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Abstract 

This paper provides a survey of recent growth models that attempt to explain 

the cross-country diversity in rates of economic growth. This survey shows that 

these models can only generate differences in growth rates in the absence of inter­

national capital markets. With free international capital mobility they imply that 

the growth rate of consumption and GNP would be quickly equalized all over the 

world. This paper describes a simple modification of standard preferences that 

eliminates this implausible growth-equalizatioµ result and is consistent with the 

fact that the savings rate is lower in poor countries than in rich countries. 
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the summer of 1990. I am thankful to the .World Bank for providing a stimulating research 
environment and to David Renelt, Piyabha Kongsamut, and Maria Cristina Almero for 
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the suggestions of participants in the Carnegie-Rochester Conference, in the European 
Science Foundation Conference on Economic Growth and in seminars at the World Bank, 
at the Wharton School, at the New University of Lisbon, at the University of Lausanne, 
at the Pompeu Fabra University, at the University of Maryland, and at the Enrico Mattei 
Foundati~n in Milan. As usual, I am solely responsible for any errors. 

I. Introduction 

During the past five years growth theory has become one of the most active 
areas of research in economics. This paper evaluates the progress made by 
this recent literature in explaining differences in rates of growth across coun­
tries and across historical epochs. This evaluation points to an important 
shortcoming of new growth theories: they can only explain cross-countr'Y dif­
ferences in rates of growth by assuming the absence of international capital 
markets. 

Most recent models imply that low rates of growth are the result of low 
real rates of return to investment by private agents. If this is the case the de­
velopment problem has a simple solution: allow stagnant countries to invest 
in fast-growing countries where the real rate of return is high. This simple, 
costless policy would lead real per capita consumption and real per capita 
GNP to grow at the same rate in the developed and underdeveloped worlds. 

Growth models point to this implausible solution to the development 
problem because of their specification of intertemporal preferences. The 
standard intertemporal utility function implies that the optimal savings rate 
is identical for two countries which have the same real rate of interest but 
different income levels. This property lead~ to the prediction that an un­
derdeveloped country which can invest in the United States will choose the 
same r.ate of savings, and hence will expand its GNP (but not its GDP) at 
the same rate as the United States. 

This paper studies a simple extension of standard preferences in which 
momentary utility has a Stone-Geary form: utility is derived from the amount 
of consumption that is above the level of subsistence consumption. With 
this modification it is possible to generate different rates of growth even in 
the presence of perfect international capital markets. These preferences also 
imply that the rate of savings should be lower in poorer countries as seems 
to be the case in the data. 

The paper is organized as follows. Section II summarizes different theo­
ries that attempt to explain the observed diversity in growth rates. Section 
III discusses empirical evidence related to these theories. This section also 
examines the relation between the implications of various models for the real 
rate of return and an indicator often used to evaluate the growth perfor­
mance of LDCs: the Incremental Capital Output Ratio (ICOR). Section IV 
discusses the role of international capital markets. Section V studies the 
properties of the rate of growth when preferences have a Stone-Geary form 
and presents evidence that accords with those properties. Section VI provides 
some conclusions. 



II. Why do growth rates differ? 

This section summarizes some of the theories that have been advanced to ex­
plain cross-country differences in rates of growth. All the theories described 
can be seen as extensions of the neoclassical growth model of Solow ( 1956), 
Cass ( 1965 ), and Koopmans ( 1965). 1 We first review the channels by which 
government policy can affect rates of growth. We then describe three mod­
els that predict the presence of trends in rates of growth: the neoclassical 
growth model and the models proposed by Romer (1986) and Jones and 
Manuelli (1990). The interactions between trade and growth are examined 
next. Finally, we discuss economies with poverty traps. 

In describing these theories we always impose some symmetry between 
the economy under study and the rest of the world to rule out explanations 
of differences in growth rates that are based solely on the existence of cross­
country differences in preferences or in technology. This type of symmetry 
is conventional in modern macroeconomic theory but is foreign to the de­
velopment economics tradition. Most of the models used in development 
economics emphasize the unique features of underdeveloped countries. 

Il. l Government policy 

Before discussing how government policy can affect economic growth, it is 
useful to lay out a simple linear growth model with no government. This 
model can be obtained by aggregating physical and human capital into a 
composite good in a Lucas (1988)-Uzawa (1965) economy that follows a 
steady-state path, has no externalities, and has identical technologies in the 
output and human capital accun~ulation sectors. 2 

While the linear model is very useful as an expositional device and as a 
guide to back-of-the-envelope calculations, it has some drawbacks. As Romer 
(1990a) has emphasized, this model (as all others of the Lucas-Uzawa variety) 
cannot explain why private firms invest in R&D. The linear model also tends 
to exaggerate the effects of certain public policies by ignoring the role of 

1This emphasis on models that extend the neoclassical framework to explain differences 
in rates of growth means that a large number of interesting papers associated with the new 
literature will not be reviewed in this section. Examples include Greenwood and Jovanovic 
(1990), Bencivenga and Smith (1988), Marcet and Marimon (1991), and Levine (1991) on 
financial intermediation and growth; Stokey (1988, 1991) on the process of introduction of 
new goods; Aghion and Howitt ( 1990) and Jovanovic and MacDonald (1990) on innovation; 
Krugman (1991) on economic geography; and Schmitz (1989) on the interaction between 
industrial organization issues and growth. 

2Jones and Manuelli ( 1990) and Rebelo (1991) discuss the properties of the linear model 
and of related models. King and Rebelo (1990) compare the effects of taxation on growth 
and on welfare in the linear model and in a version of the Lucas-Uzawa model in which 
there are no externalities and physical capital is used in the production of human capital. 
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population size and by assuming that the ratio of physical to human capital 
is fixed. But the qualitative effects of government policy described below can 
be built into virtually any endogenous growth model. 

The linear growlh model. In this economy population grows at the ex­
ogenous gross rate "IN and is composed of identical agents. To simplify the 
exposition all variables are expressed in per capita terms. We will represent 
the gross growth rate of variable X by "Ix. 

There is a single type of capital good ( Zt) which is a composite of physical 
and human capital. Production is a linear function of the stock of capital 
and can be used in consumption (Ct) or investment (11): 

}~ = AZt 

Yi= ft+ Ct. 

(1) 

(2) 

The law of motion for the per capita stock of capital is the standard one: 

(3) 

where {j represents the rate of depreciation. Since Z 1 is a composite good that 
includes human capital, it is natural to assume that investment is irreversible, 
ft~ 0. 

To describe t.he operation of this economy, it is convenient to think of a 
decentralization scheme in which there are two types of markets: spot factor 
markets and one-period credit markets. 

