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NEW TO THIS EDITION

The world economy is evolving rapidly, as is research in the field of economic
growth. I have updated the textbook to reflect changes in both dimensions.

There has been a massive updating of data used throughout the book. Data
on gross domestic product (GDP) is now from the Penn World Tables, ver-
sion 7.0. The period of analysis on which I focus in the first seven chapters
of the book is now 1975-2009 (the period was 1960-2000 in the first edition
and 1970-2005 in the second edition). Data on human capital, mobility,
inequality, and many other variables have been updated by using new or
more current sources. Additionally many other historical time series have
been extended for additional years.

Material on randomized controlled trials (RCTs) has been inserted sys-
tematically throughout the book, starting with a discussion of RCTs in the
context of inference in Chapter 2 and then followed up with examples of the
use of RCTs in research in Chapters 4 and 6, as well as discussion of RCT's
in several end-of-chapter problems.

A new section (in Chapter 12) discusses civil violence and its relationship to
growth.

A new section (in Chapter 8) examines patents and other forms of intellec-
tual property protection.

The discussion of the Easterlin paradox (Chapter 17) has been completely
revised to reflect the conclusions from new research.

New data has been added on intergenerational mobility in the United
States, comparisons of mobility across countries, and differing perceptions
of mobility.

New research on the role of media in affecting social capital and cultural at-
titudes toward fertility and women is presented in Chapter 14.

New material has been added on government-owned banks, peak oil, natu-
ral resource prices, how the correlation of firm productivity with size varies
across countries, and the Extractive Industries Transparency Initiative, as
well as a new figure on global temperatures.
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PREFACE

In addition to these larger additions, there are dozens of other places through-
out the book where new research findings are brought to bear as part of the nar-
rative. Innumerable bits of information that appear throughout the text have been
updated. Recent events, such as the great recession of the late 2000s, have been
incorporated as well.

ECONOMIC GROWTH AS A FIELD OF STUDY

Economic growth is a compelling topic. You cannot read the newspaper or travel
to other parts of the world without wondering why differences in standards of liv-
ing among countries are so large. You cannot help but marvel at how more than a
billion people in China are leaping out of poverty within a generation, whereas the
incomes of hundreds of millions of others elsewhere in the world have stagnated.
It is impossible not to wonder whether our grandchildren will be as rich compared
to us as we are compared to our grandparents.

Economists have been thinking about these issues for a long time. The puzzle of
why some countries are economically more successful than others is right there in
the title of Adam Smith’s Inquiry into the Nature and Causes of the Wealth of Nations
(1776). The questions of why some countries are rich and others poor, and why some
countries grow quickly and others slowly, never disappeared as a part of economic
investigation, but in the period after World War II, they were divided among several
different fields. The formal theory of economic growth became part of macroeco-
nomics; the study of poor countries became the field of economic development;
productivity growth was part of industrial organization; and the study of how the
currently wealthy countries came to be that way was subsumed in economic history.

Over the past three decades, economic growth has reemerged as an indepen-
dent field. To see how rapidly the field has expanded, look at the figure on page xiii,
which shows how frequently the phrase economic growth has appeared in the titles or
abstracts of journal articles in the Econlit database from 1981 to 2010. Over that pe-
riod, the frequency has grown sixfold. This rise in the number of journal articles has
been matched by a rise in graduate courses on the topic and by a rise in the number
of researchers working in the area. A generation of Ph.D. economists now works on
economic growth as a field in its own right rather than as a piece of some other field.

The melding of disparate lines of research into the single field of economic
growth has been one of the most exciting intellectual developments in econom-
ics over the past three decades. But there has been more than a rearrangement of
intellectual cargo. New theoretical tools, new data, and new insights have been
brought to bear on the old questions of why some countries are richer than others
and why some countries grow more quickly than others. Of particular importance
has been the application of new data that put empirical flesh on a skeleton built of
both old and new theories.
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GOALS AND INTENDED AUDIENCE

This book is my attempt to synthesize the burgeoning literature in economic
growth. Recent research has produced a vast quantity of new examples, data sets,
and analytic perspectives. The organization of this new material into a coherent
intellectual structure not only makes it easier for students to assimilate but also
suggests new avenues for future research.

