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Accounting for Differences in Economic Growth

by
Barry Bosworth, Susan M. Collins and Yu-chin Chen

Abstract

This paper uses a combination of growth accounting and regression analysis to examine economic
growth experiences of 88 developing and industrial economies over the period 1960-1992. The decomposition
shows that increases in total factor productivity (TFP) have been surprisingly small in developing countries,
and that accumulation of physical and human capital account for most of the growth per worker. This
reinforces a finding of some previous authors, but for a much larger sample of countries. Fufdwriitae
countries with high rates of factor accumulation do not have unusually high rates of TFP growth provides little
support for the new endogenous growth theories. Our analysis also uncovers significant difficulties with the
use of investment rates and school enrollment rates as proxies for capital accumulation, highlighting a reason
why some previous studies have understated the importance of accumulation.

Our regression resulssrongly support the growing consensus that stable, orthodox macroeconomic
policy, combined with outward oriented trade policies foster economic growth. We explore the channels
through which determinants of growth operate. Among other findings, we show that larger budget deficits
slow growth through reducing capital accumulation, while real exchange rate volatility operates mainly through
slowing TFP growth. Outward orientation appears to work through both channels.



Introduction

The question of why rates of economic growth differ across nations has long been a subject of research
and policy debate. The last decade has witnessed telegment of several theoretical ideas that attempt to
move beyond the neoclassical model with its emphasis on diminishing returns to factors, such as capital
accumulation, that might be influenced by government policies. Atdliey level, a new consensus has
emerged that has replaced the old emphasis on inward-oriented growth policiag, developing countries
are urged to focus their attention on the maintenance of a stable macroeconomic environment and the adoption
of microeconomic policies that limit the role of government and give precedence to private agents in open,
liberalized markets. Particular emphasis is assigned to the removal of barriers to free economic interchange
between the domestic economy and international markets.

In recent years, there have also been a large number of empirical studies aimed at providing
evidentiary support for the policy advice and identifying the key features that distinguish countries with high
and low rates of economic growth. On some issues the empirical evidence has been weak and contradictory.
For example, there is little agreement on some of the most basic issues, such as the importance of capital
accumulation in the growth process.

A recent paper by King and Levine suggested that differences in the amount of capital per worker
account foronly a small amount of the differences in national standards of living; and, while capital

accumulation is important, it is fdrom a dominant factor in the explanation of differences in rates of
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economic growth over tinfe. Their analysis is supportive of much of the new policy consensus in that it
implies that countries can achieve high rates of growth through means other than the painful postponement
of consumption. Measures aimed at liberaliziraghats, increasing the degree of interaction with the global
economy and reducing the scope of government can speed the process of catching up with the industrial
countries through increasing the efficiency with which capital and labor are employed, total factor productivity
growth.

Alwyn Young has disputed this view by showing that high rates of factor accumulation largely account
for the rapid growth of the East Asian econonlies. He finds that gains in total factor productivity have been
very similar to those of other economies. This conclusion is challenging both to those who perceive large
efficiency gains from market liberalization, and to those who advance East Asia as evidence of the benefits
of government industrial policies aimed at planning the structural evolution of the economy. On the other
hand, most researchers would interpret the empirical studies of the link between stable macroeconomic policies
and economic growth, and the positive contribution of an open trade regime as relatively robust findings.
However, the channels through which these actions affect growth remain very unclear.

Much of the empirical research has been stimulated by the development of large multi-country
databases at the World Bank and the Penn World Tablentiet it possible to undertake cross-country
comparisons of economic growth and its relationship to various indicators of economic policy. The cross-
country studies have pursued three basic methods of empirical analysis. The first uses regression analysis to
estimate the parameters of an underlying common production function. These studies haist@tgnut
much of the work was limited to a few industrial countries until recently becaushoftage of the required
data. The second approach is of more recent vintage, and, although it also relies on regression analysis, it takes

a more eclectic view of the growth process -- including in the regressions a wide range of conditioning

2King and Levine (1994).

3Alwyn Young (1994a and 1994b).
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variables that might influence the growth process rather than focusing on estintlagegrotiuction function
per se. The third approach, growth accounting, eschews the regression approach in favor of a framework
which concentrates on dividing the sources of growth betweamoittigbution of increases in the quantity of
the factor inputs and the efficiency with which they are used.

Each of these approaches has its usesidng are free from problems. Regression analysis is often
used to estimate the relative role of the different factors, such as capital and labor, in the production process;
but there are major issues of simultaneity, measurement error, and the choice of a specific fiamoti time
generate considerable controversy. For many purposes, the use of each factor's share in total income is an
equally valid and more straight-forward means of measuring their relative importance. Finally, production
function estimation often relies upon very simple measures of changes in technology -- a time trend plus a
catch-up term, for example. Yet, there is an increasing emphasis on differences in the technological
component, total factor productivity, as criticathe explanation of differences in levels and rates of change
of income per capita across countries.

Today, the more common objective of the regression-based studies is to search for important
regularities in the data: examining the correlation between economic growth, initial conditions, and the role
of the government policy regime. These studies can be very useful in identifying important characteristics that
distinguish the high and low-growth economies, but the methodology is limited as a means of providing insight
into the channels through which the various factors operate. Thus, there is a substantial concern that the
empirical results may reflect spurious correlations or the common influence of other unidentified factors.

Growth accounting offers a more structured framework for assessing thevat@as factors in the
growth process. It relies upon principles of cost minimization and marginal productivity analysis to use
earnings as the basis for developing a set of weights to combine the various factor inputs into a total index.
The focus is on obtaining quantity series for each input, which when multiplied by the input's weight yields

its contritution to changes in output. A growth accounting exercise has the added benefit of forcing a more
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careful evaluation of the quality of the underlying data used in the analysis. It is, however, ontyusuirag
framework in which the efficiency component is obtained as a residual; and, by its nature, it cannot really
identify the contribution of the more ultimate sources of growth, such as institutions and government policy
that determine the environment within which economic activity takes place.

The recent regression studies reflect a particular interest in those policies than are commonly grouped
together under the heading of structural adjustment programs -- achieving a combination of stable
macroeconomic policies and the enactment of liberalization policies that expand the scope for private markets.
The studies have sought to go beyond measurement of the proximate sources of growth to identify the role
of the underlying institutional and other factors responsible for growth. They have been stimulated by the
new literature on endogenous growth models, where thegréater emphasis on efforts to explain changes
in total factor productivity. The approach is well-illustrated by the empirical wdRobért Barro and Jong-

Wha Lee, who have sought to identify some basic characteristics that can dégeripgitween slow and fast-
growing economies, the supporting papers for the 1991 World Development Report, and the 1993 World Bank
Conference on national policies and long-term gréwth. The Barro-Lee analysis, for example, leads to a focus
on the positive effects of improved education and physical investmemyergence effect for countries that

begin with a low level of GDP per capita, negative effects due to large and distorting effects of government,
and political instability. Other researchers have sought to explore the growth implications of different
macroeconomic policies or liberalizing reforms in the area of international economic relations and financial
markets:

A primary difficulty of the above type of analysis is in the interpretation of the results. The regressions

provide little insight into the channels through which the various right-hand side variables affect growth, giving

“Barro-Lee (1993b), World Bank (1991), and World Bank(1993c).

*Examples are provided by the papers in the World Bank Conference on National Policies and Long-term Growth
that are published in the December 1993 issue of the Journal of Monetary Economics.
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rise to concerns that they may reflect a reverse causal relationship or that the left and right-hand side variables
are both influenced by a third set of other unspecified fattors. Some of these concerns could be ameliorated
if we could distinguish between effects on economic growth operating through changes in factor accumulation
versus the efficiency with which they are used.

This paper complements the existing research in two respects. First, we use an accounting framework
to isolate the contributions to growth in output per worker of the accumulation of physical capital, improved
education and gains in the efficiency with which the factors are used. This involves the use of data on the
stock of physical capital and measureghtaneducational attainment of the workforce, rather than relying on
proxies, such as the investment rate or school enrollment rates, as is common with many of the prior studies.

Second, we use these data to examine the correlation between economic growth and some of the posited
fundamentals, but within a framework in which we can distinguish between their influence on factor
accumtation and total factor productivity (TFP) growth. That is, we attempt to combine the discipline of a
growth accounting framework with the greater flexibility of the regression analysis to explore the channels
through which government policies and institutional arrangements affect the growth process.

In the following section we construct a set of growth accounts, covering the period of 1960 to 1992,
for a sample of 88 countries that provides coverage of all of the major regions of the global economy. We are
able to take account of the growth in physical capital, changes in labor-force participation rates, and
improvements in the educational qualifications of the work force. The result is a decompotiitiogrofvth
in output per worker into two basic components of increases in capital (physical and education) per worker and
gains in total factor productivity. One important conclusion is that a growth accounting exercise yields
substantially different implications about the relative roles of factor accumulation and TFP growth than is often

inferred from regression studies that rely on various proxies as measures of factofamunive find that

éCarrol and Weil (1994) , for example, find a causal link running from income growth to saving, but not the reverse
based on Granger-causality tests of panel data for 59 countries spanning the period 1960-87.
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measures, such as the share of investment in GDP or school enrollment rates, that are often used as proxies
for factor accumulation in regression studies cawelng poor representations of the basic processes they are
meant to represent.

The second section illustrates the use@jrabination of growth accounting and regression analysis
to examine the role of initial conditions, changes in the external economic environment, macroeconomic
policy, and the trade regime in accounting for differences in growth rates amogsas. We use regression
analysis to explore the correlation between the overall growth rate and a wide range of policy indicators that
have been used in prior studies; but we go on to distinguish between those factors that primattilg affesct

of factor accumulation and those that alter TFP growth.

Construction of the Accounts

While growth accounts have long provided a useful framework for analgzergpmic growth in the
industrial economies, their use for a broader group of developing countries has been limited by the lack of
available data on the major inputs. Most previous studies have been restrictetbtd few countries where
the researcher was able to obtain the required information from natiamaks. That situation has changed
recently due to the development s¥veral large international data sets. First, the International Labor
Organization has compiled a consistent set of data stretching back to 1960 that provides estimates of the
economically-active population (labor force) for most countries. Second, Robert Barro and Jong-Wha Lee
have constructed measures of thecational attainment of the adult population covering 129 countries over
the period of 1960 to 1985. Thisakes possible some adjustment of the labor force for improvements in

skills. Third, a World Bank project has created a datawith estimates of the physical capital stock (92

"Three of the most detailed recent examples are the studies of: Elias (1990) covering seven Latin American countries;
Hofman(1993) who compared six Latin American countries with three in Asia: and Young(1994), fondauy
industrializing economies of Asia.
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countries) and an alternative measure of educaticaahmient (85 countries). We have also made use of an
updated version of the Penn World Tables (version 5.6) that provides output data at comparable international
prices for 155 countries.

These data are used to doanst measures of real output per worker over the period of 1960 to 1992
for a sample of 88 countriesnd the growth in output is partitioned between the contribution of increases in
capital (broadly defined to include physical capital and educational skills) per worker and improvements in
the efficiency with which the factors are used, total factor productivity (TFP). The choice of countries is
determined largely by the availability of information on the physigaitalastock and educational attainment,
but the result provides very good coverage of the major regionsA&agB countries), South Asia (5), Sub-
Sahara Africa (21), the Middle East and North Africa (9), Latin America (22), and the OECD countrfes (23).

Growth accounts are consistent with a wide range of alternative formulations of the relationship
between the factor inputs and output. It is only necessary to assume a degree of competition sufficient to
ensure that the earnings of the factors are proportionate to their factor productivities. The shares of income
paid to the factors can then be used to measure their importance in the production process. However, we do
not have consistent annual income data at the level of individual countries. Hence, we are compelled to use
fixed income-share weights in the construction of the indexes. The assumption of fixed weights over time is
only consistent with a more limited set of production functibog the near constancy of income shares in
those countries where they can be measured suggests that it is not a serious simplification Furthermore, we
have assumed constant returns to scale.

In the initial stages we explored several alternative formulations. The first assumes a simple two-factor

production function which relates output (Y) to the quantities of physical capital (K) and labor (L):

8Summers and Hest¢h991). We actually use a revised version of the data set made available in early 1995 that
extends the original data through 1992.

°A complete list is given in the appendix.



(1) Y = Ae? K* L4 (Two-Factor).
Technology is assumed to improve at a fatd’ he second formulation is motivated by a study by Mankiw,
Romer, and Weil in which they interpreted education as playing an independent role in the production process
of defining the degree of technological sophistication. That is, the production function incorporates three
factors, capital, labor and education (as measured by years of schooling), with equal weights:

(2) Y = A K*HP L3P, (Three-Factor)
The subscript, i, is included to denote two alternative measures of years-of-schooling, Barro-Lee and the World
Bank. Our third formulation views education as embodied in the supply of labor, rather than operating as an
independent factor:

(3) Y = A" K* (H,L)™. (Augmented Labor)
In this version we also use two different formulations, discussed later, of tienskgl between educational
levels and improvements in labor quality, as indicated by the subscript, . Because of the alternative functional
formulations and measures of educational attainment, the possible permutations are quite large. The following
three sections discuss the measures of output, physical capital, labor, and education in greater detail and outline

the decisions we made in constructing the final set of estimates.

Measures of Output

The basic source for the output measures is Gross Domestic Product (GDP) as published by the World
Bank. But, because of data revisions and whpear to be some errors in the published data, we compared
these output measures witiose of the International Monetary Fund, the Penn World table, and the OECD.
For the industrial countries, the GDP measure is that of the ECD. For nearly all of the develaipied cou

the source is the World Bank, but in some cases we used revised estimates from fher IMfew countries

The most recent data are drawn from the World Tables for 1994, the International Financial Statistics and the
November 1994 version of the Penn World Table.
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there are important differences between the data sources for the paalisghat could not be fully resolved.
In those cases, we used the data of the World Bank.

The output measure of the Penn World Table differs conceptually from that of standard national
accounts because it is denominated in a common set of prices in a common currency for the base year of 1985.
Thus, the output measures can be compared across countries as well as over time. The conversion can be
thought of as being done for detailed product groups in theybasavith an aggregation to the level of three
broad categories of GDP: private consumption, government consumption, angémiesthe result is three
price weights that are combined with indexes of real growth in each of the three components (based on national
prices) and re-aggregated to form a time series estimate of total GDP in international prices.

In comparing the two output measures, it is important to appreciate the extent to which the
composition obutput, measured in international prices, can differ from that shown by the standard national
accounts which are based on national prices. Most of these differenttesrasult of wide variations in the
price of labor used to produce non-traded products, but it can also reflect the influence of various restrictions
on international trade that prevent an equalization of the domestic and foreign prices of tradables. In general,
the conversion to international prices raises the share of output devoted to investment (capital and skill
intensive) in the high-income countries and lowers the share of government consumption (labor intensive).
The opposite is true for poor countries. If there are large differences in the real growth rates of the three
components, and if the bagear output shares are much different from those based on national prices, the
measure of output growth in international prices can depart substafftiaitythat based on national
currencies.

If the purpose is to compare levels of real output across countries, the measure based on international
prices clearly is to be preferred; but the situation is less cleéwrcaifocus on growth rates. The benchmark
comparisons of domestic and international prices in the base year of 1985 are still subject to considerable error,

and can be only viewed as indicative -- particularly for the poorer countries that are the focus of our interest.
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The shifts in the composition of output between investment and consuicgidre quite large, substantially
altering the estimates of capital accumulation. A country's effort to save and accumulate capital is best
measured in domestic prices. Yet, when the savings of a low income country is used to obtain investment
goods, it maypurchase very little capital because the domestic price of high-technology capital is very high
relative to its international price. As a typical example of a low-income country, Egypt saved and invested 16
percent of its GDP over the 1960-92 period, measured in its own currency. In international prices, however,
that percentage falls to less than 5 percent. Investment goods are a mixture of tradables (machinery) and
nontradables (structures), however, and it is not evident which of the measures is most appropriated for an
analysis of production. In particular, the use of international prices to obtain quantities of capital that are
comparable across countries would seem to ignore the domestic relative price structure that producers actually
face.