Households own the capital stock which they rent to firms for f4. Profit 
(or value) maximization by firms and equilibrium in the factor market implies 
that the rental price of capital must be equal to the marginal product of 
capital: Rt = A. Equilibrium in the credit market requires that the real rate 
of interest must be equal to rt = Rt - li = A - li. 

The growth rate of this economy is determined by the savings decision of 
private agents. Defining the savings rate as the fraction of net investment on 
net income, s 1 = (It - liZt)/(Yi - liZt), we can express the rate of growth of 
output as: 

/Y = (s r + l)hN (4) 

Equation ( 4) shows that changes in r have a direct effect on the growth 
rate and an indirect effect, associated with the response of the savings rate 
to changes in the real rate of return. To explore this indirect effect we need 
to make the savings rate endogenous. This will also clarify the effects of 
population growth on the rate of growth of per capita output. Thus, w_e 
assume that each agent in the economy has perfect foresight and makes his 
savings decision to maximize his life-time utility: 

co 

[! = LUh~ ;tu( Ci) (5) 
tooO 



The monetary utility function u( Ct) is assumed to be isoelastic to be 
consistent with steady-state growth: 3 

(c) 
_ c:-" -1 

u t - , 
1 - ()" 

()" > 0 (6) 

These preferences imply that households expand their consumption at a con­
stant rate whenever the real interest rate is constant. 

The parameter T/ represents the nature of the links between present and 
future generations. It is standard to assume that current generations care for 
the total utility of future generations, which corresponds to the case of T/ = 1 
(e.g., Lucas (1988)). However, Barro and Becker (1989) chose 0 < T/ < 1 
in their analysis of endogenous fertility decisions. As will be clear below, in 
equation (6), the value of 17 is crucial to determine the influence of exogenuos 
population growth on the rate of expansion of the economy. 

In order to ensure that lifetime utility is finite, so that (3) can be used to 
rank all feasible growth paths, we need to impose that: 

(f3'y'J, )l/u {[A+ (1 - f;))hN }(1-u}/u < l. (7) 

Finite utility conditions analogous to this one will be assumed to hold in all 
other models that we describe but will not be stated explicitly. 

The optimal rate of consumption growth from the standpoint of house­
holds is: 

/C = [/3 ,;z,-1(1 + r)](l/u) 

This implies that the optimal savings rate is: 

S = {J~+a-1)/u[,8(1+1·)](1/u) -1}/r 

(8) 

(9) 

It is well-known that the response of savings to changes in the real interest 
rate depends on the relative strength of income and substitution effects. But 
the usual property that with o- = 1 these two effects cancel each other and 
ds/dr = 0, while ds/dr > 0 with o- < 1 and ds/dr < 0 with o- > 1, does not 
apply here. In order for these relations to hold we would have to define the 
savings rate as: s~ =[It+ (1 -6)Zt]/[Y; + Zt(l - 6)]. The savings rates will 
generally respond to changes in r even in the case of o- = 1. 

The growth rate of output can be obtained by replacing s in equation 
(8). Alternatively, since output grows at the same rate as consumption, /Y 
can be obtained by replacing r in equation (8). One notable property of 
this economy is that it has no transitional dynamics; it always grows at the 
following rate: 

(10) 

3 The choice of preferences and production technologies consistent with steady-state 
growth is usually justified by appealing to the Kaldor ( 1961) stylized facts of economic 
growth. See Romer (1989) for a discussion of these facts. 
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This equation shows that an increase in the real rate of interest r = A _ f; 

always l~a~~ to an increase in the rate of growth. Expression (10) ignores 
the poss1~1li.ty of the no~-negativity constraint on investment being binding. 
When this 1s the case mvestment is zero and the gross rate of growth is 
(1 - 6)f1'N· 

Equation (10) also shows that population growth has a negative impact 
on t~e :~te ~f growth of per capita output whenever T/ < 1. When T/ = 1 
the positive mfluence of population growth on savings (see equation (9)) is 
exactly offset by the fact that a higher rate of population growth requil:es a 
higher savings rate to maintain a given rate of growth of per capita output 
(see equation (4)). 

This economy illustrates two features that are shared by virtually all 
endogenous growth models. The first is that the real rate of return does 
not decline toward zero as the capital stock increases. It is this property 
that makes sustained growth feasible. The second feature is the link between 
the real rate of return to investment and the rate of growth. If this rate of 
return is low, the rate of capital accumulation declines and so does the rate 
of growth. 

In a world composed of economies such as this one, t.he rate of economic 
e~pansion is uniform across countries. •Equation (8) shows that to generate 
different growth rates we need cross-country differences in the real rate of 
return. A natural source for these differences is public policy. We explore 
this idea below, but it is worthwhile noting that in this model the optimal 
public policy is generally independent of the country's inc:ome level.4 Thus, 
if all ~overnments maximized the welfare of the representative agent, all 
countnes would grow at the same rate. 5 

The effects of taxation~ Suppose that in the economy described. above the· 
government introduces a proportional income tax with rate r. The revenue 
from this tax is used to finance public consumption, Gt = rAZt· For now we 
will assume that public consumption does not affect productio~ and enters 
_into utility in a separable manner: . 

U = L(,8 I.Zr )t[u( Ct) + ¢(Gt)] (11) 
t=O 

The function ef>(.), which represents the utility associated with government 
4
See Chamley ( 1986) for a discussion of optimal tax policy in the neoclassical model. 

Lucas (1991), Yuen (1990), and Jones, Manuelli, and Rossi (1990) discuss similar results 
for endogenous growth models. 

5 An interesting new line of work has begun to explore the connection between endQge­
nous policy and economic growth. This involves modeling public policy as the outcome of 
a political process, insteac\ of considering the two polar cases of exogenous policy and opti­
mal policy from the standpoint of an infinitely-lived benevolent government. See Tabellini 
and Persson (1990) and Cohen and Michel (1991). 
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expenditures, is assumed to be bounded. 
With the introduction of income taxation the after-tax rental price of 

capital is R = A(l - r), while the after-tax equilibrium real interest rate 
is rt = A(l - r) - 8. Since the growth rate of the economy continues to 
be given by (8), it is clear that income taxation reduces the rate of growth. 
Given that tax systems are different across countries, this channel of influ­
ence of economic policy on the rate of growth can potentially be empirically 
important. 

Not all forms of taxation, however, have growth effects. A consumption· 
tax in this economy is equivalent to a lump-sum tax and has no effects on 
growth. In contrast, an investment tax has growth effects that are similar 
to those of an income tax: it reduces the real rate of interest and the rate of 
growth (see Rebelo (1991)). 

