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Introduction

We document facts about cross-country variation in

• economic growth

• output per worker

Objectives:

1. Get familiar with data sources.

2. Learn how to handle data in Matlab

3. Get to know the facts the growth literature tries to
explain.
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Post-War Facts
How to measure output per worker?
Output: GDP in common currencies.
Problems:

• prices differ across countries

• exchange rates fluctuate

Solution:

• deflate GDP using a price index for a common basket
of goods

• complicated...

• the International Comparison Project (ICP) offers a
commonly used solution

Roughly how is this done?

• every several years, the ICP collects prices of (hope-
fully) comparable goods in many countries (benchmark
years)

• the results are published as the Penn World Tables.

For now we take the data as given.
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Fact 1: Big Gaps in Output per Worker

The real per capita GDP of the 5 richest countries is about
30 times that of the 5 poorest countries.
The ratio is roughly stable over the post-war period.

Introduction to Modern Economic Growth
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Figure 1.2. Estimates of the distribution of countries according to log GDP
per capita (PPP-adjusted) in 1960, 1980 and 2000.

United States, and Russia receive greater weight because they have larger populations. The

picture that emerges in this case is quite different. In fact, the 2000 distribution looks less

spread out, with thinner left tail than the 1960 distribution. This reflects the fact that in 1960

China and India were among the poorest nations, whereas their relatively rapid growth in

the 1990s puts them into the middle-poor category by 2000. Chinese and Indian growth has

therefore created a powerful force towards relative equalization of income per capita among

the inhabitants of the globe.

Figures 1.1, 1.2 and 1.3 look at the distribution of GDP per capita. While this mea-

sure is relevant for the welfare of the population, much of growth theory focuses on the

productive capacity of countries. Theory is therefore easier to map to data when we look

at output (GDP) per worker. Moreover, key sources of difference in economic performance

across countries are national policies and institutions. So for the purpose of understanding the

sources of differences in income and growth across countries (as opposed to assessing welfare

questions), the unweighted distribution is more relevant than the population-weighted distri-

bution. Consequently, Figure 1.4 looks at the unweighted distribution of countries according

to (PPP-adjusted) GDP per worker. Since internationally comparable data on employment
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Fact 2: Output Gaps are Highly Persistent
Over Time

Introduction to Modern Economic Growth

already a very large gap between the United States on the one hand and India and Nigeria

on the other.
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Figure 1.9. Log GDP per worker in 2000 versus log GDP per worker in 1960,
together with the 45◦ line.

This can be seen more easily in Figure 1.9, which plots log GDP per worker in 2000 versus

log GDP per capita in 1960 (in both cases relative to the US value) superimposed over the

45◦ line. Most observations are around the 45◦ line, indicating that the relative ranking of

countries has changed little between 1960 and 2000. Thus the origins of the very large income

differences across nations are not to be found in the postwar era. There are striking growth

differences during the postwar era but the evidence presented so far suggests that the “world

income distribution” has been more or less stable, with a slight tendency towards becoming

more unequal.

If not in the postwar era, when did this growth gap emerge? The answer is that much

of the divergence took place during the 19th and early 20th centuries. Figures 1.10 and

1.12 give a glimpse of these 19th-century developments by using the data compiled by Angus

Maddison for GDP per capita differences across nations going back to 1820 (or sometimes

earlier). These data are less reliable than Summers-Heston’s Penn World tables, since they

do not come from standardized national accounts. Moreover, the sample is more limited and
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Fact 3: Growth Rate Heterogeneity

Large dispersion in average growth rates over post-war period
Introduction to Modern Economic Growth
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Figure 1.7. Estimates of the distribution of countries according to the
growth rate of GDP per worker (PPP-adjusted) in 1960, 1980 and 2000.

Africa was not beneficial. South Africa is still one of the richest countries in sub-Saharan

Africa. Nevertheless, this observation alerts us to other aspects of the economy and also

underlines the potential conflicts inherent in the growth process. Similarly, most existing

evidence suggests that during the early phases of the British Industrial Revolution, which

started the process of modern economic growth, the living standards of most workers may

have fallen or at best remained stagnant. This pattern of potential divergence between GDP

per capita and the economic fortunes of large number of individuals and society is not only

interesting in and of itself, but it may also inform us about why certain segments of the

society may be in favor of policies and institutions that do not encourage growth.

1.3. Economic Growth and Income Differences

How could one country be more than thirty times richer than another? The answer lies in

differences in growth rates. Take two countries, A and B, with the same initial level of income

at some date. Imagine that country A has 0% growth per capita, so its income per capita

remains constant, while country B grows at 2% per capita. In 200 years’ time country B will

be more than 52 times richer than country A. Therefore, the United States is considerably
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Growth Miracles and Disasters

Source: Temple (1999)
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Fact 4: Poor Countries Do not Grow Faster

Introduction to Modern Economic Growth

where gt,t−1 is the annual growth rate between dates t− 1 and t, yt−1 is output per worker

(or income per capita) at date t − 1, and Xt−1 is a vector of variables that the regression

is conditioning on with coefficient vector α. These variables are included because they are

potential determinants of steady state income and/or growth. First note that without co-

variates equation (1.1) is quite similar to the relationship shown in Figure 1.9 above. In

particular, since gt,t−1 ' ln yt − ln yt−1, equation (1.1) can be written as

ln yt ' (1 + β) ln yt−1 + εt.

Figure 1.9 showed that the relationship between log GDP per worker in 2000 and log GDP

per worker in 1960 can be approximated by the 45◦ line, so that in terms of this equation,

β should be approximately equal to 0. This is confirmed by Figure 1.13, which depicts the

relationship between the (geometric) average growth rate between 1960 and 2000 and log

GDP per worker in 1960. This figure reiterates that there is no “unconditional” convergence

for the entire world over the postwar period.
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Figure 1.13. Annual growth rate of GDP per worker between 1960 and 2000
versus log GDP per worker in 1960 for the entire world.
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A Longer ViewIntroduction to Modern Economic Growth
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Figure 1.11. The evolution of average GDP per capita in Western Offshoots,
Western Europe, Latin America, Asia and Africa, 1000-2000.

Figure 1.12 shows the evolution of income per capita for United States, Britain, Spain,

Brazil, China, India and Ghana. This figure confirms the patterns shown in Figure 1.10

for averages, with the United States Britain and Spain growing much faster than India and

Ghana throughout, and also much faster than Brazil and China except during the growth

spurts experienced by these two countries.

Overall, on the basis of the available information we can conclude that the origins of the

current cross-country differences in economic performance in income per capita lie during the

19th and early 20th centuries (or perhaps even during the late 18th century). This divergence

took place at the same time as a number of countries in the world “took off” and achieved

sustained economic growth. Therefore understanding modern economic growth is not only

interesting and important in its own right but also holds the key to understanding the causes

of cross-country differences in income per capita today.

1.5. Conditional Convergence

We have so far documented the large differences in income per capita across nations, the

slight divergence in economic fortunes over the postwar era and the much larger divergence

16

Source: Acemoglu, Introduction to Economic Growth

Large cross-country income differences are a “recent” fact.
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One interpretation:

• Countries start in subsistence ag (all equally poor)

• Later they switch to industry, starting with the Indus-
trial Revolution

• Today’s low income countries are late switchers

• Convergence?
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Next Steps

Generate Acemoglu’s data figures.
Objectives:

1. Learn main data sources:

(a) Penn World Tables
(b) World Development Indicators

2. Learn about data handling and visualization
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