In measuring the change in total outpuer time, however, the choice between GDP measured in
national and international prices makes surprisingly little difference. Over the pefie@®fo 1990, the
correlation coefficient between the two measures of the change in output per capita exceeds 0.95. The
difference in the average annual growth rate exceeds one percentage point in only six countries; and, in one
case, China, the difference reflects a special methodology Betime World Tables in which the authors' did
not use the country's own national accounts as the basis for their calcdfations. At the regional level, shown
in table 1, the differences are insigrdiit except for Africa, where the average annual rate of growth is only
0.35 percent using national prices, compared to 0.91 percent in international prices.

In this paper, we measure output changes in terms of national prices because we have it for a more

complete time period, extending through 1992, and it is more consistent with the other data that we use.

"The six countries with large differences are: China, Jordan, Mali, Myanmar, Nigeria, and Rwanda. In the case of
China, the Penn-World Table reflects a special adjustment to the underlying national accounts that reduced the growth
rate of investment by 40 percent over the 1980-93 period, and that of consumption by 30 percent. The authors and many
other researchers believe that China's national accounts underestimate the rate of inflation, overstating real growth. For
the other countries, there may be differences between the national accounts data used in the comimatatibre aind
the World Bank data that we have used.
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Readers might note that other cross-national studies have commonly used the output and investment measures

from the earlier versions 4 and 5 of the Penn World Tables.

Physical Capital

The measure of the capital stock is based on a perpetual inventory estimation with a common fixed
annual geometric depreciation rate of 004. Estimates of titalctpck are normally viewed as unreliable
because of lack of information about the initial capstaick and the rate of depreciation. However, the
researchers who developed the World Bank data set devoted substantial effort to incorporate the results of
previous studies of individual or small groups of countries, and they obtained investment data extending as
far back as 1950. The use of a long time series on investment is significansé it reduces the importance
of the assumption about the initial stock. In addition, the researchers explored the implications of different
methods for estimating the initial stock. On balance, we believe that the World Bank estimates are the best
available in terms of the number of countries that are included and the use of investment data prior to the
beginning of our analysis in 1960.

An alternative approach, reflecting skepticism about any estimate of the capital stock, involves using
the gross investment rate as a proxy for the change in the capital stock. Indeed, that is the route taken by most
past studies. The change in the capital stock is given by

(4) AK = | -dK,
where d is a measure of the geometric rate of depreciation. Dividing through by K and assuming a steady-state

constant valuey() for the inverse of the capital-output ratio allows the rate of change of capital (k) to be

2Nehru and Dhareshwar (1993). We extended the estimates through 1992 using data from the 1994 World Tables.
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measured by the investment rate (i = I/Y):
(B) k =1y -d.
Furthermore, a production relationship, such as that given by equation (1), can be re-written in rate of change
terms to decompose the rate of output groyitinfo the contribution of growth in the inputs, capitgldnd
labor (), and a constant rate of productivity growtl: (

(1) y=ak + (1-a)l + 6.

Replacement of k with its steady state approtionayields the formulation used in many past cross-national
growth studies,

(1) y= adyi-d) + (1)l + 6.

The assumption of a constant capital-output ratio, however, seems particularly unreasonable in the
present case. Many developicmuntries have had a growth experience over the past three decades that was
very far from the conditions of a steady-state. As a result, the investmeagpatas to be a very poor proxy
for the rate of capital accumulation. In fact, in our sample of 88 countries there is no significant correlation
between rate of change in the capital stock and the mean investment rate, even over a period as long as 30
years (See panel A of Figure 1). Furthermore, as shown in column 5 of table 1, the newly-industrializing
economies of Asia all stand out with a very high rate of growth of the capital stock, but they are less unique
in terms of the share of output devoted to investment. The combination of an elevated investment share and
a rapid growth of GDP has yielded a very rapid rate of capital accumulation for the East Asian economies,
whereas other countries with high investment shares have had less growth in the capital stock.

Panel B of Figure 1 also provides a comparison of investment shares based on national and
international prices. It isvident that empirical studies are likely to reach substantially different conclusions
about the role of capital accumulation in growth depending on the particular meastineythiae. The same

point is also evident in a comparison of columns (6) and (7) of table 1. For low income countries, such as



13
those of Sub-Sahara Africa, the investment rate can differ by a factor of two depending on whether it is
measured in national or international prices. In a later section we show that these differences are important
because the change in the capstaick is much more highly correlated with output growth than is either

measure of the investment share.

Labor Inputs

The measure dhe quantity of labor is actual employment for the industrial countries and estimates
from the International Labor Organization of the economically-active population for the others. For many
countries, data on the economically-active population are available only every five or ten years from population
surveys or censuses. The ILO has used the information on age-specific labor force participation rates and
more-frequent population estimates to develop consistent estimates of the labor force at five-year intervals
extending over the period of 1960 to 1990. Those participation rates are then interpolated and applied to
annual estimates of the total population.

The use of a labor force measure instead dfota population, as is more common in other studies,
makes little difference in theygregate: over the 1960-92 period, the two series have nearly identical growth
rates at the level of the total sample (2.1 versus 2.0 percent), and the correlation between the changes is 0.82.
It does makes a difference, however, for sordesidual countries. Because of rising participation rates, the
growth of the labor force is larger in most industrial countries and East Asia -- adding as onehpescent
annually to the growth of labor inputs in Korea, Singapore, and Taiwan (see columns 3 and 4 of table 1). It
is lower for the low-income, high-population-growth economies of South Asia and Sub-Sahara Africa. Thus,
the use of the labor force to measure growth in the labor input will tend to lower the the residual growth in

TFP in the faster growing economies and reduce its variance across countries.
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Education

Our adjustments for labor quality aienpler than those of many growth accounting studies because
we only take account of changes in educatiattainment. Yet, an examination of the more detailed studies
shows education to be by far the most important element in accounting for differences in labofquality. We
have access to two sources of information on educational attainment of the adult population, Barro-Lee and
the World Bank, that cover the period of 1960-85 and 1960-87 respecfively.

Thesetwo databases reflect the major alternative approaches to estimating educational attainment.
The first method, as illustrated by the World Batkdy, relies on school enrollment data, which are quite
widely available. The approach is similar to that used to construct measures of the physical capital stock, past
‘investments' are used to build up a stock of educational skills in the current working population. It requires
keeping track of the educational attainment of each age cohort as it passes through the ages of school
attendance and enters into the labor force, and as it retires or dies. The researchers had access to school
enrolliment data extending back into the 1930s. The alternative approach, used by Barro-Lee, uses census
reports of the educational level of the population aged 25 and over as the primary information source. Thus,
it can be viewed as developing direct estimates of the stock of education at various points in time and
interpolating between them.

Both of these methods encounter significant problems. The approach used by Barabizrisy
more direct, but the number of censuses is very limited for all but a few countries, and they are subject to
substantial reporting errors. Their data also exclude the population aged 15 to 25 where educational levels are
changing most rapidly. Furthermore, most censuses do not provide a measure of the number of years of
schooling; only whether the respondents attended primary, secondary, or tertiary sdtmlschool

enrollment data are more detailed, but the reports are subject to large errors. In some countries the reports are

3See, for example, Young (1994).

4Barro and Lee (1994b), and Nehru and others (1994).
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inflated because of a link between reported enrolimentiaadcing. The data often include grade repeaters
and under-report dropouts, leading to an overstatement of educational attainment. Because of the long lags,
the cumulation of such data over long time periods can result in large biases due to errors in estimating
mortality andmigration. Barro and Lee incorporated elements of both methods: making use of enrollment
information to interpolate the census data. However, their methodology for using the enrollment data is less
complete than that of the World Bank researchers.

The World Bank study reports a close correlation between the two measures of educational attainment:
but their comparison is restricted to the levels of the two series, rather than reflecting our interest in the change
over time. In our sample there are 81 countries for which both measures were available. For total years of
schooling over the period of 1965-85, the two series have nearly identical means and standard deviations --
the average years of schooling is 4.1 in the Barro-Lee data set and 4.8 in that of the World Bank. Furthermore,
the correlation between the country means of the two series is 0.88. A scatter-plot of the two series is shown
in Figure 2. Surprisingly the largest discrepancies are in the industrial countries, and Ireland looks like an
outlier in the World Bank datset. For the non-industrial countries, there is little to choose between the two
series since the correlation coefficient is 0.95.

In terms of changes, however, the story is quite different. As shown in the second panel of Figure 2,
there is no significant correlation between the two estimates of the change in the number of years of schooling
between 1965 and 1985. Obviously, there are several individual outliers, but the eliminatewerof
countries whose difference in the growth rates is more than two standard deviations, still produces a
relationship with an R of only 0.47 and a slope coefficient of 0.53.

The two measures are more similar when they are aggregated to the regional level, as shown in the first
two columns of tables 2 and 3. Both the levels and changes in the two indexes are closely related, although
the differences remain large for the industrialintries. On balance, we have a preference for the Barro-Lee

data because #eems more in accord with expectations; however, for the vast majority of countries it is
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difficult to chose. Théarro-Lee approach should provide high-quality results for the industrial countries
where there are several censuses over the relevant period. The discrepancies with the World Bank estimates
for those countries does cast some doubt on the methodology of the World Bank study.

The second njar issue involves the incorporation of education into the production relationship. In
an interesting contrarian paper, Lant Pritchett lo@sted to the lack of direct evidence that improvements in
education raise output growth. Changes in "years of schooling" typically show a negative correlation with
output growth in regression analyses. Furthermore, two studies that found a positive role for education actually
used the initial enrollment rate or the initial level of @tional attainmerif.  This is similar to the use of the
gross investment rate as a proxy for growth in the physical capital stock. Yet, just as for the case of physical
investment, the appeal to steady-state conditions as a justification for using the gross inflow to measure the
change in the stock seems very un-appealing. In some countries, a high enroliment rate would be reflective
of a future large increase in average educational attainment. In others, however, a high enroliment rate is
needed just to maintain an existing high level of educational attainment. In fact, the growth in years of
schooling in both the Barro-Lee and World Bank data sets over the 1965-85 period is uncorrelated with the
1965 enrollment rate. Thus, while the enrollment rate is frequently statistically significant in cross-national
growth regressins, its seems evident that it is not measuring the effects of growth in the stock of education.
In this respect, Barro and Lee explicitly did not interpret their inclusion of the initial level of educational
attainment in their regressions as iyipy anything about the growth of human capital; instead, they viewed
it, together with the initial level of GDP per capita, as a conditioning variable measuring the potential for
catchup’

Part of the problem of finding a relationship between gains in educational attainment and economic

5Pritchett (1995).
*Mankiw, Romer, and Weil (1992) and Barro and Lee (1994).

Barro and Lee (1993b).
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growth may be due to the frequent use in the empirical studies of "years of schooling" to measure the change
in labor quality. Initially, we tried a similar methodology, suggested by Maddison, of assuming that only of
a portion of the increase in years of schoolindjriected at improving labor-market skills; and we applied an
exponent of 0.5 to the measure of years-of-schooling (s) to compute an index of labor quality (H):

(6) H, =s%° (i = Barro-Lee, World Bank)

But, this approach still implies very large gains in quality for countries that begin with a very low level of
educational attainment. Essentially, those witlsctooling are being assigned a zero weight in the index of
labor quality.

Instead, it is necessary to construct a measure that explicitly incorporates relative wage rates to
aggregate the skills of workers at different levels of educational attainment. Of course, this type of detailed
data is not available for more than a few countries; and, even then, it can be distorted if education is used as
a simple screening device to separate workers whose skills differ for other reasons. However, those few studies
that have examined the structure of relative wage rates by education find surprisingly little variation across
countries® Thus, we have used Denison's studies to construct a single set of weights that we apply to the
proportions of the population at different educational levels (P). The measures are standardized at 1.0 for
those who have completed the primary level of education. The relevant wage weights are 0.7 for no schooling,
1.4 for completion of the secondary level, and 2.0 for completion of the third level. Weights for intervening

levels of education are assigned by interpolation:
(7) H, = E,— w - P, (i= Barro-Lee),
where P equals the proportion of the workagge population in the jth education level. For the World Bank

data, we did not have information on the proportions of dipeifation at each educational level. Instead, the

data are reported as years of average schooling at each level. The consttegtedbiased on a comparable

The largest number of examples is given in the study by Denison (1967). See as well the discussion of relative wage
rates in the 1995 World Development Report.
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relationship that translates years of schooling at each level into an overall measure:

(8) H, = .7 + .5*otal years + .3*secondary years+.6*tertiary years (i=World Bank).

These constructed indexes have a high correlation with years of sghbolih across countries and
over time; but the magnitude of implied change is far smaller. As shown in the last two columns of table 3,
East Asia emerges as the region with the largest improvements in labor quality -- adding about 0.8 percent
annually to thegrowth in the effective labor force--and the differences across regions are sharply reduced.
While Africa had the largest gainsyears of schooling, it ranks at the bottom in terms of the gain in labor

quality.

The Decomposition of Output Growth

The final step in the construction of our indexes of growth in factor inputs and total factor productivity
involves the choice of weights for aggregating the factor inputs. Drawing on a large volume of prior growth
accounting exercisder the industrial countries, we assign a weight of 0.3 to capital in the estimation of the
growth in factor inputs. However, we use a larger weight of 0.4 for the developing economies. This seems
consistent with the finding that labor's share of total income is lower in developing countries. Part of the
difference is attribw@ble to a larger proportion of self-employment in those economies: the labor component
of self-employment income is assigned to capital income in the national accounts. Efforts to adjust for the
effect of self-employment, however, do not completely eliminate the difference. Admittedly, it could be a
mistake to attribute the higher share to the greater importance of capital in the developing economies. For
example, income shares could overstate the role of capital, if developing countries systematically suffer from
weaker competition and a greater role for monopoly profits. Simple analysis provides some support for the
weight assigned to capital: We obtained a coefficient of 0.4 on the capital term in a regression relating

differences in the growth of output per worker the over the 1960-92 period among the developing countries
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in our sample to growth in the capital-labor ratio. The same analysis, however, provided no particular support
for the lower estimate of 0.3 for the industrial countfies. The alternative of using theagaialeneight for
all the countries would lower the estimated annual growth of TFP for the industrial countries from 1.0 to 0.7
for the 1960-92 period.

We used the above assumptions about relative factor weights to construct alternative indexes of the
growth in factor inputs over the period of 1960 to 1992 for the 88 countries in our sample. That calculation
provided the basis for decomposing the growth in output per worker into two components: (1) increased
physical and education capital per worker, and (2) total factor productivity.

We began with three basic variants of the underlying production relationship. The first is the simple
two-factor model in physical capital and labor; the second incorporates years of schooling as an independent
element in a three-factor production relationship with equal geometric weights; and the third uses the education
data to adjust the labor input for quality improvements. The major difference between the second and third
formulations is that in the former the increased role of education comes ghéimsexf a reduced weight on
the labor component. Furthermore, the second and third formulationsamsteucted using both the Barro-

Lee and the World Bank estimates of educational attainment. Since we also used two different methods of
adjusting for labor quality -- the first uses years-of-schooling with an elasticity @fr@i%he second employs

the relative wage rates to construct an index of labor quality -- we had a total of seven different measures of
the growth in the factor inputs and the residual of growth in TFP.

The three basic relationships are shown more formally as:

(2a) y/l = a(k/) + 0, o = 0.4 (0.3 for industrial countries);

(2a) yll = a(k) +B(h /1) +6, o« =p =1/3; and

¥ John Page (1994) obtained a coefficient of 0.4 for capital in regression analysis for the developing economies and
evidence of a much smaller capital coefficient in regressions that included the industrial economies.
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(3a) y/l= a(k/l) + (1-a) h, +6 o = 0.4 (0.3 for industrial countries);
wherey represents the rate of growth of output per workertating growth of TFP.

A summary of the results is provided in table 4. The data for individual countries are aggregated to
the regional level, and we report the average annual rate of growth in output per worker and the estimated
growth in TFP for each of the seven versions over the period of 1980-92. China is separated out from the
East Asian total because of its size and because there are large doubts about the accuracy of the high growth
rate reported in its national accounts.