There are other policies that have the same effects as income taxation 
on the rate of growth. Poor protection of property rights and transaction 
costs associated with the investment process have effects on growth that are 
similar to those of an income tax.6 The same is ~rue for the inflation tax 
associated with monetary expansion (see Easterly et al. (1990) and Mino 
(1990) ). 

The effects of sectoral distortions. In less developed countries comprehen­
sive forms of taxation are rarely important. The tax collection mechanism 
is usually primitive and, for this reason, certain sectors (e.g., the export 
sector) are heavily taxed while others (e.g., the informal sector) escape taxa­
tion. Dual exchange-rate systems, tariffs, and import quotas are other forms 
of sectoral distortions commonly found in developing countries. Easterly 
(1990) analyses the effects of these distortions within an extension of the 
linear model. 

In Easterly's model there are two types of capital Z11 and Z2t, both of 
which are composites of physical and human capital. Production combines 
two types of capital goods according to a constant returns-to-scale function. 
For convenience of exposition we will consider the special case in which this 
function is Cobb-Douglas: 

F A zozl-o 
JI = It 21 (12) 

Both types of capital are accumulated according to (3). The resource con­
straint that faces the private sector of this economy is: 

(13) 

6 North (1987) provides an insightful historical discussion of the role of property rights 
in the growth process that accords with the implications of this model. Soto (1989) 
describes transaction costs that are commonly associated with the investment process in 
less developed countries. 

where T1 represents an investment tax on sector 1 or some other type of 
sectoral distortion such as tariffs or investment licenses. The real interest 
rate for this economy, which can be obtained following the same reasoning 
used in the linear model, is given by: 

(14) 

where t/J is a positive function of a. It is clear that this type of sectoral 
distortion has a detrimental effect on growth. An increase in r 1 lowers the 
real rate of return and the rate of growth. 

To explore the impact that sectoral distortions can have on the growth 
process, it is useful to compare two governments that seek to finance public 
expenditures that represent a constant share of output (we describe below cir­
cumstances in which it is optimal to maintain a constant government share). 
The first government uses income taxes while the second employs the sec­
toral investment ta~ described above. Figure 1, which compares the growth 
rates under these two policies for various values of the share of government 
expenditures in output, shows clearly that relying on the sectoral invest­
ment tax to raise revenue can have important negative effects on the rate of 
growth.7 When the share of government in output is 20%, the economy in 
which expenditures are financed through income taxes grows 1 % faster than 
the economy that relies on sectoral taxation. 

The role of government expenditures. In describing the effects of taxation 
we assumed that government expenditures enter separately in the utility 
function. Relaxing the separability assumption implicit in (11) can .have 
important implications for the determination of optimal tax and expenditure 
policies but is not necessarily relevant for the relation between taxes and 
growth. To see this, suppose that we replace the momentary utility u(C1) + 
</>(Gt) by a nonseparable function v( Ci. G i). To be consistent with steady­
state growth this function must have the form: 

v(Ci, Gi) = [C11 -"c~< 1 -"l - 1]-1-, 
1-a 

0 > O,a > 0 

where 0(1 - a)< 1 and 0(1 - a)< a to ensure strict concavity. 

(15) 

Suppose that the government follows a balanced budget policy by choos­
ing a combination of income tax rate T and government expenditures such 
that Gt = T AZ1•

8 In this case the rate of growth of this economy is, ignoring 

7The parameters that underlie this graph are a = 1/2,6 = .10,17 = l,')'N = l.014. 
The value of A was chosen so that the after-tax real rate of return is 3.2% when the rate 
of income tax is 203. The , "''e uf t3 was chosen so that the rate of growth is 2% per 
year in this scenario. See Ki11g and Rebelo (1990) for a more detailed discussion of these 
parameter values. 

ilThe optimal path for government expenditure, abstracting from the presence of dis-
torting taxes, is such that G,/C, = 0. · 
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for transitional dynamics to explain the Japanese postwar growth, the real 
interest rate in Japan in the end of World War II should have been close 
to 500%! These implausible predictions about the real rate of return can 
be traced to the presence of decreasing returns to scale to physical capital. 
When the production function is Cobb-Douglas, there is a simple expression 
that relates the value of the real interest rates in two countries which are 
identical except for their level of output: 

(18) 

In this expression a represents the labor share and YA/Y8 the ratio of outputs 
in the two countries, A and B. If we assume that a = 2/3, 6 = .10 (which are 
standard values used in growth-accounting studies, see Maddison (1987)), 
r A = 6.5%, and that country B has half of the output of country A, we 
obtain a value for ra = 56%. This is an extremely implausible value in light 
of historical evidence on rates of return (see Homer {1963), Siegel {1991), 
and Neal {1989)). Lucas {1990) discusses how differences in the levels of 
human capital and capital market imperfections can moderate these rate-­
of-return implications. The effects of differences in human capital can be 
explained using the production function proposed by Mankiw, Romer, and 
Weil {1990): Yi = AKr1 Hr2 L:-01

-
02

, where H is human capital and L raw 
labor. The relation between the reai interest rate of two countries A and B 
is, in this case: 

ra = (YA/Ya)ll-ol)/ol[(r A+ 6)(Ha/ HA)°2 l01
) - 6 {19) 

This expression shows clearly how differences in the levels of per capital 
human capital (HAandHa) can offset the tendency for the real rate of return 
to be low in poor countries. 

The Mankiw, Romer, and Weil ( 1990) model preserves the implications of 
the neoclassical model that, absent differences in technology, preferences, and 
policy, poor countries should grow faster than rich countries. The same is true 
about the Jones-Manuelli {1990) model which relies on a production function 
of the type: yt = AZ1 + Bzrri- 0

, where T represents nonreproducible 
factors such as land. The presence of T in the production function implies 
that the real rate of return is high for low levels of Z. 

In contrast with these convergence implications, the theory proposed by 
Romer (1986) predicts that growth should accelerate over time. This predic­
tion is based on an increasing returns-to-scale function such as the following: 

al,a2,a3 > 0 

al+ a2 = 1. 

(20) 

The factors of production in this economy are Zi. which is a composite of 
physical capital, human capital, and disembodied knowledge, and T, which 

represents nonreproducible factors of production. The variable k repre­
sents the per capita capital stock in the economy. The positive effect of k 
on production is meant to capture an external effect: the accumulation of 
capital increases the stock of knowledge in the economy benefiting all pro­
duction units.9 This externality implies that the competitive equilibrium is 
not Pareto optimal and hence there is scope for government intervention. 

