an import-weighted average tariff rate on imports of 
semimanufactures is used. 
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market premium, however, might partially reflect the intensity of the 
quantitative restrictions in the economy. A second reservation with the 
CCCN numbers is that the data refer to various years in the 1980s. Thus, 
it may not stand for the degree of trade distortion in the full sample 
period. This problem will be less significant if the tariff structure across 
countries has not varied much over the period. 14 Third, tariff rates for 
each country are weighted by their own import value. Thus, an import
weighted average of sectoral tariff rates has a problem of downward bias 
because imports become smaller in a sector with a higher tariff rate. 

To construct a measure of free trade openness, the ratio of total 
imports to GDP in 1985 is obtained from Summers and Heston (1991). 15 
Because this measure of the import share has been influenced by existing 
trade distortions, the measure of free trade openness is constructed by 
using instrumental variables. Assume that the import share is determined 
only by structural features of the economy, such as natural resource 
endowments and the natural trade barriers to free trade, and that total 
natural resources relate to the geographical size of each country. Thus, 
a larger country is assumed to be more self-sufficient under free trade 
than a smaller country. The distance to major world exporters is used in 
each country as a proxy for natural trade barriers, such as transportation 
and other transaction costs. The distances from the national capitals of 
the top 20 exporters are weighted by the bilateral import values in 1985. 16 
Using geographical size, distance to foreign markets, and trade distortion 
measures as independent variables and the share of imports in GDP as 
the dependent variable, the following regression is estimated: 17 

Import share = 0.528 - 0.026 log(area) - 0.095 log(dist) 
(0.042) (0.006) (0.023) 

141n most of the countries, the tariff rate has been reduced over the sample 
period. However, I suspect that the ranking in tariff rates has not varied much 
among the countries. 

15 In previous versions of this paper data from the World Bank's (1990) World 
Tables are used. The following basic regression results do not depend on the 
measure of the import share. Conceptually, the import share from Summers and 
Heston seems to be a correct measure, considering that the growth rate of income 
comes from the same source. 

16Distance data are taken from Fitzpatrick and Modlin (1986) and the bilateral 
import data come from the IMF's Direction of Trade Statistics. 17 There are a number of studies that emphasize natural resource endowments 
and distances to determine trade volumes in free trade: for example, Bergsten 
and Cline (1985), Bergstrand (1985, 1989), and Lawrence (1987). Learner (1984, 
1988) presents various measures of trade volume under free trade, based on a 
Heckscher-Ohlin model at the three-digit SITC level. Unfortunately the number 
of countries included in his studies is too small to use in this study. 
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- 0.248 log(1 + tariff) - 0.075 log(1 + BMP), 
(0.090) (0.034) 

JP = 0.585, n = 79, (44) 

where standard errors are in parentheses. Area is the size of land in terms 
of millions of square kilometers and dist is an import-weighted distance 
in terms of 1,000 kilometers. The average black market premium over the 
period 1960 to 1987 is denoted BMP. By replacing coefficients on trade 
distortions-the tariff and the black market premium-with zeros in the 
estimated equation, the fitted values for the dependent variable are taken 
as a measure of free trade openness, 1r: 

1r = 0.528 - 0.026 log(area) - 0.095 log(dist). (45) 

Table 4 summarizes the assembled data set of 81 countries. 18 It shows 
that trade and exchange restrictions have been extensive in developing 
countries. Black market premia prevail in developing countries where 
exchange controls also predominate. By contrast, in the OECD during 
the sample period, a black market exchange premium existed in only 
Greece, Portugal, and Turkey. Tariff rates have also been much higher 
in developing countries. In the sample, tariffs of developing countries 
were, on average, 22.3 percent, compared with 4.4 percent for the devel
oped countries. This reflects a gradual reduction of tariff barriers in the 
developed countries through seven rounds of multilateral trade negotia
tions under the GATT. Because of the severe trade restrictions in devel
oping countries, the import share is far smaller than the corresponding 
free trade level. By contrast, the gap between the prevailing import 
shares and the free trade shares is, on average, negligible in the OECD 
countries. 

Basic Results 

Table 5 presents estimation results of equation (43). The first two 
columns report regressions of the rate of economic growth on tariff 
rates. 19 The results show that the negative relation between tariffs and 
growth is significant when initial income and saving rates are controlled. 
Inclusion of a dummy for sub-Saharan Africa strengthens the negative 
relationships. Regression of the growth rates on black market premia 

18The data for individual countries are presented in Lee (1992). 
19The population growth variable, x + n + 8, has been dropped as it is insignif

icant and does not change any of the following conclusions. 
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shows that the premia are also strongly and negatively related to the 
cross-country growth rate.20 The last two equations show that when the 
tariff rate and the black market premium are included together, the two 
variables still have independent effects on growth rates. The estimated 
coefficients on tariff rates are close to the magnitudes predicted by the 
model. The result in regression 5 suggests that, on average, in a develop
ing country with an import share about 0.20 under a free trade regime, 
distortionary trade policies, such as a 25 percent tariff and a 50 percent 
black market premium, have decreased the growth rate by about 1 .4 
percent a year during the sample period. 

The fact that tariff rates and black market premia negatively affect 
growth rates (after controlling for the investment rate) suggests that they 
do so by decreasing the productivity of capital. But trade restrictions 
and exchange controls may diminish capital accumulation itself, and 
thereby lower the growth rate. Table 6 supports this suspicion. The results 
show that trade distortions have decreased both the growth rate and the 
investment rate. Thus, distortionary trade policies influence growth rates 
negatively by decreasing both the rate of capital accumulation and its 
efficiency. 21 

VI. Concluding Remarks 

This paper shows that trade policy generates cross-country divergences 
in growth rates of per capita income. In a neoclassical model of an open 
economy in which domestic production requires domestic and imported 
inputs, trade distortions caused by government policies of tariffs and 
exchange controls lower growth rates significantly over a long transitional 
period because they impede the supplies of imported inputs, thereby 
decreasing the productivity of capital accumulation. Thus, the well
known idea that trade and payments regimes are associated with growth 
rates through efficiency is confirmed. 

The neoclassical open economy model considered here presents sev
eral implications. First, trade distortions are more harmful in a country 
that would import relatively more under a free trade regime: therefore 

20This result contradicts empirical findings by Levine and Renelt (1990) and 
Fischer (1991) that the black market premium is always insignificantly related to 
the growth rate, when the investment rate is controlled. However, they have used 
the premium itself in the estimation as well as smaller samples of countries. 

21 Another interestin� experiment is to test the significance of trade distortions 
alone. without interactiOn with 'IT, as in equation (43). Unfortunately, high cor
relations between independent variables, such as (1 + tariff) and 'IT(l + tariff), 
make it impracticable. 
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a free trade policy is more important in a smaU, resource-scarce country 
than in a large, resource-rich country. Second, if saving rates are constant 
over time, trade distortions affect growth rates similarly in both the 
endogenous growth model with no fixed inputs and the usual neoclassical 
model with diminishing returns. Third, distortions substantially lower 
the marginal productivity of capital, causing capital to flow out of 
highly distorted low-income countries to high-income countries with low 
distortions. 

The empirical results confirm that tariff rates and black market premia, 
interacting with the estimate of free trade imports, have significant neg
ative effects on the growth rate of per capita income across countries in 
the sizes predicted by the model. Although in theory protecting specific 
sectors with scale economies can lead to higher efficiency and thus to 
higher growth, the empirical results, using cross-country data, do not 
support this speculation. Restrictive trade policies and exchange controls 
have made growth rates and economic well-being significantly lower than 
they otherwise would be. 
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