The results for the two-factor model, shown in column (2), imply that total factor productivity has
grown the most in East Asia and the industrial countries and has actually been negative over the last three
decades for Sub-Sahakérica. The three-factor formulation, columns (3) and (4), implies very low rates of
TFP growth outside the industrialized countries becauggitbutes so much of the growth in output to large
percentage gains in years of schooling. In fact, these results seem very unreasonable for a few countries whose
initial level of schooling was very low. In such countries years-of-schooling shows extremely high growth
rates, leaving very little output growth to be attributed taéwements in TFP. The alternative use of years-
of-schooling to augment the labor supply, columns (5) and (6) yields less extreme results because the growth
in years of schooling is damped by the exponent of 0.5; but it still results in wide variationsgroWwg®P
among the African countries. Finally, the wage-weighted index, columns (7) and (8), yields the smallest
adjustments for education. Using the two-factor model as a baseline, the use of this measure of labor quality
lowers the estimated growth of the residUBP by about 0.5 percent pgear in East Asia, by about 0.4
percent in the industrial countries, and by only 0.2 percent in Sub-Sahara Africa.

Another means of comparing the alternative measures of faptdgrgrowth is to examine the extent

of the correlation of each index with that of output. The basic correlation with output growth over the full

2The aggregation uses geometric weights where the weights are the shares of each country's GDP in the regional total,
based on the estimates from the Penn World Table for the years 1970-85.
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1960-92 period for the 88 countries in the sample is showolirmn (1) of table 5. The problem with those
measures that incorporate a simple index of years-of-schooling is immediately evident in the low degree of
correlation with output growth (0.4-0.5). There is, however, little difference in the correlations with output
for the two-factor model and the augmented labor formulation that uses the wage-weighted indexes of
education. The high correlation (0.98) between the two-factor index of factor input growth and the augmented
labor measures, also provides some insight into the problems of producing strong empirical evidence of a
positiverole for education in the growth process. Apparently, gains in physical capital and educational
attainment are highly correlated across countries. Finally, the two wage-weighted formulations of the
augmented labor supply, based on the Barro-Lee and World Bank data, are very similar.

We chose to emphasize the labor-augmented formulation using the Barro-Lee education data for our
subsequent analysis. Some further evaluation of that measure is provided by a scatter diagram of the
relationship between the growth in the factor inputs and TFP over the 1960-92 period (figure 3). If there were
large errors in measuring the influence of factor input growth, we would expect to observe a significant
negative correlation between the two components of the total growth rate. Given the rate of overall output
growth, an over-estimate of one component would yield and under-estimate of the other. We cannot be as
certain about the implication of a positive correlation because some growth theories argue that technological
innovations are embodied in new capital. However, for our sample, the correlation between the two measures
is positive, but not statistically significant, and the diagram shows that it is not the result of a few outliers. The
same conclusion holds if we examine various sub-periods.

The growth in output per worker, separated between the contributions of increases in physical capital
per worker, education, and TFP changes, and aggregated to the regional level for various sub-periods, is shown
in table 6. An alternative perspective is provided in the graphical summary of the indexes on an annual basis
in Figure 4 -- again, with a division of growth in output per worker between capital-labor substitution and

TFP. Detailed results for the individual countries are provided in the appendix tables.
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The results are interesting in several respects. First, as stressed by Alwyn Young, it is quite surprising
to note the extent to which the extraordinary growth of East Asia has been driven by factor accumulation, with
rather ordinary gains in TF®. While it might be tempting to argue that developing economies can make rapid
strides forward by simply accelerating the pace at which they adopt the more efficient technologies of the
industrial countries, this does not appear to biengortant aspect of the Asian success story. The estimated
growth of TFP, 0.8 percent per year over the full 32-year period, is less than that for the industrial countries,
and only marginally above that of South A8ia. Gains in TFP account for only about 20 percent of the growth
in output per worker over the last three decades in East Asia compared to 40 percent in the industrialized
economies. The situation may be changing as there is some evidence of more extensive gains in TFP in the
1986-92 period.

However, there is a qualification fhat, while the rate of TFP growth in East Asia may seem low in
an absolute sense, it is far better than that achieved by the other regions. It has been negative in Africa and
the Middle East, and nearly zero in Latin America. The real surprise is that TFP growth is low in all of the
developing countries. We would have expected that the ability to borrow existing technology and management
knowhow from the advanced industrial nations would make the process easier for those who coiffeaafter.
is not very evident in this data set. Furthermore, East Asia does stand out in the extent to which these
countries have avoided the large reversals of TFP growth that are common for other regiond, airch as
America in the 1980s and the Middle East since the mid-1970s. This point in perhaps more evident in Figure
3 where there is a surprising number of countries with negative TFP growth over the full 32-year period.

In addition, there does seem to be some basis for questioning the magnitude of growth reported for

China in the 1980s because the size of the gain in TFP is so large antireutvith that experienced by the

ZlWe show a somewhat higher rate of TFP growth than Young, but only because our analysis does not take account
of some of the factors that he included, such as the reallocation of labor asssitiated shift from agriculture to
industry.

2 s noted earlier, the use of a larger capital weight for the industrial countries, 0.4, would imply a growth of TFP,
0.7 percent per year, slightly less than that of East Asia.
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other East Asian economies at similar stages of their development. When the high rate of residual growth is
combined with the large seculdecline in China's measured real exchange rate throughout the high-growth,
post-1980 period, there is a strong suspicion that the rate of price inflation in being underestimated in the
official statistics, overstating the rate of real growth.

Among the other regions, South Asia seems to have enjoyed considerably better productivity
performance in the 1980s after a decade of very weak performance. A larger portion of the growth of these
economies has been the result of improvements in TFP relative to East Asia. Africa stands out as a very sad
case in which output/worker has increased byvanage of only 0.5 percent over the past three decades, and
TFP gowth has been highly negative. Finally, the 198@yhave been a lost decade for Latin American
from the perspective of growth in output per worker, but there is an even longer history of low rates of growth
in the TFP omponent. In fact it is interesting that all of the regions of the world, except East Asia,

experienced a sharp slowing of growth after the 1973 oil crisis.

The Determinants of Economic Growth

In this section we use the results of the prior analysis to explore the channels through which
differences in the external conditions that countries face ancett@omic policies may have influenced the
pace of economic growth. Sinoeany of the phenomena in which we are interested, such as a stable
macroeconomic environment or an open trade regime, cannot be measured directly, we are forced to use
various indicators of policy. In that respect this study does not differ greatly from prior analysis. The larger
difference is in the effort to divide growth between factor accumulation and TFP gains, and to examine the
contribution of the policy indicators to changes in each of these components.

As a point of departure it is worth asking whether the growth accounting has actually yielded a

meaningful division of growth between the components, and whether the result impliatfferent
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conclusion about their relative importance than that of prior regression analysis. Most of the prior studies
adjusted for variations in factor accumulation by including the investment rate as a right-hand side variable.
Table 7 reports a set of simple regressions in which the rate of growth of output per worker is regressed on
three alternative measures of ¢abaccumulation: the estimate of capital-labor substitution from the growth
accounting, the investment share in internationakgrirom the Penn World Table, and the average share of
investment in GDP based on the standard national accounts in national prices.

There is a striking difference in the proportion of the variation in output explained by each of these
indicators. When the changes are measured over the full 32-year period, the R for the regression that
incorporates the measure of capital-labor substitution is about twice that for the regressions that use the
investment rate as a proxy for capital accumulation Furthermore, as mentioned earlier, there is a substantial
difference between the investment rate measured in national and international prices; and in our sample the
latter has a higher correlation with output growth. Presumably, this results because the investment rate is lower
in international prices for the low-growth countries of Africa. In fact, iitternational price measure of the
investment share is included together with the estimate of capital-labor substitution, as in column 4 of the table,
both are statistically significant, and, together, they account for 64 percent of the variation in the growth rate.
Finally, when the output changes are measwed @ 10-year period (the bottom of table 7), a larger portion
of the cross-country variance is attributed to differences in the residual component of TFP. However, there
is very little change in the relative role of capital accumulation and the investment rate.

We find these results of inst in three respects. First, they suggest that the growth accounting has
resulted in a meaningful measure of the contribution of accumulation to output groefleased in the high
correlation between the two series. Second, it appears that the use of the investment rate in empirical studies
as a proxy for capital accumulation has resulted in a substantial understatement of its importance in accounting
for variations in growth rates across countries. In fact, there is some suggestion in the large coefficient on the

factor substitution term (1.4) that we may have underestimated its importance, but this may be the result of bias
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in the estimates due to that fact that both capital accumulation and growth are highly endogenous over the long
time periods for which the changes are computed.

Finally, the significance of both capital-labor substitution and the investment rate, measured in
international prices, in the combined equation is puzzling. In paeginhs to reflect a measurement problem
in which the estimation of the capital stock in national currency has resulted in a misstatement of the amount
of physical capital per worker for some countries. It may be over-estimated for those countries in which the
domestic price of investment goods is very high relative to the international price. As a test pithiediy,
we included the ratio of each country's international price of investment to the international price of its GDP
in the regressions. It is highly significant in an equation that includes both the capital stock and the investment
rate in national prices, but not in an equation using investment in international prices.

In what follows we group the discussion of the various determinants of growth into three subsections
of (1) initial conditions and the external environment, (2) macroeconomic policy indicators, and (3) descriptive
measures of the tragmlicy regime. This is far from a complete list of factors that have been proposed as
important for explaining differences in growth rates, but we believe it is sufficient to explore the usefulness

of estimating separate regression estimates for the two components of growth.

Initial Conditions and the External Environment

In specifying the role of initial conditions as a determinant of growth, we have drawn heavily on prior
work by Barro and Le€  We were able to replicate the essential features of their results for our different
sample of countries and somewhat different measures of output per #orker. As they found, it is helpful in

constructing a measure of conditional convergence to include, in addition to the initial level of income per

ZBarro and Lee (1993b).

24We did not fincany role in our data set for Barro-Lee measure of revolutions and political instability and it is
excluded from the following analysis. We also do not attempt to differentiate between the role of male and female
education levels. The most important difference in the dependent variable is that we use adjust for changes in labor force
participation by using GDP per worker as the dependent variable. Barro and Lee used per capita GDP.
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capita from the Penn World Table, differences in the level of human capital and health. We use the same
measure, life expectancy, for the health term and experimented with both secondary school enrolliment and
average levels of schooling as measures of thealileivel of human capital. Because the years of schooling
variable performed slightly better, we use it in the reported results.

The role of external conditions is represented primarily by changes in each country's terms of trade.
We have two alternative measures. The first is the terms of trade adjustment from the Penn World Table
(PWT) data set, measured as a percent of GDP. It is a national accounts concept that adjusts for the size of
the trade sector in a country's GDP. The second is simply the ratio of the price inqeotisf @xer the price
index of imports, both measured in doll&s.  Surprisingly, the two measures are not closely correlated (a
correlation coefficient of 0.55 over the full 32 year period); the PWT measure includesxdoenege changes
that are not reflected in the ratio of the price indexes. For both of these measures we computed the change over
the relevant time period and the standard deviation of the annual changes. We found that the change and the
variance in the index measureng far more closely correlated with output growth, and it is the only version
that we report in detail. We believe that it is also to be preferred as a measure of external conditions because
it is less likely to be influenced by domestic developments.

A summary of the means of these variables, grouped by regions for the full 32-year period, is provided
in the top portion of table 8. The unweighted means of each variable are shown in column (1) and the regional
averages are reported in columns (2) through (8). We do not report the data separated by high and low growth
countries because the classification is very similar to including the East Asian and most industrial countries
as high growth, and Sub-Sahara Africa and most of Latin America as low growth. One interesting comparison
is between East Asia and Latin America. They have nearly identical initial levels of schooling and life

expectancy; but, with a much lower initial level of incopee capita, East Asia has a greater capacity to gain

% This series is from the World Tables (1994), but we only have it for the period beginning in 1965. Its major
advantage is that it is more independent of developments in the domestic economy.
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from a catch-up effect, and it has a smaller decline and variation in its terms of trade. South Asia and Sub-
Sahara Africa also have low levels of initiatome, but with less favorable education and health conditions.

Some preliminary results are reported in table 9. The five variables that were found to be consistently
significant are reported in column (1), and they account for about 45 percent ofdhee/ami output growth,
measured over the full 32 years. Like Barro-Leefimea role for the initial level of income, schooling and
life expectancy; but the schooling variable is only marginally significant. In addition, a rise in the terms of
trade increases growth, and a high variance has a depressive effect.

The consequence of adding fixed regional effects is shown in column (2). The regional influences are
large and not fully accounted for by the other variables. Relative to the base region, East Asia, tievethers
consistently lower growth rates. The differences are unimportant for the industrial countries; but, they are very
large for Latin America and Sub-Sahara Africa, and in-between for South Asia and the Middle East The
inclusion of the regional effects reduces the statistical significance of the other variables; but, except for
schooling, they continue to be important. Finally, a regression in which the capital-labor substitution is
included as a right-hand side variable is reported in column (3). The inclusion of the capital term results in
a very large increase in the overal R to 0.70, and its coefficient is not significantly different fecqueitsed
value of unity. The other variables continue to be statistically significant, suggesting that they have a major
influence on the rate of TFP growth.

Columns (4) through (7) report the results of using the same set of explanatory variables to account
for the variation in the growth of capital per worker and TFP. All of the terms, except schooling, are
statistically significant for capital accumulation, but they account for a relatively low proportion, 0.22, of the
total variance. Similar results are obtained in column (6) for TFP growth, with a slightly higher R . Except
for schooling, there is not a sharp division among the right-hand side variables in whether they contribute to
explaining variations in capital accumulation or TFP growth.

The results of including the fixed regional effects, columns (5) and (7) are strikingly supportive of
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Alwyn Young's argument, discussed earlier, that the East Asianremmare unusual only in the dimension
of their capital accumulation, not TFP growth. The regional coefficients are highly negative and significant
for capital accumulation; but they are small and insignificantTfe® growth. This result is not very
encouraging for either the argument that the East Asian experience reflects the benefits of open, liberalized
markets, or that it illustrates the efficiency gains of an activist industrial policy. Instead, it appears that the East
Asian economies do well because they are willing to make the sacrifices necessary to accumulate capital at
very high rates. For TFP growth, the largest regional difference is between the industrial countries and Latin

America.

Macroeconomic Policy

The importance of a stable macroeconomic environment for promoting economic growth is the aspect
with the largest degree of consensus in the growth literature; hence, the emphasis by the international agencies
on stabilization as the cornerstone of any economic adjustment program. However, as pointed out by Fischer,
many of the criteria for atable macroeconomic environment are difficult to quaftify. Some aspects of the
issue are also controversial, such as Barro and Lee's argument that a large role for government, as measured
by the share of government consumption in GDP, has a consistently negative correlation with economic
growth.

In developing a set of macroeconomic indicators, we triéaitd on the earlier work of both Barro-
Lee and Fischer. We use as indicators of macroeconomic policy the rate of change in the consumer price index
and its variability over time, the average budget balance as a share of GDP, and the share of government
consumption in GDP. We also followed the previous analysis in using the black market exchange rate
premium as a measure of the extent of governmeliced distortions in the exchange rate regime. We added

the level and variance of a constructed measure of the realngechate. The real interest rate, suggested by

*Fisher (1993), p. 487.
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some previous studies as a measure of distortions in financial market policies, was not included because it was
not available for a large proportiontbe countries in our sample. A summary of the macroeconomic policy
indicators and their regional averages are shown in the bottom half of table 8.