In the borderline case in which al + a3 = 1, this economy's behavior 
is identical to that of the linear model: there are no transitional dynamics 
and the rate of growth is constant. If al + a3 > 1, it is not feasible for this 
economy to grow at a constant rate and the competitive equilibrium displays 
in general growth rates that accelerate over time. 10 

II.S International trade 

The belief that international trade can be one of the driving forces of eco­
nomic growth is shared by many economists and policymakers. The model 
developed by Romer (1990a) has been used by Grossman and Helpman 
(1989a, 1989b) and by Rivera-Batiz and' Romer (1991) to explore the links 
between trade and growth. This model has the advantage of being consistent 
with the observation that profit-maximizing firms invest in R&D activities. 

To describe the essential features of Romer's model, it is useful to abstract 
from population growth and to view all variables as representing aggregate 
quantities. The production function for the output sector is: 

{A' Yi= BL), Jo x(i)
1

-
0

di (21) 

The variable Ly denotes the number of quality-adjusted units of labor em­
ployed in the production of output. A continuum of capital goods indexed 
by i E [OAt} and represented by x(i) is also employed in production.11 Each 
capital good x(i) costs u units of output to produce and does not depreciate 
over time. For this reason the aggregate stock of capital in this economy 
is K, = v f

0
A' x(i)di. To produce capital good i it is necessary to have its 

design, that is, it is necessary that i E [OAt]. New designs are produced with 

9See Benhabib and Jovanovic (1989) and Caballero and Lyons (1989) for attempts to 
isolate empirically this type of externality. . 

10 HDmer's (1986) model does not have the same implausible implications for ~he time 
series behavior of the real rate of return as the neoclassical model. Suppose for instance 
that al+ a-2 = 1.10. In the benchmark case of King and Rebelo (1989) (which involves 
a real rate of return of 6.5% in the beginning of the century and a 6-fold increase output 
from 1900 to 1980), the model predicts that the real interest rate should have increatied 
from 6.5% in 1900 to 9.7% in 1980. . 

llThe assumption that there is a continuum of capital goods is convenient because it 
avoids dealing with integer constraints. 
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labor according to the following technology: 

(22) 

where L is the total number of available efficiency units of time. 
The market for intermediate products is competitive, so the rental price 

associated with x( i) is equal to its marginal product: 

R(i) = (1 - a)B Lfrx(it" (23) 

The inventor of a new type of capital has perpetual monopoly power in 
the market for that good as a result of a perfect patent system. Assuming 
that the economy is at the steady state, the quantity of each capital good 
produced is constant and the value of an additional patent is: 

PA= -vx(i) + (1 + r)R(i)x(i)/r (24) 

where r is the real interest rate, vx( i) the cost of production of the capital 
good (since there is no depreciation, production takes place only once along 
the steady-state path), and (1 + r)R(i)x(i)/r the present value of revenue 
from renting the capital good to firms in the output sector. Using equations 
(23) and (24) it is easy to see that the rental price that maximizes patent 
value is R( i) = vr / [ ( 1 + r) (1 - a)] and that the optimal quantity of x( i) that 
should be produced is: x(i) = Ly[(l - a)2 B(l + r)/(rv)]11<>. The value of a 
patent is equal to: 

PA = o:vx(i)/(1 - a) (25) 

The symmetric role of the capital goods in production implies that in the 
steady state x( i) = ~ for all i :S A,. 

Profit-maximizing in the output sector and equilibrium in the labor mar­
ket ensure that: 

BLa-1 1-aA w =a y ~ (26) 

Since there is free entry in the research sector, the value of a patent has 
to be in equilibrium identical to its cost: 

PAl>A/(1 + r) = w (27) 

Using equations (25)-(27) it is possible to determine the quantity of labor 
employed in the output sector as being equal to: Ly= r/[(l -0:}6]. This, in 
turn, determines the "innovation rate": 

/A = 1 +SL - r/(1 - a) (28) 

Along the steady-state path output is given by Yt = BL}r~I-<> At, so Yi grows 
at rate 'YA· Output is used in consumption and io. the production of new 
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capital goods: Yi = C1 + v~(At+1 - A1). Both consumption and production 
costs grow at rate /A· Equating /C in equation (24) to /A in (28) yields the 
equilibrium value of the real interest rate and the equilibrium growth rate. 
This growth rate is suboptimal as a result of the presence of monopoly pricing 
in the intermediate goods market. Since equation (8) holds for this economy, 
the property that higher real interest rates lead to higher growth is preserved. 
Equation (28) shows that there is a strong scale factor at work in this model, 
which may be troublesome in the presence of population growth. Integrating 
two economies identical to this one will increase the rate of growth, since L 
would double in the integrated area. Rivera-Batiz and Romer (1991) show 
that liberalizing the trade of goods and of ideas (represented by At) has the 
same effects as economic integration. 

The effects of tariffs and other trade barriers are theoretically ambiguous. 
In models similar to the one described, Grossman and Helpman (1989a) show 
that tariffs increase the rate of growth, while Rivera-Batiz (1989) discuss a 
case in which they slow down economic growth. This variety of theoretical 
possibilities is not surprising given the presence of increasing returns and 
monopolistic competition. It is well-known that second-best results are more 
complex and less intuitive than their first-best counterparts. 

11.4 Poverty traps 

A striking feature of the growth phenomenon in this century is that a large 
number of countries have failed to improve their standard of living. Easterly 
(1991) shows that the rate of growth of per capita GDP is not significantly dif­
ferent from zero in 46 out of 87 developing countries included in the Summers 
and Heston (1988) data set. This evidence suggests that some countries may 
have been caught in a "poverty trap": a stable steady-state which involves 
stagnation at low levels of income. Models which display poverty traps have 
been proposed in the endogenous growth literature by Azariadis and Drazen 
(1990), Tamura (1989), and Becker, Murphy, and Tamura (1990).12 

The mechanism at work in these models can be explained within a stylized 
example inspired by Azariadis and Drazen (1990). Consider a Lucas-Uzawa 
type model in which the equations that pertain to output production and to 
th c accumulation of capital stock are: 

O<o:<l (29) 

(~O) 

12The first poverty-trap mo9el was proposed by Nelson (1956). See Neves (1990) for a 
thorough discussion and critical evaluation of poverty-trap models. 



(31) 

The production function for human capital takes the following special 
form: 

H1+1 = B(l - N,)H, + H, if H, > H 

H1+1 = H, if H, < H_ 

(32) 

This technology implies that human capital can only be accumulated once the 
threshold level Hof human capital is reached. It is clear that the evolution of 
the economy depends critically on whether its level of human capital is above 
or below H. When H < H this economy is equivalent to the neoclassical 
growth model without technical progress. There can be no sustained growth 
and a steady state is reached whenever cxAK~-i H 1

- 0 + (1 - c5) = 1~-,, / /3, 
that is, when the real interest rate is such that agents choose a constant level 
of per capita consumption. 