The consumer price index was readily available from the International Financial Stéfi<®ics

While we have estimates of the budget balance, as a share of GDP, for the 88 countries used in our analysis,
they are drawn from a variety of sources and are of questionable quality. iolusteial countries, the data

are taken from OECD statistical files and are generally close to a standard national accounts concept of general
government.For the developing countries, the majority of the data are drawn from the IFS and prior World
Bank studies. In general, we tried to use the concept of the consolidated central govmrdgetrats reported

in the_ Government Finance YearboakKsthe International Monetary Fund; but in a few cases we used a

broader concept of the public sector budget balance. Furthermore, for some developing countries, we could
not extend the data back to the 1960s. The black market exchange rate is taken from the Barro-Lee data file.
We followed Barro and Lee in using the data from the Penn World Table to construct a measure of
the share of government consumptioGiP. However, for purposes of measuring the size of government,
their use of data based on international prices is peculiar. In terms of the share of national resources controlled
by government, a ratio drawn from the standard national accounts would seem more appropriate. Thus, we
also computed the government share using the national accounts as published in WotldJtisbéesswith
investment shares measured at national and international prices, there is a substantial differesmtdlese
two indicators. The conversion to international prices dramatically raises the share of labor-intensive
government consumption in GD& the low-income economies of Africa and lowers it for the high income
countries (see table 8).. Even though the two seriesaaesllon the same underlying national accounts data,
the correlation between them for the 88 country sample is only 0.32.
The real exchange rate is constructed using the international price of consumption goods from the

Penn World Table. Originally we chose these data, as opposed to the consumedgxjdeeicause we were
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seeking a measure of the real exchange rate that would provide some indication of over- or under-valuation
relative to Purchasing Power Parity. There is, however, a predictable tendency for the relative price level of
countries to vary positively with their relative income level. Presumably, this is due to the existence of
nontradables and differences across countries in their factor endowments. Thus, we followed a procedure used
by Dollar to adjust the indexes for this systematic Hias. The international price of consumption goods
converted to the U.S. dollar using the standard exchange rate was regressed on the ratio of a country's per
capita GDP to that of the United States. While there is evidence of some non-linearity in this relationship, it
was not quantitatively important and we used a simple linear relationship to its relative per capita GDP to
adjust each country's price level over the period of 1960 t0%2992. The share of each country’s trade in the total
was then used to construct a set of weights to define an average price level for the total 88-country sample.
Each country's real exchange rate is then the ratio of its adjusted price level to the total.

As shown in the bottom panel of table 8, there are clear differences in many of the macroeconomic
policy indicators across regions. Latin America stands out for the volatility of its inflation and real exchange
rate. It also experienced the smallest real depreciation over the 32 year period, and the highest average level
of inflation. East Asia has maintained very low government budget deficits, and relatively small price
distortions, as measured by thes black market premium. Sub-Saharan Africa, South Asia and the Middle
East have all experienced large budget deficits, while Africa and South Asia have also averaged very large
black market premia.

Some basic results, adding the macroeconomic indicators to the prior regressions, are shown in table
10. First, we could find no significant role for either the rate of inflation or its variance. Used alone, both

variables have a negative effect with marginal statistical significance, but they are dominated by the other

?’Dollar (1992).

*The estimated relationship was
Pc=47.8 + 65.58 (rgdplgus ). where
Pc is the international price of consumption converted to dollars and rgdpl is income per capita, both from the Penn
World Table. The adjusted price level is composed of the residuals from this regression.
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variables in the regressions. Both the level and the change in the real exchange rate were insignificant. We
obtained the most consistently significant effects for the average budget deficit and the variance of annual
changes in the real exchange rate. Furthermore, while we could replicate the findings of other studies of a
significant correlation between the black market exchange rate premium and growth, it is dominated by the
measure of real exchange rate variance. For the growth in output per worker, the macroeconomic variables
were largely additive in raising the fRom 0.45 to 0.55 (see column (1)). The statistical significance of the
measures of initial conditions and exterfadtors actually increased with little change in the size of their
coefficients.

There is also a sharp distinction between the two macroeconomic indicators in their influence on factor
accumulation versus TFP growth. The budget balandégldy significant in the equation for capital
accumulation, but it is very insignificant as an explandtomifferences in TFP growth rates. The opposite
situation holds for the measure of the variance in the real exchange rate, which is highly significant in the
equation for TFP growth, but not for factor accumulation. Both of these results seem plausible and in line with
prior expectations.

The macroeconomic measures do very little to reduce the significance of the regional effects when they
are included in the regressions. Again, we observe that the regional differences are concentrated in the area
of capital accumulation, not TFP growth. For capital acdation, the public sector budget balance reduces
the regional variation, but large differences in the private sector contribution to capital accumulation remain,
and they are not accounted for by the other variables in the regressions.

Finally, the Barro-Lee measure of the share of government in GDP is statistically significant in the
regression for output per workéiyt it is marginal in the equation for capital accumulation and insignificant
for TFP growth. Furthermore, the measure based on national prieegissignificant, and the international
price measure becomes insignificant if it is included with the budget balance. We conclude that the

international-price measure of the government share is actually a proxy for two other fadtmrdgéteeficit
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and the previously mentioned tendency for countries with large differences between domestic and international
prices to have low rates of growth. We find no evidence that it can be interpreted as a measure of government-

induced distortions that lower economic efficiency.

The Trade Regime and Economic Growth

There is a long-standing debate on the role of trade policy in promoting economic growth. Views on
this issue have often differed sharply among policy-makers and among researchers, and there have been
significant shifts over time in the relevant "climate of opinion". By the 1960s, the belief that a regime of
import substitution was the most promising way to foster growth had become widespread, though by no means
universal. In this regime, tariff and other barriers were intended to stimulate activity amongongmeting
secbrs domestically. However, by the late 1980s, advocacy of import substitution had largely given way to
the view that the best policy regime to facilitate growth should be either neutral across sectors, or perhaps
export promoting, helping to launch a "rush to reform" (Rodrik (1992)) among large numbers of developing
economies and transition economies. Recent studies by Krueger (1995) and Sachs and Warner (1995) have
gone so far as to identify tragelicy as thamost important element of economic policy. Other scholars and
policy-makers are skeptical that openness per se is the key to growth, stressing the relative importance of macro
policy, infrastructure and other factdfs. Some (such as Taylor (1988,1991)) continue to support a strategy
of selective import protection, questioning the so-called "Washington consensus" of outward oriented trade
policies®

This section revisits the linkage between trade policy and growth. We begin with an overview of key

issues, and return to our empirical analysis of the determinants of growth below. Not surprisingly, there is a

2% For example, in his comments on Sachs and Warner (1995), Fischer (1995) points out that the authors have
"stacked the deck" against import-substitution by leaving out the 186@g dvhich many protectionist countries grew
rapidly.

%0 The term "Washington consensus" was coined by Williar(t@80) in his essay "What Washington means by
policy reform."
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very largeliterature on aspects of this linkage and a growing volume of empirical work which supports the
view that outward orientation is positively related to growth. We choose to examine the linkage once again
because a study of how well differences in economic policy can account for differences in growth would be
incomplete without considering the potential role for trade policy. Further, if trade policy matters, then we
would like to know whether it works through an influence on factor accumulation and/or thranfibearce
on total factor productivity growth, an issue that has received less attention to date.

Theoretical work has identified a variety of channels through whichpgrdidy might affect growth.

In traditional models, trade policy is not linkeddag run growth rates but it can affect growth over a (long)
transitional period. For example, Lee (1993) shows that, by raising the costs of imgagtiagoods, trade
distortions carlower the return to capital and slow growth. This could show up through low capital
accumulation or TFP growth.

Many papers in the endogenous growth literature show how trade liberalization may raise growth rates
over the long run by generating economies of scale, operating through R&D and knowledge spill-overs, human
capital accumulation and/or learning-by-dofhg.  This work suggests that there should be large productivity
gains associated with tradbdralization. However, in some cases, protection may be better for growth than
free trade. Grossman and Helpman (1991) show that countries with a comparative dis-advantage in R&D
could use tariffs to reallocate resources and raise growth. Young (1991) shows that, under free trade, a country
might get stuck producing goods for which the learning-by-doing gains have already been exhausted. Thus,
the theoretical literature suggests that any effects of trade policy on growth could work through factor
accumulationfactor productivity or both. The exact nature of the linkage between free trade and growth
remains open to debate.

The section is organized as follows. After a discussion of alternative classifications of trade regimes,

% For examples of how trade liberalization may spur growth, see Ben-David and Loewy (1995), Lucas (1988), Rivera-
Batiz and Romer (1993) and Romer (1990) and the discussions in Lee(1993) and Roubini and Sala-i-Martin (1991).
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we summarize the alternative measures that have been used in empirical applications and provide an overview
of the existing evidence on the links between trade, trade policy and growth. We then describe the measures
of the trade regime that we use, followed by the empirical analysis of the influence of trade regime on growth,

factor accumulation and productivity.

Openness and Outward Orientation

There is some ambiguity about the way terms such as outward orientation and openness are used in
the literature on growth, and it is important toexglicit about our own usage. Our starting place is the now
standard distinction between three broad types of trade policy regimes: import substitution, neutrality and
export promotion. With no policy intervention (free trade) the domestic relative prices of tradeable goods
should be the same as the foreign relative prices. Also, the domestic resource cost of a unit of foreign
exchange should be the same whether it is earned through forgoing imports or expanding exports. Such a
regime is called neutral. In contrast, an import-substitution regime raises the domestic relative prices of
imports through tariff and non-tariff barriers; and an export promotion regime provides incentives for the
production of exports, for example using subsidies such as a preferential tax structure or the allocation of
loans®?

Some authors define an open trade regime in terms of policy nedftality. In this context, trade
liberalization can be seen as part of a broader advocacy of reducing government intervention and freeing
markets. Many available indicators of trade policy, however, focus on import protection and do a poor job of

separating neutrality from export promotion. Much of the empirical literature explicitly or implicitly uses

%2 See Krueger (1995), Rodrik (1993) and Sachs and Warner (1995) for recent discussions of reasons for the
prevalence of import substitution regimes during the 1950s, 60s and 70s and the widespread liberalization that began
in the mid 1980s. Edwards (1993a&b) stresses that trade liberalization has not been a monotonic process in many
developing countries. Particularly in Latin America, the tendency was to raise the level of protection immediately after
the 1982 onset of the debt crisis. Protection rates did not begin to decline until the end of the decade.

% Defining openness as policy neutrality is common in the theoretical literature. See HA9Bbnand
Papageorgiou et. al (1990) in the empirical literature.
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terms such as openness and outward (or outer) oriented policy to encompass either neutral or export promoting
regimes* This is true even though the latter may entail active government intervention and may run the risk
of being labeled "unfair* by competitors in the global marketplace -- a point that has received surprisingly little
discussion in this context.

Our analysis also emphasizes the disitimcbetween policy regimes that are import substituting and
outward oriented policy regimes, when the latter includes both neutrality and export promotion. In addition
to direct measures of importroiars, we attempt to go beyond the existing literature in developing measures

of the structure of each country's import protection across major types of imports.

An Overview of Empirical Evidence

There is a large and growing body of empirical literature relating the trade regime and growth, using
different methodologies and trade regime indicators. One interesting and informative approach has been to
conduct @tailed case studies of individual countries. Some particularly influential studies of this type
conclude that outward orientation is associated with higher medium to long run growth.  Michaely et. al
(1991)also conclude that the short run costs of liberalization have been overstated, based on their study of
liberalization episodes in 19 countries. However, Taylor (1991) concludes that trade liberalization can lead
to costly consumption binges with few benefits in terms of higher growth, based on a series of case studies
commissioned by WIDER.

A large number of researchers have studied the link between trade policy and growth using cross-
section regressions over relatively long time periods. Some have also conducted regression analysis using

panel data on short periods or annual data. We survey key aspects of this work below, without attempting a

34 See for example Krueger (1995) and Havrylyshyn (1990).

¥%See for example the studies edited by Balassa (1971) and by Bhagwati and Krueger (1978) and the more recent
studies commissioned by the World Bank and summarized in Cooper et. al (1994).
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comprehensive review. The econometric work all confronts the thorny problem of how to measure outward
orientation. Unfortunately, there are problems with all of the alternatives and, as stressed by Pritchett (1991),
correlations between the alternatives can be quite low.

The discussion of trade regime above suggests that the best indicators would be based on relative
prices. However, appropriate data on the structures of relative prices are not generally available. Both because
of the different concepts being utilized (openness, outward orientation) and the difficulty of constructing
measures of particular policy stances, it is not surprising that differtvttra find somewhat different results
using a wide range of measures. The basic alternatives can be divided into four groups: direct policy measures,
trade shares, adjusted trade shares and categorical indicators.

One approach is to try to measure protection directly. Lee (1993) uses measures of average tariffs and
NTB coverage ratios in his study which concludes that trade distortions hinder growth. Using revenues from
trade taxes as an indicator of the level of protection, Edwards (1993b) finds that trade barriers reduce growth,
and total factor productivity. But tariff based measures ignore nifins@riers (NTBs) which have grown
in importance over time. There is also the issue of how to weight individual tariffs in forming the average.
As is well known, import weights tend to understate the degree of protection while production weights tend
to overstate. (Note that this also implies that revenues from trade taxes understate protection.) NTBs are
notoriously difficult to measure, with information only generally available about coverage (the peezit of
sector subject to a barrier) and not about the size of these barriers. Although UNCTAD has made available
extremely useful data on tariffs and NTB coverage for most developing countries in the late 1980s, comparable
data are not available for a similarly broad set of countries oveftime.  Thus, the tariff information does not

provide a basis for measuring the effect of changes in the trade regime.

% Edwards uses trade shares as an instrument for tariff revenues because of his concern about measurement error in
trade taxes. However, this approach may exacerbate the problem of endogeneity.

% The disaggregated nature of the UNCTAD data allows Lee and Swagel (1994) to study the joint determination of
level (and type) of protection and trade flows among manufacturing sectors.



37

Some studies measure outward orientatising trade flows (imports, exports or the sum) as a share
of output. A number of cross-section studies conclude that countries with high trade shares tend to grow more
quickly. (See Harrison (1991) and Edwards (1993a).) Reneltande (1992) find that the significance of
this result is sensitive to which other explanatory variables are included. Interestingly, they find a robust
positive relationship between trade and investment as shares of output, suggesting that arfydreriedite
work through factor accumulation, not productivity growth.

It is difficult to interpret the results based on trade shares. First, these shares are expected to differ
across countries for reasons that have nothing to do with policy stance, such as difference in factor
endowments, or country size. A second problem is that trade shares are likely to be endogenous and it is
certainly plausible that the causality runs from increases in the growth rate to the trade share. Finally, these
measures, which focus on total import, export or trade shaegs)ot be able to pick up differences in the
structure of trade policy across countries.

A related approach uses adjusted trade shares. The idea is to estimate a model of the structural
determinants of trade flows, and to treat the residuals from this estimation as measures of differences in trade
policy. Syrquin and Chenery (1989) and Leamer (1988) have both taken this route, and their indicators have
since been used in other studies. These adjusted measures also tend to be ptaitisiely geowth, though
less strongly than unadjusted trade shares.

Adjusted trade shares are preferable to simple trade shares as a policy measure, but they should also
be used with caution. As Leamer stresses, the residuals can only be interpreted as unbiased irichcketors of
policy -- which is omitted from the regression -- under the assumption that trade policy is uncorrelated with
the determinants of trade that are included. Further, this approach takes the average level of protection in the
sample -- not a country with neutral trade policy -- as the norm. The adjusted trade shares are also likely to
be endogenous, and may not be disaggregated enough to capture differences in the structure of trade policy.

Further, these measures tend to have relatively low correlations with diregidliagléndicators, such as the



38
average tariff rate.

Finally, a number of authors have attempted to categorize countries' trade regimes on the basis of a
variety of indicators. A well known example is the World Bank's (1987) classification of countries into four
groupings from strongly inward oriented to strongly outward oriented. Various studies, including World Bank
researchers, have found this measure todsdively related to growth. Using this indicator among others,
Roubini and Sala-i-Martin (199%) argue tdéferences in trade policy can explain the negative coefficient
on a dummy variable for Latin America that is often found in growth regressions. However, they are unable
to explain the similarly negative coefficient #frica. More recently, Sachs and Warner (1995) constructed
an indicator based on their identification of the year each country in their sample "opened" its trade regime.
They find the measure to have a very close correlation with cross-country variation in economié®growth.