If H1 > H the economy is identical to the one described in Lucas (1988) 
(abstracting from the production externality considered by Lucas). It will 
converge to a stedy state where it will grow at rate "fY = [/31X,-1 (1 + B)j(I/a). 

The human capital technology described in (32) is an extreme example, 
since it implies that economies with human capital below H cannot accumu­
late human capital. But it cap~ures the essential idea explored by Azariadis 
and Drazen (1990) that economies in which human capital is low are less 
efficient at accumulating human capital. This generates a poverty trap in 
which the steady-state real interest rate is low and so is the growth rate. 

Tamura (1989) and rh ker, Murphy, and Tamura (1990) explore a similar 
mechanism that works llliuugh the endogeneity of the fertility r,,IE· .. '.>ince it 
is relatively more costly for poor families to educate their children, they tend 
to have a larger number of children with less education than those raised 
by rich families.13 This mechanism means that countries with low levels of 
human capital can converge to a low-level steady state in which there is high 
population growth, no human-capital accumulation, and no growth in per 
capita output. 

III. Empirical evidence 

The data that are currently available to test the theories described in Section 
lI are extremely scarce. There are some estimates of GDP, population, ex­
ports, imports, and government expenditures for developed countries and for 
some developing countries (mostly in Asia and Latin America) that go back 
to the 19th century (see Madison (1982, 1983))- For most countries, however, 

13 Erlich and Lui (1989a, l989b) explore the role of implicit familial contracts in 
economies that have this lype of poverly trap. 

the data that are available cover the period from 1950 to the present. For 
this reason most growth studies have focused on cross-country regressions. 
These cross-country regressions are hard to interpret because most of the 
variables considered can be viewed as endogenous. These regressions results 
are also affected by measurement error problems and lack of robustness. 

The robustness problem has been examined in detail by Levine and Renelt 
(1990). These two authors show that virtually all policy variables (govern­
ment share in GDP, proxies for property rights protection, measures of trade 
intervention, etc.) are related to growth but that the signs and statistical 
significance of these relations depend on the other variables included in the 
right-hand side of the regression. This is partly a result of the fact that policy 
variables are highly correlated: countries that pursue highly distorting trade 
policies also tend to employ highly distorting tax systems, fail to guarantee 
the protection of property rights, etc. 

In an exhaustive study that uses one of Barro's (1991) basic regression 
equations as point of departure, Levine and Renelt (1990) identify two robust 
statistical relations: average rates of growth are positively related to the share 
of investment in GDP and the latter variable is positively related to the share 
of trade in GDP. Their basic regression equation, which employs observations 
for 101 countries for the p;criod 1960-1989, is (standard errors are reported 
in parenthesis): 

GYP= -0.83 
(0.85) 

0.35xRGDP60 - 0.38xGPO + . 
(0.14) ~ 

+ 3.l~xSEC + 
(1.29) 

17.5xlNV 
(2.68) 

R2 = 0.46 

(33) 

where GYP is the rate of growth of per capita GDP in the period from 1960 
to 1989, RGDP60 is the level of GDP in 1960, GPO is the growth rate of 
population, SEC is the enrollment in secondary education in 1960, and INV 
the investment share in GDP. This regression accords with Barro's (1991) 
finding that growth is negatively related to the initial level of per capita 

income. 14 

The investment share is clearly the most important variable in the regres­
sion described above. A regression of the rate of growth on the investment 

HThis result, which continues to hold if we exclude the variable INV from regression 
(33), might be taken as indicating the presence of cross-count_ry convergence. Barro a~d 
Sala-i-Martin (1989) and Quah (1990) discuss a different notion of_convergence that in­

volves a decline over lime in lhe cross-country variability of per capita income. 
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share yields the following results: 

GYP = - 0.005 + 
(0.004) 

0.137xINV 
(0.022) 

R2 = 30.6% 

(34) 

Below we explore one way of assessing the extent to which we can explain 
growth as a function of the investment share that is, perhaps, more revealing 
than looking at the R2 from this regression. This involves computing some 
model-implied real rates of return as a function of the investment share and 

the growth rate of output. 
The shadow real rate of re.turn. The linear model described in Section II 

implies that there should be a simple relation between growth, the real rate 
of return, and the investment share in GOP. Defining the investment share 
as i

1 
= Jtf (AZi), the equation of evolution for the per capita stock can be 

written as: 
(35) 

It is easy to see that the real interest rate r 1 = A - b can be written as 
a function of the investment share and of the rate of growth of aggregate 
output, /Ye. which m thi~ model always coincides with the growth rate of 

capital. 
(36) 

This formula is almost identical to the expression for one of the key indi­
cators used in practice to evaluate the performance of programs_ designed to 
help developing countries: the Incremental Capital-Output Ratio (ICOR): 

(37) 

where ft represents aggregate output. When b == 0, r1 == l/ICOR. 
Equation (36) holds for the Easterly (1990) model when. the eco~omy is 

at the steady state (in Easterly's model when investment 1s reversible the 
transitional dynamics last only for one period). It also holds for B.arr~'s 
(1990) model with a slight modification (a represents the sha.re of capital m 

production):15 

r 1 = a[/Nt/l't - (1 - h)J/i1 - b. (38) 

When [J = O, the ICOR is the inverse of the rate of return. described 
m (36). Thus, the linear model provides a theoretical foundation for an 

15formulas similar to this one can also be obtained for the neoclassical growth model, 
and for the models proposed by Romer ( 1986), Lucas ( 1988), and King and Rebelo ( 1990). 

indicator that has a long tradition in development economics.16 

Figure 2 depicts the real rates of return associated with the linear model. 
These were computed assuming that b = .10 and using growth rates for 
nonoverlapping 10-year periods and average investment rates for the countries 
in the World Bank data set. 17 The range of values obtained is too wide to 
be believable, demonstrating the incomplete nature of our understanding of 
the growth phenomenon on the basis of rates of accumulation. 

IV. The role of international capital markets 

All of the models reviewed in Section II explain differences in rates of growth 
as the result of differences in real rates of return. In order for these differ­
ences in rates of return to survive international capital ma.rkets must have a 
primitive form. With perfect capital markets rates of return would tend to 
be equalized across countries leading to uniform growth all over the world. is 
The only exception to this equalization result involves the cise of taxation 
under a worldwide system considered by King and Rebelo (1990) and Rebelo 
(1991) and further examined below.19 

To describe the impact that international capital markets can have, let 
us return to the linear model of Sect.ion II and consider a country in which 
the real rate of return is r = A(l - t:) - b as a result of transactions costs 
represented by t:. In developed countries these transaction costs do not exist 
and the real rate of return is r* = A - b. What would happen if the private 
sector were allowed to invest in the international capital market at rate r•? 
In the extreme case in which there are no irreversibilities or adjustment costs 
associated with the capital installed, production in the LDC would be driven 
to zero and all capital would be moved abroad. GDP would be zero but GNP 
and consumption would grow at the same rate as in the developed world. 

16The Bruno and Chenery (1962) model can also be seen as rationalizing the use of 
the ICOR. In their model the production function is Leontieff, and there is a significant 
fraction of the active population that is unemployed. For this reason, the production 
function can be seen as being linear up to the point where all active population becomes 
employed. After that point the economy can no longer grow and hence no longer resembles 
the linear model. 

17The levels of these rates of return are generally very high when compared with the 
6.5% average real rate of return associated with common stock in the U.S. in the 1928-1988 
period (see Ibbotson and Sinquefield (1988)), or even to the 30% return on equipment 
investment estimated by De Long and Summers (1991). This is partly a result of the 
narrow concept of investment used which excluded, among other things, investment in 
education. 

18This is the reason why Grossman and Helpman (1989a), who assume the presrnce 
of international capital markets, focus on explaining the world growth rate insteB_d of 
cross-country differences in rates of expansion. 

19The effects of liberalization of international capital markets are particulacly dramatic 
in models with increasing returns, see Correia (1991). 



E 
;:I 

u 
0:: 
0 
u 
Oi 
0:: 
Oi 
u 

0:: 

~ 
-:;: 
.c 
<I) 

350 

300 

250 

200 

150 

100 

50 

04 

Oo 

8 
0 

0 0 0 0 
0 0 

0 .. 0 
g 0 0 

0 

'l,o 
8 fj 0 

C:o 0 e 
0 • 

0 
o I 

6 

Log of 1960 real per capita GDP 

Figure 2 

Linear Model 

8 9 10 

This represents a solution to the development problem that in our view 
is markedly utopian. It suggests that the World Bank should be setting up 
mutual funds in stagnant countries that allow their population to invest their 
savings in rapidly growing economies. This simple, costless policy would lead 
to an equalization of the growth rateoof GNP and of consumption. Below we 
discuss some modifications of this scenario that might mitigate the growth 
equalization implication. 

More complex forms of production and accumulation. The first mod­
ification has to do with the reversibility of investment. If investment w~re 
irreversible, all new investment would take place abroad and per capita GDP 
would tend to decline. In this case liberalizing capital markets leads to high 
growth rates in per capita GNP which quickly decline toward the growth rate 
of developed countries. 20 

Introducing sectors that use factors of production that cannot be moved 
abroad (e.g., land and labor) eliminates the prediction that GDP would 
embark on a declining path after the opening of internationa:l capital mar­
kets. Consider, for instance, the poverty trap model of Section 11.1. If 
an economy that has Ht < H and is at the low-level steady state could 
obtain a rate of return n on its investments, it would produce domesti­
cally until the point where the domestic real interest rate coincides with 
r* : rt = aAJ<t'- 1 H 1

-<> - 5 = r*. In this case GDP would be constant and 
domestic investment would only compensate depreciated capital. 

Models with immobile factors can be used to show that liberalizing capital 
flows may have important redistribution effects. The owners of the immobile 
factors may become worse off as a consequence of financial liberalization due 
to decline in the level of domestic capital. 

In a model in which the accumulation of physical and human capital are 
treated separately, such as the one in Lucas (1988) and in King and Rebelo 
(1990), the effects of a liberalization of capital flows are more complex than 
in the linear model. But they also involve a decline in the rate of domestic 
investment in favor of investment in the international capital markets. 

Nontmdab/e goods. Introducing nontradable goods does not generaJly 
eliminate the growth-equalization result. This can be illustrated by modi­
fying the linear model of Section II.l to assume that consumption is a non­
tradable which is produced with land and capital:21 

(39) 

Capital is tradable and, before opening capital markets, it is produced 
according to a linear production function with productivity A(l - t:) and 

20The higher the rate of depreciation of the domestic capital stock, the higher the growth 
rate in the initial period and the faster the convergence to the world growth rate. 

21 This model is described in more detail in Rebelo (1991). 
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accumulated according to (3). Before liberalizing capital flows this economy's 
real GNP, measured in units of the tradable good, grows at the rate: 

/GNP= [,81f:,- 1(1 + r)jl/[1-a(l-cr)] 
(40) 

where r =A(~ - ~) - b. Once liberalization is accomplished, the new growth 
rate of GNP is given by expression ( 40) with r replaced by r• that is the 
gro~th equalization result obtains despite consumption being a ~ontrad~ble. 
This result, suggested by this example, holds generally as long as the non­
trad~ble goods are produced with tradables. When this is not the case, it is 
possible to ~ave two countries with different GNP growth rates despite the 
~rese~ce of Integrated capital markets. One example of this type is discussed 
m_ Bu1ter and Ketzler (1991). In their model human capital is produced 
with a nontraded input (inherited human capital) which cannot be used in 
production. 

. Th_e role of uncertainty. The consideration of uncertainty can also poten­
tially m~u~nce the growth equalization result. Households in LDCs might 
not be w1llmg to b~ar the risks associated with investment in the developed 
world. But the evidence suggests that investment in LDCs is much riskier 
th~ in dev~loped countries even when we disregard the possibility of confis­
cat10n of private assets by the government. 

The data available for the "emerging stock markets" in LDCs indicate 
that the var'.ance of returns to their stock-market indexes is much higher 
than the variance of returns to the Standard & Poors 500 index. But since 
average returns in LCDs have also been generally higher than average returns 
to the S&P 500, nothing can be concluded from this observation unless we 
have a model that allows us to price risk. 22 

If we use the variance of real GDP to measure the risk associated with 
investment, we conclude that this risk is higher in LDCs: in the Summers and 
Heston (1988) data set the variance of real GDP for the 1/3 poorest countries 
is twice the variance of the 1/3 richest countries (.0033 versus .0016) (see 
Renelt (1991 )). 

It is worthwhile noting that the presence of political risk cannot eliminate 
t~e growth-equalization result because the flows of capital that are being 
discussed go from LDCs to developed countries, not the other way around. 