Thus, some of the strongest results linking trade regime with growth have been reached using the
categorical measures -- perhaps precisely because they force stark distinctions between groups of countries.
But any simple grouping generates considerable controversy about how partiontaies should be labeled
and how to identifywvhen a country undergoing a phased liberalization should be reclassified from closed to
open. The categorical indicators also tend to incorporate information such as black market premia or real
exchange rate overvaluation which are arguably more related to macroeconomic policy than trade stance per
se. (Even though they are sometimes used as measures of trade regime, we have not considered measures such
as the Dollar (1992) index or the black market premium in this sectianise we view them as indicators of
macroeconomic policy.) A related difficulty is that countries often undertake many types of policy reform
simultaneously. The categorical indicators may attribute to trade reform the effects of a wide range of other

policy measures.

% Note that the published version of this paper omits the sections on trade regime and growth, focusing only on
financial repression.

% Sachs and Warner (1995) reach the surprisingly strong conclusion that, as long as they are open, all countries will
converge to the same level of per capita income, albeit over very long time periods.
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While much of the empirical literature supports the view that outward orientation is associated with
growth, it remains unclear whether any positive linkage works through factor accumulation or productivity
growth?® Although some researchers find evidence linking outward orientation to productivity growth in large
cross-country studies, (Edwards (1993), Kawai (1994)) other work is more ambiguous. For example, recent
studies of seven Asian economies finds at best weak evidence that trade liberalization has increased TFP
growth (Urata (1994)), andiavrylyshyn's(1990) survey of work on whether trade liberalization raises
productivity (including both microeconomic and macroeconomic studies) concludes that the evidence is neither

consistent nor robust.

Constructing Measures of Trade Regime

Because the correlations among alternative tragéne measures are often moderate or low,
suggesting that they capture somewhat different features of trade regime, our analysis considers a number of
different measures, described below.

We use direct indicators of tariff (TAR87) and non-tariff barriers (NTB87) based on a production
weighted index of sectoral trade barrier data compiled for the late 1980s by UNETAD. We also use two
categorical measures. The outward orientation index reported in the 1987 World DeveRgpoen(coded
from 1=strongly outward oriented to 4=strongly inward oriented) is available for 38 developing countries for
the periods 1963-73 (WBI63) and 1973-83 (WBI73). Following Roubini and Sala-i-Martin (1991), we
augment these series to include twenty industrial countries and Taiwan, all coded as strongly outward oriented.

We also use the Sachs-Warner (1995) designation of the years in which each of the 83 countrie$ligsopen.

0 The literature survey in the text focuses on the studies that use macroeconomicfdatatudies have used
microeconomic data to look for evidence that trade reform raises productivity, with mixed results. See, for example,
Tybout (1992).

41 Qur tariff and NTB measures refer to the entire economy. Tariffs and NTBs for capital goods and intermediates
were available for an additional eight countries from Sachs and Wa8%#5). Thus, we used the coefficients from
simple OLS regressions of the overall indicators on the latter measures to construct indicators for: Austria, China,
Finland, Honduras, Mozambique, New Zealand, Norway, Sierra Leone, Switzerland, Uganda and Zimbabwe
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enables us to form a series of dummy variables, equal to one if a country was open throughout a decade, and
zero otherwise (OPEN60, OPEN70 & OPENS80). We also use OPEN% -- the percentage of the period each
country was classified as open.

Finally, we constructed three adjusted import share indicators. One indicator uses each country's total
imports as a percent of its GB¥P.  We focus on imports, instead of exports or total trade,darczurseept
of trade regime essentially asks how intensively countries do or do not pursue import substitution. The
underlyingidea is that deviations of a country's imports from a "norm" based on measurable country
characteristics are (at least partially) attributable to differences in theycstrade policy regime. The more
outward oriented, the larger should be the regression residual. A measure based on total imports, however,
can not capture any differe@s in the structure of protection among countries. For example, some countries
may discourage imports of consumer goods relative to imports of capital goods while other countries with
similar average levels of import barriarsy exhibit the reverse. Thus, we also consider deviations of
consumer goods imports and of capital goods imports (as percentages of output) from sample norms.

For all three trade indicators, our norms are based on a simple gravity model of the determinants of
trade flows® We assume that a couniryigorts (total as well as by type) tend to decline with country size,
measured by its geographical area and its populdtiguorts should also decline with a country's distance

from its major trading partners. We include per capita income so as to allow for differences due to wealth,

2 We use United Nations data on import flows, and World Bank data on GDP measured in U.S. dollars to form the
trade shares. Our total import measure includes only SITC categories O through 8.

“ There is a large literature on gravity equations, focusimxjalaining bilateral trade flows. See Anderson (1979)
and Bergstrand (1985). Deardorff (1995) provides a useful overview. He notes that the simplest gravity equation (trade
should decline with country size and with distance from trading partners) is likely to come out of a range of sensible trade
models. However, a number of authors have developed theoretical models that would generate a gravity type equation.
Note also that aggregation of the bilateral gravity equations leads to a simple specification for aggregate trade flows,
along the lines of the equations estimated here. See Evenett (1995).
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without strong priors about how the three import measures might depend on“vealth.  One important
advantage of these adjusted trade shares is that it is possible to construct consistent indicators for the 1960s
as well as for more recent periods. Our data on imports are for the years 1965, 1970, 1975, 1980, 1985 and
1990, althougtthe latter is not used in the growth analysis. For each of these years, we use a three-year
centered average, both to smooth lumpy series and to minimize the number of missing values. Similar
averages are used for the explanatory variables.

The gravity model regressions are reported in Table 11. Overall, the equations explain roughly half
of the variation in total and consumer goods imports and a quarter of the variation in capital goods imports.
The size and distance variables enter as expected. Per capita income is not a significant determinant of total
or capital goods imports but richer countries do tend to import relatively larger shares of consumer goods.

We use the residuals from each equation as our adjusted import share indicator. Interestingly, these
indicators have changed considerably over time. As shown in Table 12, all three imply that our sample, was
relatively closed in 1965 and 1970. The dramatic move towards liberalization during the 1970s was reversed
somewhat during the early 1980s, consistent with a return to protection during the debt crisis. All three show
a return to liberalization since 1985.

Table 13 shows how the various measures of the trade regime differ across regions. The adjusted
import shares (in the first three columns) are averaged over 1965, 1970, 1975, 1980 and 1985. The direct tariff
and NTB measures relate to the late 1980s. WBI is the average of the 1963-73 and 1973-83 world bank
indicators, and OPEN% is the percentage of the period 1960-92 open, based on the Sachs-Warner index. Note
that higher numbers indicate greater outward orientation in the Sachs-Warner and adjusted import share
measures, but greater inward orientation in the World Bank, tariff and NTB measures.

Overall, the categorical indicators provide a similar ranking by region, with the OECD and East Asian

4 QOur indicators of area and distance are taken from data constructed by Barro and Lee. The distance measure is a
trade weighted average of the distance between each country's capital and the capitals of the world's 20 largest traders.
We use the Penn World Table measure of per capita income measure. Population figures come from the World Bank.
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regions the most outward oriented, and South Asia and sub-Saharan Africa the least. The direct tariff and NTB
measures rank Africa as relatively more and the Mid East as relatively less open than the categorical indicators.
The indicator based on imports of capital goods implies that the OECD, and especially Latin America are

considerably less outward oriented than the other proxies for trade regime.

Regression Analysis -- 32-year changes

We look next at the implications of adding trade policy measures to the growth regressions.
Unfortunately, most of our trade indicators are available for only a subset of the 88 country sample. We begin
by adding to the previous equations the Sachs-Warner categorical indicators, which were available for the
largest group of countries (8%). The categorized variable indicating whether a country was "open" during
the 1970s was the variant that consistently added the most explanatory power. (Interestingly, our results imply
that given openness in th870s, whether a country was open during the 1960s and/or the 1980s was not an
important determinant of growth.) Estimation results are reported in Table 14. As shown, countries that were
open during the 1970s appear to have had significantly more rapid growth ratess$eahat were not. The
variable enters both the capital accumulation and the proitygfiewth equations significantly, but appears
to be a more important determinant of the former. Inclusion of this openness indicator raisgpl&statory
power to levels close to those obtained with inclusion of the regional dummies. The initial condition, life
expectancy, is no longer significant and the openness dummy reduces the importance of real exchange rate
variability and the regional dummies -- but most of the results discussed above still hold. In particular, this
openness indicator can explain only part of East Asia's relatively rapid capital accumulation.

As discussed above, a difficulty with the categorical indicators is that they are not easy to interpret.

They measure a broader set of policies than trade regime alone; and there is the potential for subjectivity in

% In most cases, similar results were obtained using the World Bank Indices, however these are available for many
fewer countries, and are not reported here.



43
their construction. Also, their qualitative natunay exaggeratthe differences among countries. These
difficulties may explain why cagmrical measures tend to give much stronger results than other trade regime
measures, both here and in the literature. Thus, we exph@ther the other trade indicators help to explain
growth rates. The direct measuresaoiff and non-tariff barriers were consistently insignificant, both in the
statistical sense and in terms of extremely small coefficient estimates. This result mlightbehe fact that
our indicator is based on policiesglace during the mid-to-late 1980s, with limited relevance for the period
as a whole, a point that we return to below.

Table 15 reports results obtained when the adjusted import shares are added to the initial conditions
and macroeconomic policy indicators. The consumer goods measure was consistently insignificant, and is not
included here. A number of authors have noted that changing the sample of countries can significantly alter
estimation results. Since the number of countries drops from 88 to 70 with these trade measures, we re-
estimated previous regressionstiis sample, and found very similar results to those reported in Taffle 14.

We find that countries with relatively high capital goods imports did indeed tend to grow more rapidly. Not
surprisingly, this seems to be related to capital accumulation, and not totpitgdgoowth. The results also

suggest that, controlling for capital goods imports, large import shares overall tends to be associated with
slower growth, although this result is not statistically significant. Note that inclusion of the adjusted import
shares cannot explain much more of the overall variation in the dependent variables -- instead, it reduces the
significance of years of schoolirand the budget surplus. When the OPENMu@thmy is added to the
equations, it enters very significantly. But with the exception of the budget surplus in the capital accumulation
equation and the standard deviation of RER in the total factor productivity equation, all of the macroeconomic

and trade policy indicators become insignificant. The categorical indicator appears to be picking up key

“6 |f the trade variables are added to the initial conditions without the macroeconomic polidgsti@ coefficient
estimates and degree of significance of included variables is similar to those reported in Table 15. However, the adjusted
R? is only slightly above that obtained with just the initial conditionse trade indicators by themselves do not add
much explanatory power -- with the
exception of the categorical indicators.
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differences ineconomic policy, and the regression is unable to distinguish separate effects of the other

indicators, possibly because of the sample size.

Regression Analysis -- the 10-year sample

Finally, we take a preliminary look at the 10-year sample. Our focus is to explore whether the 10-year
sample enables us to pin down further the role of policy in economic growth. An advantage of this sample is
that it adds variation across time to the variation across countries from the 32 year sample. At the same time,
growth rates over the shorter time period are influenced by cyclical factors and shocks to a much greater
degree. Our emphasis on factors that should influence long run growth should be expected to explain a much
smaller proportion of the variation in these medium term growth tates.

Table 16 reports basic regressions for all three dependent variables using the initial conditions
discussed above, both with and without regional dummies. For comparison purposes, these use the same
sample of countries that are included in the regressions with trade and macroeconomic policy indicators. As
expected, the initial conditions explain little of the variation in growth rates. Regional dummies enter very
significantly overall and in the capital accumulation equation.

We next explore the role of economic policies. Columns (1), (4), and (7) of Table 17 show the basic
results including macroeconomic and trade policy. In terms of macroeconomic policy indicators, the variations
in the real exchange rate and the budget surplus continue to enter significantly. Both are more important as
determinants of capital accumulation than productivity growth. However, in contrast to the 32-year sample,
the variation in inflation rates also appears to be a significant determinant of growth over ten-year periods.
This result is quite sensible since major episodes of high and volatile inflation were concentrated during the

1980s and would not be expected to have a major influence on economic performance over a 32 year period

47 While we recognize that themsay be moreeason for concern about the endogeneity of some of our policy
indicators, we leave more careful attention to this issue through instrumental variables procedures, to future work.
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beginning in 1960. The small coefficient estimate implies that inflation volatility must be extreme to hinder
growth. Further, the channel appears to be the effects of this volatility on productivity growth.

In terms of trade policy, we looked first at the non-categorical indicators. In contrast to the 32-year
sample, we found a very strong role for direct indicafors.  The average tariff rate is included in all of the
regressions. Because these data are for the mid- to late-1980s, the tariff rate is multiplied by a dummy variable
equal to one for the 1980s and zero for the 1960s and 1970s. This result suggests that lack of direct trade
policy measures representing the longer time period may explain the insignificéinisaéredicator in the 32-
year sample. We found at best weak evidence that the adjusted import shares are important once the tariff rate
is included, and the reported results do not include these indicators.

Table 17 also shows the result of including the Sachs-Warner categorical indicator. (Recall that OPEN
is a dummy variable equal to one if a country was open during the relevant decade.) Although OPEN is
strongly significant in all three equations, all of the policy indicators except the real exchange rate variation
remain significant as well. With this larger sample, we do find distinct and significant roles for both stable
macroeconomic policy and outward oriented trade policy in promoting economic growth. Finally the policy
variables do not fully account for the regional differences. We continue to find that East Asia stands out for
rapid accumulation of capital. And interestingly, these regultdy that East Asia stands out in terms of

relatively lowproductivity growth as well.

Concluding Remarks

This study has examined the economic growth experiences of a large sample of developing and

industrialeconomies. Unlike many of the previous studies which begin in the 1970s, we analyze the period

8 However, the tariff and non-tariff barrier indicators are highly correlated. Little explanatory pagdedsby
including both. Of the two, the tariff rate appeared to dominate.
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from 1960-1992. We also diverge from much of the existing literature in combining the growth accounting
methodology with regression analysi§he accounting approach enables us to obtain a decomposition of
growth rates per worker into the contributions from the accumulatidmysfqal and human capital and from
increases in total factor productivity. The regressions enable us to explore the determinants of growth, and the
channels through which these determinants operate. In particular, we study the roles of initial and external
conditions and of macroecomic and trade policies. The results are presented in some detail in the body of
the paper. In this final section, we focus on the major conclusions that emerge from the analysis.

First, the accounting methodology, which forces us to look carefully at the available data on factor
inputs, praeides some important insights into the composition of growth across regions. In particular,
regression studies often use investment rates and school enroliment rates as proxies for physical and human
capital accumulation. We show that these proxies are quite poor. Their usage appears to significantly
understate the importance of capital accumulation as a source of economic growth. Indeed, we find that capital
accumulation accounts for 80% of East Asia's 4.1 pegeentth per worker over the 32 year period, and for
at least two-thirds of the growth of all developing country regions (excluding China).

Second, our decomposition also finds an important role for total factor productivity. One way to make
the point is to note that Sub-Saharan Africa, Latin America and the industrial countries experienced roughly
the same rates of capital accumulation over the period. All of the differences in the overall growth rates among
these three regions arértutable to differences in average productivity growth, which ranged from 1% per
annum among the industrial countries to 0.1% in Latin America to -0.7% in Sub-Saharan Africa. Although
slower than in the industrial countries, the East Asian countries enjoyed quite rapid productivity growth
compared to other developing economies.

Our regression results strongly support the growing consensus that stable, and orthodox
macroeconomic policy combined with outward oriented trade policies foster economic growth. Based on our

32-year sample, we find that larger budget deficits (as a share of GDP) are associated with slower growth,
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working through slower accumulation of capital. Real exchangeakglity, which we interpret as another
macroeconomic policy indicator, also reduces growth, and it operates primarily through lowering the growth
of factor productivity. Outward orientation is associated with faster growth, working through both channels.
However, these results are based on general indicators of trade regimmeythat adequately distinguish
between trade and macroeconomic policies. Our direct indicators of trade policy refer to the 1980s, and the
adjusted import share measures we construct may capture only some aspects of the underlying trade regime.
Thus, we also consider growth rates over 10-year periods. Using the panel data, we find strong evidence that
direct trade policy indicators influence growth. In particular, higher average tariff rates are associated with
slower growth, working through both channels. We continue to find an important role for macroeconomic
policy as a determinant of growth in the 10-year sample.