Theoretically the influence of uncertainty on growth is ambiguous. As is 
clear from Levhari and Srinivasan's (1969) classical paper on savings under 
uncertainty, whether a mean-preserving spread increases or decreases the rate 

22Th~ data collected by the International Finance Corporation (1990) show that during 
the period 1984-89 the standard deviation of returns to the S&P 500 was 5.12%, while the 
standa_rd deviation associated with the returns to a composite index of stock in developing 
countries was 7 .06%. The variance of returns for every single country included in the index 
was higher than that of the S&P 500. 
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of growth depends on whether a is greater or smaller than one. Assuming 
that log(l + r 1) is i.i.d. and follows a normal distribution with mean µ and 
variance v2

, the growth rate of the linear economy discussed in Section II.l 
1s: 

/t = (,81f:,-1 )(1/a)(l + r1)exp{[µ(l - a)+ (1 - a) 2 (v2 /2)]/a} (41) 

The mean growth rate is given by a simpler expression which shows clearly 
that a mean-preserving spread (an increase in the variance term v2 together 
with an adjustment in µ that keeps E(l + r 1) constant) decreases the meci;n 
growth rate if a < 1 and increases it when a > 1. 

E(l1) = [,81f:,- 1 E(l + r1)](1fcr)exp[(v2 /2)(a -1)] (42) 

As one would expect, the variance of the rate of growth, which is given 
by: 

var(l1) = [,81:Z,- 1 E(l + r 1)]{2/cr)exp(av2 )[1 - exp(-v2
)] (43) 

always increases with a mean-preserving spread. 
The taxation of foreign investment. Whether tax-driven differences in 

rates of growth can survive in the presence of international capital markets 
depends on how income from foreign investment is taxed. 

There are essentially two systems .regarding the tax treatment of foreign 
investment: the worldwide system and the territorial system. Under the 
worldwide tax system an investor pays domestic taxes on income from foreign 
investment but receives credit for any taxes paid abroad on the same income. 
Since this credit cannot exceed the amount of domestic taxes associated with 
foreign income, the relevant tax rate is in this case max( r, r*), where r* is 
the foreign tax rate. Under the territorial system foreign income is exempted 
from taxation. 23 The worldwide system is used by the U.S., the U.K., Japan, 
and Canada, while the territorial system is followed by France and by the 
Netherlands. 

It is easy to see that under the worldwide system taxation can still gener­
ate different rates of growth in the presence of international capital markets. 
If r* > r no foreign investment will be undertaken. If r* ~ r there is still 
no reason to move investment abroad since the relevant tax rate continues 
to be r. For this reason the effects of taxation are the same as in a closed 
economy. 24 

23This discussion ignores other relevant features of the tax system such as the role of 
transfer prices, the possibility of tax deferral, and the existence of a tax credit by cou~try 
versus an overall tax credit. See Slemrod (1988) and Swenson (1989) for more detaijed 
discussions of the tax treatment of foreign investment. 

240ne problem with the worldwide system is that it is only optimal under very restrictive 
assumptions; see Feldstein and Hartman (1979). 
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Under the territorial system, an increase in domestic taxes rate above 
r" has the dramatic implications already discussed: all new investment is 
undertaken abroad. 

In sumn:ary, with ~he e~ception of taxation under the worldwide system, 
t~e me~am:ms described m Section II do not survive as sources of growth 
differentials m the presence of international capital markets. These mecha­
nisms c~n ne~erthel~s be important to explain differences in rates of growth 
across h1stoncal periods .. Goodfriend and McDermott (1990) is an example 
of a model that can be viewed as explaining how the world as a whole moves 
from primitive forms of production to modern, specialization-based forms of 
organizaton. 

V. Savings and growth 

In the absence of international capital markets, differences in real rates of 
~eturn.that reflect aspects of the technology or of government policy translate 
~nto d1~erences i~ rates of growth. In the opposite polar case of perfect 
mternat1onal capital markets, the real rate of return is the same all over 
the world and, as a consequence, technology and government policy cannot 
influence the rate of growth of consumption and have generally a small impact 
on the rate of expansion of GNP. 

. T~is secti~n cons.iders a simple extension of the standard preference spec-
1ficat1on that 1s consIStent with differences in rates of growth with perfect in­
ternational capital markets. These preferences have the time-separable form 
described in (5) but have a different momentary utility function: 

(c) 
(C1-C) 1-a-l 

u ( = o->0 
1 - <7 1 

( 44) 

The only difference between this Stone-Geary function and the one described 
in (6) involves the consumption subsistence term C .. With this utility func­
tion the elasticity of intertemporal substitution, which is (1-Q/C1){1/a), is 
no longer constant: it is equal to zero when C1 = Q_ and converges to {1/o-) 
when consumption grows at a sustained rate.25 

Before we discuss the role of international capital markets, it is useful to 
describe the competitive equilibrium for a closed economy when the technol­
ogy is linear and the government levies a proportional tax on income as in 
Section 11.1. In this case, it is possible to solve the model in closed form. 

25 King and Rebelo {1989) discuss the transitional dynamics of a version of the neo­
d~ical model that has these preferences. Christiano (1989) uses a neoclassical model 
w1t.h Stone-Geary preferences in which a trend is introduced in subsistence consumption 
to interpret the growth of Japan in the postwar period. 

~iven the.level of per capita capital stock, Z1 , the optimal level of consump-
tion associated with these preferences is given Ly: . 

Ci = a[Zt - Z.] + Q, (45) 

In this expression Z. = Q/ ( l + r - 1N) is the minimum level of capital that 
can support the subsistence level of consumption. The real interest rate is 
given by r 1 = A(l -r )-h. The constant a is equal to a = (1 +r)-[.81'"-1 (1 + 
r)j(l/cr)/'N· The optimal rate of savings is given by the following hyp:bola.: 

(46) 

The rate of savings converges to bN - 1 )/r when the level of capital ap­
proaches Z. When 1 + r > 71;"//3, the country pursues unbounded growth. 
When)+ r < ")'~-"/{3 it converges toward the subsistence level Z. 

To have a better feel for the implications of this model, itis useful to 
look at two examp.Jes. The first, depicted in Figure 3, pertains to country 
A where the private rate of return is low, for one of the reasons suggested 
in Section II, so that 1 + r < 'Y~-"//3. The level of income in this eoonomy 
converges toward the subsistence level. 

Suppose that agents in this country are allowed to invest in the devel­
oped world and that currently the level of income in the economy is twice 
the subsistence income level. As ~e-have seen in Section III, if Q. were zero 
the growth rate would suddenly increase to the same level as that of the 
developed world. But since C > 0 and the economy is close to subsistence 
consumption, there is a very long period of slow growth. The reason for 
this is that locally around the subsistence steady state the elasticity of in­
tertemporal substitution is close to zero. As consumption increases, so does 
the elasticity of intertemporal substitution, eventually converging to l/a and 
leading households to choose steeper paths for their consumption profiles. 

Figure 4 shows that the pattern of evolution that would follow a liberal­
ization of financial flows. This transition process can be extremely slow; it 
can take a long time for the economy to grow at a "healthy rate" and the 
brush with poverty will leave permanent scars: there is no tendency for this 
country to catch up with the level of income of the rest of the world. 