We conclude this paper by outlining two possible extensions to our research. First, the regression
analysis presented here pays little attention tpdssible endogeneity of our right hand side variables. This
issue could be addressed using instrumental variables techniquesl|gobrireith the 10-year (or the 5-year)
data samples. Second, it would be interesting to explore timing issues. For example, do policy changes
influence growth rates relatively quickly, or only after many years? The 5-year sample provides data that could
be used to explore this issue.
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Figure 1. A Comparison of Rates of Capital Accumulation and Investment Shares, 88 Countries

A. Capital Accumulation and the Investment Share, National Prices (1960-90)
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Figure 2. Comparison of Years of Education, Barro-Lee and World Bank

A. Average number of years, 1965-85
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Figure 3. Comparison of the Contribution to Growth of Capital-Labor
Substitution and Total Factor Productivity, 1960-92
average annual rate of growth
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Figure 4. Output per Worker and its Components, Regional Averages, 1960-92
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Figure 4. (continued)
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Table 1. Indicators of Economic Growth by Major Region, 1960-92
annual percentage rate of growth

Per capita Output Growth Investment Share
Region National International Population Labor Capital National International
Prices Prices Force Stock Prices Prices

China 4.2 2.9 1.8 2.3 6.3 24.8 22.2
East Asia 4.5 4.6 2.2 2.6 9.9 23.4 21.7
South Asia 1.9 1.7 2.4 1.9 5.2 19.0 11.3
Sub-Sahara Africa 0.3 0.9 2.8 25 5.3 21.0 10.1
Middle East 1.7 1.7 2.9 2.8 7.8 21.7 13.8
Latin America 1.8 1.8 2.4 2.8 5.5 22.0 17.4
Industrial Countries 2.8 2.8 0.9 1.2 4.7 20.8 24.2

Countries are aggregated using as weights average levels of GDP in international prices over the period.



Table 2. Alternative Measures of Education, 1985

Years of Schooling Weighted Schooling
Region Barro-Lee World Bank Barro-Lee World Bank
China 4.90 4.31 92.50 96.56
East Asia (1) 5.69 5.27 101.63 102.94
South Asia 3.18 2.79 85.21 89.22
Africa 2.32 1.69 79.46 83.38
Middle East 3.83 3.33 89.08 92.96
Latin America 5.29 4.46 97.41 100.20
Industrial Countries 9.70 9.18 127.52 131.22

Source: Authors' calculations as described in text. Weighted Schooling
is a relative-wage weighted index that would equal 100 if all of
the population had completed primary school.

1. Excludes China

Table 3. Growth Rates of Alternative Education Measures, 1960-92
Annual Percentage Rate

Years of Schooling Weighted Schooling
Region Barro-Lee World Bank Barro-Lee World Bank
China 3.58 4.04 0.77 0.84
East Asia (1) 3.28 3.02 0.82 0.82
South Asia 3.01 3.01 0.46 0.53
Africa 5.60 5.08 0.36 0.52
Middle East 5.64 4.60 0.68 0.78
Latin America 1.92 2.23 0.53 0.64
Industrial Countries 1.00 0.41 0.50 0.36

Source: Table 1 and authors' calculations.
1. Excludes China



Table 4. Rates of Growth in Total Factor Productivity, Alternative Production Relationships, 1960-92
Annual percentage rate of change

Total Factor Productivity

Output Labor-Augmenting
Region Growth Two Three Factors Years of Schooling Wage-Weighted
Factors Barro-Lee World Bank Barro-Lee World Bank Barro-Lee  World Bank

China 4.0 2.3 1.2 1.1 2.2 2.0 1.8 1.8
East Asia 4.1 1.3 0.3 0.3 1.6 1.3 0.8 0.6
South Asia 2.3 1.0 0.1 0.1 0.9 0.9 0.7 0.7
Sub-Sahara Africa 0.5 -0.5 -1.7 -1.5 -0.9 -0.9 -0.7 -0.7
Middle East 1.8 0.0 -1.6 -1.3 -0.6 -0.3 -0.4 -0.5
Latin America 1.4 0.4 -0.1 -0.2 0.9 0.8 0.1 0.1
Industrial Countries 2.4 1.4 1.0 1.2 1.3 1.5 1.0 1.1

Source: Authors' calculations as explained in text.

Column (2) includes only labor and physical capital as inputs

Columns (3) and (4) assign equal weights to the growth in capital, years of schooling, and labor
Columns (5) and (6) adjust the labor input for quality on the basis of years of schooling
Columns (7) and (8) adust the labor input for quality on the basis of wage-weighted education.

Table 5. Correlation Coefficients Between Ouput Growth and Alternative
Measures of Factor Accumulation, 81 Countries, 1960-92

Alternative Measures of Changes in Factor Inputs

Output Labor-Augmenting
Concept Growth Two Three Factors Years of Schooling Wage-Weighted
Factors Barro-Lee  World Bank  Barro-Lee  World Bank  Barro-Lee  World Bank

Output Growth 1.00
Alternative Input Measures:
Two Factor Model 0.70 1.00
Three Factor Model

Barro-Lee 0.48 0.77 1.00

World Bank 0.51 0.79 0.90 1.00

Labor Augmenting Model:
Years of Schooling

Barro-Lee 0.41 0.82 0.92 0.86 1.00

World Bank 0.40 0.81 0.80 0.91 0.93 1.00
Wage-Weighted

Barro-Lee 0.72 0.98 0.75 0.77 0.80 0.79 1.00

World Bank 0.69 0.98 0.73 0.79 0.81 0.82 0.99 1.00




Table 6. Sources of Growth by Region, 1960-92
annual percentage rate

Contribution of:

Output per Physical Factor
Region/Period Worker Capital Education Productivity
China
1960-92 4.0 1.6 0.5 1.8
1960-70 1.7 -0.0 0.4 1.3
1970-80 3.2 1.9 0.5 0.8
1980-86 7.1 2.5 0.4 4.0
1986-92 6.2 3.1 0.5 2.5
East Asia (1)
1960-92 4.1 2.8 0.5 0.8
1960-70 3.8 25 0.5 0.8
1970-80 4.8 3.4 0.4 0.9
1980-86 2.7 2.5 0.6 -0.4
1986-92 5.1 2.6 0.6 1.8
South Asia
1960-92 2.3 1.3 0.3 0.7
1960-70 2.6 1.8 0.2 0.6
1970-80 1.2 1.0 0.3 -0.1
1980-86 3.1 1.0 0.3 1.8
1986-92 2.9 1.2 0.3 1.4
Africa
1960-92 0.5 1.0 0.2 -0.7
1960-70 1.7 1.3 0.2 0.2
1970-80 1.2 1.9 0.1 -0.9
1980-86 -1.8 0.3 0.3 -2.4
1986-92 -0.4 -0.5 0.3 -0.3
Middle East
1960-92 1.8 1.8 0.4 -0.4
1960-70 49 2.3 0.2 2.2
1970-80 0.9 2.9 0.4 -2.4
1980-86 -0.1 1.0 0.5 -1.6
1986-92 0.1 -0.2 0.5 -0.2
Latin America
1960-92 1.4 1.0 0.3 0.1
1960-70 3.2 1.3 0.2 1.6
1970-80 2.6 1.6 0.3 0.7
1980-86 -1.4 0.4 0.4 2.2
1986-92 -0.6 -0.0 0.4 -1.0
Industrial Countries
1960-92 2.4 1.0 0.3 1.0
1960-70 4.0 15 0.4 2.1
1970-80 1.8 1.0 0.6 0.3
1980-86 1.6 0.6 0.1 0.9
1986-92 15 0.7 0.1 0.7

Source: Authors' calculations as explained in text. Regional averages are weighted
1. Excludes China.



Table 7. Correlations of Growth in Output per Worker and Alternative
Measures of Capital Accumulation
Changes in logarithms

Capital-Labor Investment Rate  Investment Rate  Combined
Substitution International Prices National Prices Equation

32-years, 88 observations

Constant -0.20 -0.05 -0.48 -2.00
(0.9) (0.2) (0.8) 4.7)
Marginal Coefficient:
Capital Accumulation 1.40 1.34
(10.3) (11.0)
Investment share 0.11 0.11 0.09
(6.0) (3.8) (4.8)
Adj. R2 0.55 0.29 0.13 0.64

10-year, 264 observations

Constant -0.20 -0.08 -0.19 -1.05
(1.1) (0.3) (0.4) (4.3)
Marginal Coefficient:
Capital Accumulation 1.40 1.28
(15.0) (13.7)
Investment share 0.12 0.10 0.06
(7.3) (4.9 (4.8)
Adj. R2 0.46 0.17 0.08 0.51

Numbers in parentheses are t-statistics.
The combined equations include investment share measured in international prices



Table 8. Means of Explanatory Variables by Region, 1960-92
unweighted averages

Total China East Asia South Asia Sub-Sahara Middle East Latin Industrial
Africa America Countries
Growth in 1.8 3.9 4.2 2.0 0.5 2.9 0.8 2.7

GDP per worker
Initial Conditions and External Shocks:

Initial income 25.3 5.4 11.4 7.8 9.2 15.7 22.1 55.6
per capita (% of USA)

Life expectancy 55.1 36.3 55.0 47.7 42.1 54.5 55.4 69.3
Years of schooling 34 2.1 3.3 1.7 1.2 2.6 3.2 6.4
Change in -0.7 -0.4 -0.0 -1.2 -1.3 1.7 -0.9 -1.2
terms of trade

Standard deviation 12.9 5.0 11.2 104 16.4 14.3 15.4 8.0

of terms of trade
Macroeconomic Policy:

Change in -1.2 -3.9 -1.7 24 -1.7 2.1 -1.2 0.2
real exchange rate
Standard deviation 11.2 10.2 9.4 12.9 14.8 8.7 15.4 5.5
of real exchange rate
Inflation rate 41.0 34 16.4 9.0 26.8 12.4 115.7 8.6
Standard deviation 102.8 5.8 34.1 8.5 56.4 14.2 328.1 5.8
of inflation rate

Percent of GDP:
Budget balance -3.6 -2.0 -1.8 -6.0 -5.1 -5.0 -3.8 -1.6
Government consumption 17.5 13.6 13.8 241 21.8 21.3 15.8 14.0
(international prices)
Government consumption 14.7 13.6 12.1 10.3 13.8 19.3 12.9 17.2
(National prices)
Black market exchange 0.4 -- 0.08 1.14 0.73 0.56 0.35 0.02

rate premium (%)

Note: See text for sources and explanation of variables. Regional averages are unweighted



Table 9. Regression Results for Changes in Output per Worker and its Components,

Initial conditions, 32 year sample

Changes in logarithms

Variable Output per worker Capital per Worker TFP
(1) (2) 3) (4) (©) (6) )
Initial income -0.06 -0.05 -0.03 -0.04 -0.04 -0.3 -0.4
(4.9) (4.5) (2.9) (2.5) (2.5) (3.4) (3.8)
Years of 0.26 0.09 0.19 0.14 -0.15 0.19 0.17
schooling (1.9 (0.8) (1.9 (0.7) (0.9) (2.0 (1.9)
Life expectancy 0.07 0.06 0.04 0.07 0.06 0.04 0.03
(3.0) (2.9 (2.2) (2.1) (2.0) (2.4) (1.9
Change in tot 0.3 0.09 0.13 0.37 0.08 0.14 0.06
(4.3) 1.2) (2.3) (3.4) (0.7) 2.7) (1.1)
Standard Dev. -0.12 -0.05 -0.07 -0.13 -0.03 -0.07 -0.03
of tot (4.9 (2.0) 3.3) 3.4 (0.8) (3.8) (1.9
Capital-labor 1.08
substitution (8.2)
Regional no yes no no yes no yes
dummies
South Asia -1.7 -4.0 0.5
(3.0) (4.3) (0.1)
Africa -2.6 -4.5 -0.4
(5.0) (5.6) (1.0)
Middle East -1.0 -2.9 0.3
(2.0 (3.8) (0.8)
Latin America -2.7 -4.4 -0.7
(5.8) (6.0) a.7)
Industrial cntry. -0.5 -1.6 0.8
(0.8) a.7) a.7)
Adj. R2 0.45 0.65 0.70 0.22 0.50 0.39 0.49

Numbers in parentheses are t-statistics. Changes in logarithms are multiplied by 100.



Table 10. Regression Results for Changes in Macroeconomic Policy Indicators,
Initial conditions, 32 year sample

Changes in logarithms

Variable Output per worker Capital per Worker TFP
1) (2 ©) (4) (5) (6) (7) (8) 9)
Initial income -0.06 -0.05 -0.06 -0.07 -0.06 -0.07 -0.03 -0.03 -0.03
(5.8) (4.9) (5.6) (4.3) (3.1) (4.4) (3.5) (3.7) (3.5)
Years of 0.28 0.13 0.30 0.22 -0.06 0.28 0.18 0.17 0.19
schooling (2.3) (1.3) (2.5) 1.2) (0.3) (1.4) (2.0) (2.9) (2.1)
Life expectancy 0.05 0.05 0.04 0.06 0.06 0.04 0.03 0.03 0.03
(2.5) 2.7) (1.8) (1.8) (1.9 1.2) (1.9 (1.6) (1.6)
Change in tot 0.23 0.05 0.21 0.31 0.07 0.29 0.08 0.03 0.08
(3.4) (0.8) 3.2 (2.9) (0.6) 2.7) @.7 (0.5) (1.5)
Standard Dev. -0.10 -0.04 -0.09 -0.12 -0.04 -0.12 -0.05 -0.03 -0.04
of tot 4.1) a.7) (3.8) (3.2) (1.0) (3.0) (2.5) 1.3) (2.4)
Standard Dev. -0.05 -0.03 -0.06 -0.02 0.00 -0.03 -0.05 -0.03 -0.05
of RER (2.8) (2.1) (3.7 (0.7) (0.1) (1.0) (3.6) (2.5) (3.6)
Budget Surplus 0.10 0.08 0.22 0.14 0.16 0.01 0.02 0.00
(% of GDP) (2.7) (2.2) (3.5) (2.5) (2.3) (0.4) (0.7) (0.0)
Gov't consumption -0.06 -0.07 -0.01
share (2.7) 1.7) (0.7)
Regional no yes no no yes no no yes no
dummies
South Asia -1.4 -3.3 0.2
(2.4) (3.6) (0.4)
Africa -2.2 -3.9 -0.2
(4.3) (4.9) (0.6)
Middle East -0.7 -2.3 0.4
(1.4) (3.0) (0.9)
Latin America -2.4 -4.0 -0.5
(5.3) (5.4) (1.4)
Industrial cntry. -0.5 -1.3 0.7
(0.9) (1.5) (1.5)
Adj. R2 0.55 0.70 0.56 0.34 0.54 0.36 0.46 0.53 0.46

Numbers in parentheses are t-statistics
Changes in logarithms are multiplied by a factor of 100



Table 11. Regression Results for Adjusting Import Shares
Initial conditions, 32 year sample (389 observations)

Variable Total Consumer Goods Capital Goods
Imports Imports Imports
Constant 55.39 6.23 10.92
(16.52) (11.15) (9.62)
Log (Area) -3.02 -0.28 0.09
(-7.85) (-4.41) (.70)
Log (Distance) -4.63 -1.42 -1.35
(-4.28) (-7.90) (-3.69)
Log (PCI) -0.48 0.37 -0.24
(-.84) (3.89) (-1.21)
Log (Population) -3.19 -0.52 -1.24
(-7.02) (-6.84) (-8.08)
Adj. R2 0.51 0.53 0.24
Numbers in parentheses are t-statistics
Dependent Variables are measured as percentages of GDP
PCl is per capita income
These regressions were run using the "5 year data bank," observations are
for 1965, 1970, 1975, 1980, 1985 & 1990. See text for further discussion
and descriptions of variables
Table 12. Adjusted Import Shares
Means by Period
Year Total Consumer Capital
Imports Goods Goods
1965 -3.10 -0.42 -1.12
1970 -4.00 -0.45 -0.97
1975 2.09 -0.18 0.31
1980 3.31 0.13 0.51
1985 -0.34 0.02 -0.14
1990 1.59 0.94 1.29




Table 13. Alternate Measures of Outward Orientation

Adjusted Import Shares Direct Measures Categorical Indicators
Region total consumer  capital Tar 87 NTB 87 WBlI Open%  Open 70
imports goods goods

China - - - 32.61 37.80 - 0.00 0.00
East Asia 4.14 -0.01 2.52 16.36 19.70 1.79 73.74 0.86
South Asia -0.09 -0.03 -0.34 68.55 45.74 3.75 4.56 0.00
Sub-Sahara Africa -0.02 0.41 -0.20 31.28 30.45 3.45 6.29 0.05
Middle East 4.27 -0.46 0.77 27.32 45.53 2.25 37.15 0.25
Latin America -2.80 -0.55 -1.18 28.79 31.23 3.07 17.46 0.05
OECD -0.92 -0.24 -0.49 6.87 19.36 1.10 90.37 0.91

Uses RG32 data (weights countries equally)

Total imports, capital and consumer goods are residuals from regressions
of import/GDP on country characters

Tar87, NTB87: avg tariff (%) NTB coverage ratio (%), late 1980s UNCTAD

WBI: 1=strongly outward oriented to 4=strongly inward oriented. WBI index is
taken from the 1987 World Development Report avg of 1963-73 and 1973-83.

Open P: % of years open 1960-92, based on Sachs-Warner BPEA

Open 70 is 1 if open throughout the entire 1970-79 period, 0 if otherwise.
Average for region.



Table 14. Regression Results for Trade and Macroeconomic Policy Indicators,

Initial conditions, 32 year sample (83 countries)

Variable Output per Worker Capital per Worker TFP

(1) (2) 3) 4) 5) (6)
Initial Income -0.06 -0.05 -0.08 -0.06 -0.03 -0.03
(6.3) (4.5) (4.9) (3.0 3.2 3.3)

Years of 0.25 0.14 0.20 -0.05 0.16 0.18
Schooling (2.4) 1.3) 1.1) (0.3) (1.8) (1.9)
Life expectancy 0.02 0.03 0.03 0.04 0.01 0.01
1.2) (1.6) (0.8) 1.3) (0.8) (0.8)

Change in tot 0.21 0.06 0.31 0.07 0.07 0.04
(3.6) (0.9 3.1) (0.6) 1.4) (0.7)
Standard Dev -0.09 -0.04 -0.12 -0.04 -0.04 -0.03
of tot (4.3) (1.8) 3.3) (2.0 (2.4) (1.5)
Standard Dev. -0.03 -0.03 0.01 0.01 -0.04 -0.03
of RER (2.0) (1.8) (0.3) (0.3) 3.1) (2.5)
Budget Surplus 0.07 0.07 0.18 0.14 0.00 0.01
(% of GDP) (2.1) (1.9 3.1) (2.4) (0.2) (0.3)
Open in 1970s 1.63 0.96 2.39 1.06 0.72 0.47
(5.1) (2.5) (4.5) @.7) 2.7) 1.4

Regional no yes no yes no yes

dummies

South Asia -0.8 -2.6 0.5
1.3) (2.5) (0.8)

Africa -1.7 -3.4 0.0
(2.9) (3.6) (0.0)

Middle East -0.3 -1.6 0.4
(0.7) 1.9 (0.9)

Latin America -1.7 -3.3 -0.2
3.1) (3.6) (0.4)

Industrial cnty -0.4 -1.2 0.7
(0.7) 1.3) (1.6)

Adj. R2 0.66 0.71 0.50 0.56 0.50 0.52

Numbers in parentheses are t-statistics

Changes in logarithms are multiplied by a factor of 100



Table 15. Regression Results for Trade and Macroeconomic Policy Indicators,

Initial conditions, 32 year sample (70 countries)

Variable Output per Worker Capital per Worker TFP
(1) (2) 3) (4) (©) (6)
Initial Income -0.06 -0.06 -0.08 -0.07 -0.03 -0.03
(4.6) (5.0) (3.6) 3.7) (2.9) (2.9)
Years of 0.24 0.21 0.22 0.19 0.18 0.16
Schooling a.7) a.7) (1.0) (0.9) (1.6) (1.6)
Life expectancy 0.06 0.03 0.06 0.03 0.03 0.02
(2.6) 1.4 @.7 (0.7) (2.0) (2.0)
Change in tot 0.26 0.24 0.35 0.32 0.12 0.11
3.3) 3.4) 2.7) 2.7) (2.0) (2.9)
Standard Dev -0.13 -0.11 -0.16 -0.14 -0.06 -0.05
of tot (4.4) (4.2) (3.5) 3.2 (2.9) (2.5)
Standard Dev. -0.04 -0.03 -0.01 0.01 -0.05 -0.04
of RER (2.4) @.7 (0.4) (0.3) (3.3) (2.8)
Budget Surplus 0.11 0.05 0.25 0.18 -0.01 -0.04
(% of GDP) (2.0) 1.1) (2.9) (2.2) (0.1) (0.9)
Import share -0.07 -0.06 -0.07 -0.07 -0.04 -0.03
(1.6) @.7 (1.1) 1.2) (1.2) (1.2)
Capital import 0.29 0.16 0.43 0.27 0.08 0.00
share (2.1) 1.3) 1.9 1.3) (0.7) (0.0)
Open in 1970s 1.65 2.05 0.92
(4.5) 3.3) (3.1)
Regional no no no no no no
dummies
Adj. R2 0.55 0.66 0.37 0.46 0.46 0.52

Numbers in parentheses are t-statistics

Changes in logarithms are multiplied by a factor of 100



Table 16. Regression Results for Initital Conditions
10 year sample (228 observations)

Variable Output per Worker Capital per Worker

(1) (2) 3) (4) 5) (6)

Initial Income -0.01 -0.03 -0.01 -0.02 0.00 -0.02

(2.0) (1.9 (0.9) 1.1) (0.3) (2.2)

Years of -0.08 -0.15 -0.19 -0.35 0.03 0.03

Schooling (0.6) (1.2) (1.2) (2.3) (0.3) (0.3)

Life expectancy 0.05 0.00 0.08 0.01 0.00 -0.02

(1.8) (0.0) (2.3) (0.4) (0.2) (0.9)

Change in tot 6.26 3.01 15.68 10.72 0.20 -0.77

(1.6) (0.9) (3.3) (2.6) (0.2) (0.3)

Standard Dev -9.22 -4.67 -5.85 0.54 -8.03 -5.91

of tot (4.0) (2.2) (2.0) (0.2) 4.7) (3.5)

Regional no yes no yes no yes
dummies

South Asia -2.06 -4.20 -0.17

(2.7) (4.5) (0.3)

Africa -3.61 -5.75 -1.05

(5.8) (7.6) (2.1)

Middle East -1.47 -3.21 -0.02

(2.2) (4.0) (0.0)

Latin America -2.92 -4.90 -0.69

(5.4) (7.5) (1.6)

Industrial cnty 0.40 -0.95 1.51

(0.6) (1.2) (2.8)

Adj. R2 0.08 0.28 0.07 0.33 0.09 0.18

Numbers in parentheses are t-statistics

Changes in logarithms are multiplied by a factor of 100



Table 17. Regression Results for Macroeconomic Variables
Initital conditions, 10 year sample (221 observations)

Variable Output per Worker Capital per Worker TFP

1) (2) 3) 4 (5) (6) (@) 8 9)

Initial Income -0.05 -0.06 -0.06 -0.06 -0.07 -0.05 -0.03 -0.03 -0.05

(4.6) (5.6) (4.9) (3.9 (4.6) (3.0) (3.0) (3.6) 4.7)

Years of 0.09 0.08 0.05 0.01 0.01 -0.17 0.13 0.12 0.17

Schooling (0.8) (0.8) (0.5) (0.2) (0.0 1.2 1.4 1.4 1.9

Life expectancy 0.06 0.02 0.00 0.09 0.05 0.02 0.01 -0.01 -0.02

(2.5) (1.0) (0.1) (2.9 1.8) (0.8) (0.6) (0.5) (1.0

Change in tot -0.46 -0.27 -1.92 9.00 9.20 6.75 -4.09 -3.97 -4.32

(0.1) (0.2) (0.6) (2.0 (2.1) a.7) (1.5) (1.5) a.7)

Standard Dev -9.79 -8.88 -7.04 -6.46 -5.55 -1.56 -8.38 -7.84 -7.53

of tot (4.9) 4.7) (3.8) (2.4) (2.1) (0.6) (5.2) (5.0 (4.8)

Standard Dev. -0.04 -0.03 -0.02 -0.05 -0.03 -0.03 -0.03 -0.02 -0.01

of RER (2.5) @.7) 1.2) (2.2) (1.5) (1.5) (2.0) 1.4 (0.7)

Budget Surplus 0.17 0.17 0.17 0.19 0.18 0.16 0.10 0.09 0.12

(% of GDP) (4.9) (5.0) (5.3) (4.1) 4.1) 3.7) (3.5) 3.4 4.2)

Standard Dev. -0.10 -0.10 -0.10 -0.05 -0.06 -0.04 -0.08 -0.08 -0.09

of inflation (X 100) (2.3) (2.5) (2.5) (0.9) (1.0 (0.8) (2.4) (2.5) (2.7)

Average tariff -0.04 -0.04 -0.03 -0.05 -0.05 -0.04 -0.02 -0.02 -0.02

rate (1987) (5.0 (4.5) (4.3) 4.7 (4.3) (3.7) (3.5) (3.0) (3.2)

Openin 1970s 1.96 1.37 1.96 0.48 1.17 1.13

(5.3) (3.3) 3.9 (0.9 3.9 3.3)

Regional no no yes no no yes no no yes
dummies

South Asia 0.36 -2.30 1.53

(0.5) (2.4) (2.5)

Africa -1.94 -4.68 0.23

(3.3) (6.1) (0.5)

Middle East -0.28 -2.84 1.04

(0.5) (3.6) (2.0)

Latin America -1.29 -4.13 0.64

(2.5) (6.0) (1.5)

Industrial cnty 0.33 -1.36 1.59

(0.5) (1.7) (3.2)

Adj. R2 0.39 0.46 0.51 0.31 0.35 0.47 0.30 0.34 0.38

Numbers in parentheses are t-statistics

Changes in logarithms are multiplied by a factor of 100



Appendix Table 1. List of Included Countries, by Region

East Asia

China
Indonesia
Korea
Malaysia
Philippines
Sinapore
Taiwan
Thailand

South Asia

Middle East and

North Africa

Industrial countries

Bangladesh
India
Myanmar
Pakistan

Sri Lanka

Sub-Sahara Africa

Algeria
Cyprus
Egypt
Iran
Israel
Jordon
Malta
Morocco
Tunisia

Latin America

Cameroon
Cote d' Ivoire
Ethiopia
Ghana
Kenya
Madagascar
Malawi

Mali
Mauritius
Mozambique
Nigeria
Rwanda
Senegal
Sierra Leone
South Africa
Sudan
Tanzania
Uganda
Zaire
Zambia
Zimbabwe

Argentina
Bolivia
Brazil

Chile
Columbia
Costa Rica
Dominican Rep.
Ecuador

El Salvadore
Guatemala
Guyana
Haiti
Honduras
Jamaica
Mexico
Nicaragua
Panama
Paraguay
Peru

Trinidad & Tobago

Uruguay
Venezuela

Australia
Austria
Belgium
Canada
Denmark
Finland
France
Germany
Greece
Iceland
Ireland

Italy

Japan
Netherlands
New Zealand
Norway
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States




Table A2. Sources of Growth, East Asia, 1960-92
Annual percentage rate

Contribution of:

Output per Physical Factor
Region/Period Worker Capital  Education Productivity

China

1960-70 1.7 -0.0 0.4 1.3
1970-80 3.2 1.9 0.5 0.8
1980-86 7.1 25 0.4 4.0
1986-92 6.2 3.1 0.5 25
Indonesia
1960-70 1.8 0.5 0.5 0.8
1970-80 5.0 35 0.3 1.1
1980-86 2.6 3.2 0.5 -1.1
1986-92 3.9 2.6 0.5 0.8
Korea
1960-70 5.1 35 0.9 0.6
1970-80 5.9 45 0.5 0.8
1980-86 6.2 2.9 0.7 25
1986-92 6.6 3.9 0.7 1.9
Malaysia
1960-70 3.7 2.7 0.4 0.6
1970-80 4.0 2.8 0.4 0.8
1980-86 15 2.8 0.6 -1.9
1986-92 5.4 1.9 0.6 2.8
Phillipines
1960-70 2.3 1.6 0.5 0.2
1970-80 3.3 1.9 0.5 0.8
1980-86 -3.0 1.3 0.4 -4.6
1986-92 0.7 0.3 0.4 -0.0
Singapore
1960-70 5.6 5.2 0.3 0.1
1970-80 4.3 3.9 -0.0 0.4
1980-86 3.6 3.7 0.7 -0.8
1986-92 7.4 2.6 0.6 4.0
Thailand
1960-70 5.2 3.9 0.0 1.2
1970-80 3.8 2.7 0.1 0.9
1980-86 3.1 1.9 0.9 0.3
1986-92 8.3 3.2 0.8 4.0
Taiwan
1960-70 6.5 45 0.5 1.4
1970-80 6.1 4.1 0.7 1.1
1980-86 45 2.1 0.5 1.8
1986-92 5.9 2.8 0.5 2.5

Source: Authors' calculations as explained in text.



Table A3. Sources of Growth, South Asia, 1960-1992
annual percentage rate of change

Contribution of:

Output per Physical Factor
Region/Period Worker Capital  Education Productivity
Bangladesh
1960-70 2.2 1.0 0.0 1.2
1970-80 -0.5 -0.1 0.4 -0.8
1980-86 2.2 0.3 0.3 1.6
1986-92 0.9 0.0 0.3 0.5
India
1960-70 2.4 1.6 0.2 0.5
1970-80 1.3 1.1 0.4 -0.2
1980-86 3.2 1.1 0.3 1.8
1986-92 3.3 1.4 0.3 15
Sri Lanka
1960-70 2.4 0.6 0.6 1.2
1970-80 2.2 1.9 0.1 0.2
1980-86 34 2.6 0.1 0.6
1986-92 1.9 1.4 0.1 0.4
Myanmar
1960-70 0.7 0.6 0.1 0.1
1970-80 2.4 0.5 0.2 1.7
1980-86 1.8 14 0.6 -0.3
1986-92 -1.9 0.3 0.6 -2.8
Pakistan
1960-70 5.1 4.4 0.6 0.1
1970-80 1.9 1.0 -0.0 0.9
1980-86 3.3 1.0 0.2 2.2
1986-92 34 0.8 0.2 2.4

Source: Authors' calculations as explained in text.