After the liberalization of capital flows, all new investment is undertaken 
abroad but initially these flows are very small and the effects on growth 
almost negligible. One way to see that the short-term effects of financial 
liberalization are likely to be disappointing is to look at the relation between 
the savings rate and the rate of growth associated with equation { 4 ): /Y = 
(sr + l)/l'N· When the level of consumption is close to C, the respons,e of 
savings to changes in r is very small and s is close to zero. As a consequence, 
eliminating internal distortions or allowing investment abroad to raise r will 
have almost no short-term impact on the rate of growth. 
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The idea that poor countries have lower savings rates is not new. It 
was one of the empirical regularities discovered by Kuznets (1966, pp. 426-
7) and it is a prominent feature of the famous Kaldor {1956) model. This 
idea is, however, often associated with the time-honored question concerning 
the relation between income distribution and growth. In the Kaldor (1956) 
model there are two groups of agents that have different marginal savings 
rates. Thus, redistributing income raises the aggregate savings rate and the 
rate of growth. The Stone-Geary preferences described in (44) do not imply 
any relation between income distribution and the rate of growth.26 The · 
reason for this is that the consumption decision rule (45) is linear, implying 
that although different agents have different average savings rates, they all 
have the same marginal rate of savings. 

There are several sources of evidence consistent with the idea that poor 
countries have lower savings rates. Giovannini (1985) has estimated that the 
elasticity of intertemporal substitution in LDCs is extremely low and often 
insignificantly different from zero. This is exactly what one would expect 
from our Stone-Geary formulation. Recall that the elasticity of intertemporal 
substitution is equal to (1-C /Ci)( 1/ a), so countries with consumption levels 
close to Q should be expected to have low values for the rate of intertemporal 
substitution. 27 

Atkeson and Ogaki ( 1991) shqw that two types of utility functions ratio­
nalize simultaneously the fact that rich people have higher savings rates and 
low food expenditure shares than poor people: a two-good extension of (44) 
and a 2-good addilog utility function. They discuss a large body of evidence 
that supports both of these empirical regularities and describe simulations 
in which their models reproduce the S-shaped pattern of savings as a func­
tion of income suggested by h': uznets. They also prove aggregation results 
for these utility functions that guarantee that the relevant elasticity parame­
ters can be estimated using aggregate data. In a separate paper (Ogaki and 
Atkeson (1991)) they report estimation results focusing only on the addilog 
utility function. This narrower focus is justified by the fact that their 2-good 

:z6See Williamson {1989, Lecture 3) for an historical discussion that supports the idea 
that inequality and growth are unrelated. 

270ne possible problem with Giovannini's estimates is that they rely on data for the real 
return to time deposits. It is unclear whether these real rates of return, which are often 
negative, are a good measure of the real rate of return to capital in LDCs. [n developing 
countries the financial intermediary system is often primitive, and retained earnings are 
used to finance investment projects whose rates of return are much higher than the time­
depoeit rate. The fact that the change in time-deposits as a fraction of savings is small 
can be seen as suggesting that direct financing of investment is, in fact, an important 
phenomenon in LDCs. Gelb {1989) reports that the change in M3 (which includes currency 
plus deposits) on savings during the period 1965-73 was 18.7% for countries with a positive 
real interest rate, 12.7% for countries that had small negative real interest rates, and 6.4% 
for countries that had large negative real interest rates. 

extension of (44) has the counterfactual implication that the elasticity of the 
demand for food is highest for poor people 

Figure 5 shows the relation between the share of gross domestic savings 
in GNP and the level of real per ca.pita GNP. Each point corresponds to 
the average savings rate and income level for a given country during a 10-
year period (only nonoverlapping periods were used; the figure has the same 
features if we take averages over to different time horizon). The solid line 
in this figure corresponds to an estimate of the hyperbola described in ( 4~)­
Figure 6 presents the same evidence but concentrating on countries with 
incomes less than 15,000 1987 U.S. dollars. The dotted line in Figure 7 
depicts an estimate of ( 46) while the solid line was constructed by ordering 
the countries by income, dividing them into 10 classes and computing the 
simple average of the savings rate for these various classes. This set of figures 
shows a relation between the rate of savings and the level of income that 
accords remarkably _with the predictions of equation (46). 

Table 1 shows that the relation between the inverse of the level of income 
and the rate of savings holds up when we move from a bivariate comparison 
to a multivariate analysis. The data used in these regression are those of the 
Barro-Wolf data set extended to include World Bank measures of the savings 
rate and of the share of exports in GOP. Standard errors, reported in paren­
thesis, are based on White's (1980) heteroskedasticity-consistent covariance 
matrix. The first regression describes the relation between the savings rate 
and the inverse of the level of income 1960 (INVGDP60), depicted in Figures 
5 through 7. The second regression includes the variables in the Barro-Wolf 
(1989) data set that are not highly correlated with the initial income level. 
These variables are the share of government consumption expenditures in 
GDP (GOV), number of revolutions per year (REVOL), number of assassi­
nations per million population per year (ASS ASS), and the magnitude of the 
deviation of the investment deftator from the sample average (PPI60DEV). 
In this regression the coefficient on INYGDP60 continues to be negative and 
significant. The same result holds when we include, in the third regression, 
the share of exports in GDP (XGDP). The motivation to include this vari­
able is Levine and Renelt 's ( 1990) finding that this is the only variable that 
is robustly correlated with investment. 28 Regressions (6) and (7) on Table 
2 include the variables of the Barro-Wolf data set that are highly correlated 
with the initial level of income (Table 2): the enrollment ratios for primary 
and secondary education in 1960 (PRIM60 and SEC60, respectively) and the 
dummy variables for Africa and Latin America. Not surprisingly all the vari-

28 Romer {1990b) reports results similar to those of this equation for the invest~nt 
share. He found that per capita real income in 1960 is the only variable that has explana­
tory power for the investment share after one controls for the influence of the share of 
exports in GDP. 
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ences, we obtain the implication that allowing stagnant countries to invest 
their savings in growing economies would solve the development problem. 
This suggests that the standard preference specification is inadequate to 
think about growth in open economies. 

This paper explores the simplest modification of standard preferences that 
has two properties: it is consistent with evidence that poor countries save less 
than rich countries and implies that a liberalization of capital flows would 
have negligible short-term effects on the rate of growth. Empirical and the­
oretical work that improves on this preference specification can potentially 
enhance significantly our understanding of the development problem.29 An 
important by-product of this research might be the solution to another clas­
sical problem in development economics: the relation between the dynamics 
of income distribution and the growth process. 

29 Allen {1989) and Zervos (1991) are examples of studies of the consequences of depar­
tures from standard preferences for the implications of growth models. 
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