Table A4. Sources of Growth, Africa, 1960-1992
annual percentage rate of change

Contribution of:

Output per Physical Factor
Region/Period Worker Capital  Education Productivity

Cote d'lvoire

1960-70 6.3 2.7 0.1 3.4
1970-80 3.3 3.0 0.2 0.0
1980-86 -0.7 0.1 0.3 -11
1986-92 -3.7 -1.2 0.3 -2.8
Cameroon
1960-70 0.2 1.2 0.1 -1.1
1970-80 6.0 2.7 0.3 2.9
1980-86 55 3.9 04 1.2
1986-92 -7.0 0.7 0.4 -7.9
Ethiopia
1960-70 2.2 2.6 0.0 -0.4
1970-80 0.9 0.5 0.1 0.4
1980-86 -0.8 2.3 0.1 -3.1
1986-92 -1.6 1.3 0.1 -3.0
Ghana
1960-70 1.3 2.1 0.5 -1.2
1970-80 -1.9 -0.0 0.1 -2.0
1980-86 -2.0 -1.1 0.6 -1.5
1986-92 1.6 0.2 0.6 0.8
Kenya
1960-70 1.2 -0.4 0.1 15
1970-80 4.3 0.4 0.4 3.4
1980-86 -0.1 -0.7 0.4 0.2
1986-92 -0.1 -0.7 0.4 0.2
Madagascar
1960-70 1.1 0.7 0.0 0.3
1970-80 -1.2 0.3 0.2 -1.6
1980-86 -3.0 -0.6 0.3 -2.7
1986-92 -1.2 0.0 0.3 -15
Mali
1960-70 14 0.9 0.0 0.5
1970-80 25 0.4 0.1 2.0
1980-86 0.0 0.2 0.2 -0.3
1986-92 -0.5 0.7 0.2 -14
Mozambique
1960-70 3.2 1.8 0.2 11
1970-80 -4.6 -0.1 0.1 -4.6
1980-86 -6.2 -0.7 0.2 -5.7
1986-92 3.6 -0.2 0.2 3.6
Mauritius
1960-70 0.1 -0.7 0.4 0.4
1970-80 2.7 0.6 0.4 1.6
1980-86 2.3 -0.6 0.2 2.8
1986-92 4.0 15 0.2 2.3
Malawi
1960-70 25 3.2 0.1 -0.7
1970-80 3.9 3.0 0.1 0.7
1980-86 -0.9 -0.4 0.2 -0.7
1986-92 -0.6 -0.4 0.2 -0.3
Nigeria
1960-70 0.6 1.7 0.2 -1.3
1970-80 15 3.8 0.1 2.4
1980-86 -4.1 -0.1 0.3 -4.3
1986-92 2.3 -1.2 0.4 3.1

(continued)



Table A5. Sources of Growth, Middle East, 1960-1992
annual percentage rate of change

Contribution of:

Output per Physical Factor
Region/Period Worker Capital  Education Productivity
Cyprus
1960-70 6.5 1.8 0.5 4.1
1970-80 2.9 1.4 0.6 0.9
1980-86 4.0 1.6 -0.0 2.3
1986-92 5.7 15 -0.0 4.1
Algeria
1960-70 2.7 0.7 -0.0 2.0
1970-80 2.4 2.1 0.5 -0.2
1980-86 0.6 1.1 0.5 -1.0
1986-92 -2.8 -0.7 0.5 -2.6
Egypt
1960-70 3.3 1.3 0.2 1.8
1970-80 5.8 3.0 0.3 25
1980-86 3.6 3.2 0.2 0.1
1986-92 -0.2 0.8 0.2 -1.3
Iran
1960-70 6.0 3.6 0.3 1.9
1970-80 -2.4 3.6 0.5 -6.3
1980-86 -2.1 0.3 0.8 -3.1
1986-92 0.6 -0.8 0.7 0.7
Israel
1960-70 4.9 1.3 0.3 3.2
1970-80 2.8 15 0.6 0.7
1980-86 1.0 0.4 0.1 0.5
1986-92 2.9 0.7 0.1 2.1
Jordan
1960-70 2.2 3.3 0.1 -1.1
1970-80 7.6 3.8 0.6 3.0
1980-86 0.5 2.0 1.1 -2.6
1986-92 -3.9 -0.6 1.0 -4.3
Morocco
1960-70 5.9 1.0 0.2 4.6
1970-80 2.0 2.0 0.2 -0.2
1980-86 0.7 0.8 0.2 -0.3
1986-92 -0.6 0.4 0.2 -1.2
Malta
1960-70 3.7 2.2 0.1 14
1970-80 8.2 0.9 0.3 7.0
1980-86 1.0 1.8 0.4 -1.2
1986-92 5.2 2.0 0.4 2.7
Tunisia
1960-70 3.9 1.9 0.2 17
1970-80 3.5 1.3 0.5 1.8
1980-86 0.1 11 0.5 -1.6
1986-92 1.8 -0.1 0.5 14

Source: Authors' calculations as explained in text.



Table A6. Sources of Growth, Latin America, 1960-1992
annual percentage rate of change

Contribution of:

Output per  Physical Factor
Region/Period Worker Capital  Education  Productivity
Argentina
1960-70 2.8 14 0.3 1.1
1970-80 1.7 15 0.3 -0.1
1980-86 -2.0 -0.2 0.2 -2.0
1986-92 0.6 -0.7 0.2 1.1
Bolivia
1960-70 35 1.2 0.2 2.0
1970-80 2.4 1.7 0.2 0.5
1980-86 -4.6 -1.2 0.3 -3.7
1986-92 0.7 -1.4 0.3 1.8
Brazil
1960-70 3.1 1.3 0.1 1.6
1970-80 4.9 2.4 0.1 2.4
1980-86 -0.0 0.7 0.4 -1.1
1986-92 -1.9 0.3 0.4 -2.6
Chile
1960-70 2.6 1.0 0.2 1.4
1970-80 0.1 -0.2 0.3 0.0
1980-86 -1.9 -0.3 0.3 -1.9
1986-92 5.1 1.0 0.3 3.8
Colombia
1960-70 25 0.5 0.2 1.8
1970-80 2.9 0.9 0.5 1.4
1980-86 0.1 0.8 0.3 -0.9
1986-92 1.3 0.4 0.3 0.7
Costa Rica
1960-70 25 1.3 0.1 1.1
1970-80 1.7 1.8 0.6 -0.8
1980-86 -1.8 0.1 0.5 -2.3
1986-92 2.0 0.9 0.5 0.7
Dominican Republic
1960-70 35 14 0.3 1.8
1970-80 3.6 3.0 0.3 0.3
1980-86 -1.6 0.4 0.4 -2.5
1986-92 -1.0 11 0.4 2.4
Ecuador
1960-70 1.8 0.8 0.1 0.8
1970-80 6.5 1.8 0.9 3.7
1980-86 -0.7 0.2 0.3 -1.3
1986-92 -0.4 -0.3 0.3 -0.4
Guatemala
1960-70 3.0 1.1 0.2 1.6
1970-80 3.4 1.6 0.3 14
1980-86 -3.7 -0.3 0.2 -3.6
1986-92 0.6 -0.5 0.2 0.9
Guyana
1960-70 1.4 0.5 -0.2 1.1
1970-80 -2.3 -0.5 0.3 -2.2
1980-86 -5.8 -1.3 0.4 -5.0
1986-92 -3.0 -1.1 0.4 -2.3
Honduras
1960-70 2.2 1.2 0.1 0.9
1970-80 2.3 1.2 0.3 0.8
1980-86 2.7 -0.2 0.8 -3.3
1986-92 -0.0 0.1 0.7 -0.8
Hati
1960-70 -1.1 0.1 0.1 -1.2
1970-80 3.4 2.7 0.2 0.4
1980-86 2.7 1.4 0.1 -4.2
1986-92 -4.3 0.0 0.1 -4.4

continued



(A6 continued)

Contribution of:

Output per Physical Factor
Region/Period Worker Capital  Education  Productivity
Jamaica
1960-70 3.9 1.8 0.3 17
1970-80 -3.8 -0.3 0.2 -3.7
1980-86 -2.7 -1.3 0.5 -1.8
1986-92 0.9 -0.4 0.4 0.8
Mexico
1960-70 4.2 21 0.4 17
1970-80 21 1.6 0.1 0.4
1980-86 -2.2 0.7 0.7 -3.5
1986-92 -0.2 0.1 0.7 -0.9
Nicaragua
1960-70 3.8 2.0 0.1 16
1970-80 -2.5 0.8 0.2 -3.5
1980-86 -3.6 -0.2 0.9 -4.3
1986-92 -5.6 -1.3 0.8 -5.1
Panama
1960-70 4.8 2.6 0.2 1.9
1970-80 3.0 22 0.6 0.2
1980-86 -0.0 0.5 0.3 -0.8
1986-92 -1.5 -0.6 0.3 -1.2
Peru
1960-70 3.2 11 0.3 18
1970-80 0.2 0.3 0.7 -0.9
1980-86 -1.2 0.0 0.3 -1.5
1986-92 -5.4 -0.6 0.3 -5.1
Paraguay
1960-70 1.9 1.0 0.2 0.7
1970-80 5.0 3.0 0.4 1.7
1980-86 -1.6 2.0 0.1 -3.7
1986-92 11 0.9 0.1 0.0
El Salvador
1960-70 21 1.2 0.2 0.7
1970-80 0.2 1.6 0.4 -1.8
1980-86 -4.2 -0.6 0.2 -3.8
1986-92 -0.5 -0.4 0.2 -0.3
Trinidad and Tobago
1960-70 2.9 1.3 0.0 15
1970-80 3.9 25 0.6 0.7
1980-86 -4.9 1.2 -0.0 -6.0
1986-92 -3.2 -0.4 -0.0 -2.8
Uruguay
1960-70 0.7 -0.2 0.2 0.6
1970-80 2.7 0.9 0.4 13
1980-86 -2.3 0.0 0.5 -2.8
1986-92 25 -0.3 0.5 24
Venezuela
1960-70 2.2 -0.1 0.2 2.0
1970-80 -2.1 0.6 0.9 -3.5
1980-86 -3.1 -0.5 0.4 -3.0
1986-92 0.7 -0.7 04 0.9

Source: Authors' calculations as explained in text.



Table A7. Sources of Growth, Industrial Countries, 1960-1992
annual percentage rate of change

Contribution of:

Output per  Physical Factor
Region/Period Worker Capital  Education Productivity

Australia

1960-70 2.9 1.1 0.7 1.1
1970-80 1.7 0.9 -0.0 0.8
1980-86 1.2 0.5 0.1 0.5
1986-92 1.1 0.4 0.1 0.6
Austria
1960-70 5.2 2.4 0.8 2.0
1970-80 3.3 1.6 0.1 15
1980-86 0.9 0.8 0.3 -0.2
1986-92 1.7 0.6 0.3 0.8
Belgium
1960-70 4.3 1.3 0.1 2.8
1970-80 3.1 1.2 0.5 1.4
1980-86 1.4 0.6 0.3 0.4
1986-92 2.0 0.6 0.3 1.0
Canada
1960-70 2.2 0.4 0.2 1.6
1970-80 1.5 0.5 0.7 0.2
1980-86 1.7 0.9 0.2 0.6
1986-92 0.7 1.1 0.1 -0.5
Switzerland
1960-70 3.2 1.6 -0.3 1.9
1970-80 1.1 1.1 1.5 -1.4
1980-86 0.4 0.5 -0.4 0.3
1986-92 1.4 1.0 -0.4 0.8
Germany
1960-70 4.3 1.8 0.3 2.2
1970-80 2.5 1.1 0.2 1.2
1980-86 1.4 0.7 0.1 0.6
1986-92 1.8 0.3 0.1 1.4
Denmark
1960-70 3.5 2.0 0.1 1.4
1970-80 1.8 1.2 0.3 0.3
1980-86 1.8 0.2 0.2 1.3
1986-92 15 0.7 0.2 0.6
Spain
1960-70 6.6 2.4 0.6 3.4
1970-80 4.0 2.0 0.2 1.7
1980-86 2.7 1.1 0.3 1.3
1986-92 1.9 0.8 0.3 0.8
Finland
1960-70 4.7 1.6 0.5 2.5
1970-80 2.6 1.0 0.9 0.7
1980-86 2.1 0.7 -0.2 1.6
1986-92 2.4 1.4 -0.2 1.2
France
1960-70 4.9 2.1 0.3 2.5
1970-80 2.8 15 0.6 0.8
1980-86 1.8 0.9 0.5 0.5
1986-92 2.1 0.8 0.5 0.8
Great Britain
1960-70 2.6 15 -0.0 1.1
1970-80 1.7 1.0 0.6 0.2
1980-86 2.7 0.7 0.3 1.6
1986-92 1.0 0.8 0.3 0.0
Greece
1960-70 8.5 3.1 0.4 4.8
1970-80 4.0 1.8 0.7 1.5
1980-86 0.2 0.5 0.2 -0.5
1986-92 1.4 0.6 0.2 0.6

(continued)



(A7 continued)

Contribution of:

Output per  Physical Factor
Region/Period Worker Capital  Education Productivity

Ireland

1960-70 4.2 1.7 0.0 25
1970-80 3.8 15 0.5 1.7
1980-86 3.1 15 0.4 1.2
1986-92 4.3 0.5 0.3 3.4
Iceland
1960-70 2.9 1.1 0.3 1.4
1970-80 3.7 0.9 0.4 2.3
1980-86 -0.2 0.3 0.4 -0.8
1986-92 0.9 0.9 0.4 -0.3
Italy
1960-70 6.1 2.1 0.3 3.6
1970-80 3.1 1.1 0.3 1.7
1980-86 1.4 0.7 0.4 0.2
1986-92 1.8 0.7 0.4 0.7
Japan
1960-70 8.9 3.8 0.0 5.0
1970-80 3.6 2.5 0.7 0.5
1980-86 2.6 1.2 0.3 1.1
1986-92 2.6 1.3 0.3 1.0
Netherlands
1960-70 3.9 1.6 1.1 1.1
1970-80 2.6 1.1 0.3 1.2
1980-86 1.3 0.6 0.3 0.4
1986-92 0.3 0.0 0.3 -0.1
Norway
1960-70 3.5 1.0 0.6 1.8
1970-80 3.2 1.0 1.4 0.8
1980-86 2.0 0.6 0.1 1.4
1986-92 1.4 0.8 -0.1 0.7
New Zealand
1960-70 1.2 0.5 0.1 0.6
1970-80 0.6 0.6 1.2 -1.2
1980-86 1.7 0.6 -0.1 1.3
1986-92 1.3 1.0 -0.1 0.4
Portugal
1960-70 6.4 2.3 -0.5 4.5
1970-80 3.0 1.2 1.2 0.5
1980-86 0.9 0.8 0.6 -0.5
1986-92 3.1 0.9 0.6 1.6
Sweden
1960-70 4.0 15 0.0 2.4
1970-80 1.0 0.8 0.8 -0.5
1980-86 1.8 0.6 0.0 11
1986-92 1.1 0.8 0.0 0.2
Turkey
1960-70 5.0 15 0.0 3.4
1970-80 3.2 1.7 0.4 1.0
1980-86 4.0 0.9 0.7 2.3
1986-92 3.1 0.9 0.6 1.6
United States
1960-70 2.0 0.5 0.6 0.9
1970-80 0.4 0.2 0.7 -0.5
1980-86 1.1 0.3 -0.0 0.9
1986-92 1.0 0.4 -0.0 0.6

Source: Authors' calculations as explained in text.



Table A-8. Average Imports by Region
Initital conditions, 5 year sample

Area Year RESI RESC RESK
East Asia
1965 -0.71 -0.13 -0.05
1970 1.16 -0.04 1.78
1975 8.28 0.34 3.34
1980 10.67 0.35 3.86
1985 7.54 0.33 4.40
1990 18.29 1.48 10.74
South Asia
1965 -1.17 -0.19 -0.78
1970 -4.83 -0.27 -1.34
1975 -0.57 -0.14 -1.48
1980 6.14 0.27 1.19
1985 1.95 0.37 0.32
1990 1.81 0.68 0.00
Africa
1965 1.10 1.16 0.13
1970 -2.75 0.41 -0.72
1975 1.89 0.52 0.11
1980 2.65 0.25 0.72
1985 -3.41 -0.21 -1.27
1990 -0.15 0.80 0.66
Middle East
1965 -1.17 -0.93 -1.76
1970 -3.74 -0.97 -1.00
1975 9.73 -0.39 2.85
1980 12.44 0.19 3.10
1985 5.50 -0.33 0.71
1990 8.04 0.03 143
Latin America
1965 -5.32 -0.25 -1.38
1970 -6.37 -0.72 -2.02
1975 0.22 -0.67 -0.28
1980 -0.34 -0.26 -0.68
1985 -5.89 -0.72 -1.97
1990 -3.59 0.49 -1.03
OECD
1965 -4.90 -1.21 -1.64
1970 -4.15 -0.72 -0.94
1975 0.28 -0.28 -0.32
1980 2.09 0.32 -0.21
1985 2.08 0.72 0.63
1990 0.57 1.53 1.35

Notes: RESI: average total imports
RESC: average consumer imports
RESC: average capital imports