Beyond synthesizing a wide range of literature, I have sought to present re-
search on economic growth in a form easily accessible to a broad audience. The
book requires no more background than a course in principles of economics and
uses no calculus in the main body of the text. (However, mathematical chapter ap-
pendixes and a series of advanced modules available for download from the Web
site allow for a more rigorous presentation for teachers who are so inclined.) The
book is optimally suited for the following courses:

An Undergraduate Course in Economic Growth Many faculty whose
research centers on growth have not been able to teach an undergraduate
course in their area of interest because they have been reluctant to under-
take all the work necessary to translate professional-level research for an
undergraduate audience. Now they can.

An Undergraduate Course in Economic Development Many development
economists will find that this textbook fits perfectly with their perspective,

PREFACE
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PREFACE

including standard models and results that are drawn from single-country
microeconomic data sets. Indeed, this sort of development economist might
find that the current book better matches his or her perspective than do
textbooks that have “Economic Development” in their titles. This third edi-
tion of the book moves a step closer to the current trend in development
economics by integrating discussion of randomized controlled trials and
natural experiments into the text.

Advanced Macroeconomics Macroeconomists might want to use the
book as part of an Advanced Macroeconomics course that would cover
growth as well as other research topics in macroeconomics.

Applied Econometrics The book, along with the online data set and the
extensive online Lab Exercises by Ann Owen of Hamilton College, can be
used as the basis for an Applied Econometrics course using either Stata or
Excel.

Development Studies, Development Policy, or Public Policy With suit-
able supplements, the book is appropriate as part of a broader course in
development studies, development policy, or public policy at the under-
graduate or M. A. level.

Ph.D. Courses For Ph.D.-level courses in economic growth, economic
development, and macroeconomics, this book can serve as a quick, broad
introduction to the literature and key issues. It also provides a coherent
framework in which students as well as professors can locate their own
research.

Following the first part’s two introductory chapters, which describe the facts to be
explained and define the book’s approach, there are three substantive parts:

Factor Accumulation (Chapters 3-6)

These chapters examine physical capital, human capital (including both
education and health), and population growth and explore the degree to
which income variation among countries can be explained by variations
in factor accumulation, as well as the determinants of factor accumulation
itself. They heavily emphasize quantitative analysis of the role of factors of
production in determining output.

Productivity (Chapters 7-11)

These chapters begin with a development accounting exercise in Chapter 7,
showing the importance of variations in the level and growth rate of pro-
ductivity in explaining cross-country differences in the level and growth rate
of income. Chapters 8 and 9 then analyze technology, the former looking



primarily at cross-country differences in the level of technology and the latter
focusing on the determinants of progress at the cutting edge of technology.
The last two chapters, 10 and 11, examine how institutions and openness to
the world economy affect the efficiency with which the economy operates.

Fundamentals (Chapters 12-16)

These five chapters probe into the deeper determinants that underlie differ-
ences in factor accumulation and productivity among countries. Included
here are government, income inequality, culture, geography, climate, and
natural resources.

This approach of beginning with proximate determinants of income varia-
tion and then digging down to see what deeper factors explain these proximate
determinants enables undergraduates to assimilate a good deal of information
and analysis while retaining a clear structure in their minds. The approach also
(not coincidentally) replicates the way in which the field of economic growth has
evolved over the past 30 years: Growth economists have shifted their focus from
factor accumulation to technology to nontechnological aspects of productivity,
and finally to searching for the deeper factors that underlie all of the more proxi-
mate determinants of growth.

ALTERNATIVE SYLLADI

Teachers with an interest in the more formal aspects of growth theory might want
to skip some or all of the chapters on fundamentals in the last third of the book.
They also might want to focus more on the chapter appendixes, as well as the
more advanced mathematical modules available on the Web site.

Teachers with a particular interest in development policy will find the
Fundamentals chapters of the book, along with components of the Productivity
chapters (particularly Chapters 10 and 11, respectively, on efficiency and open-
ness) to be most important. They might want to cover Chapters 3 and 7-9 quickly.

Teachers looking to cut out technical material can excise one or both of the
following blocks of material without compromising the structure of the book as
a whole: (1) the Solow model and its quantitative implications: all of Chapters 3
and 7, along with Section 4.2, the first part of Section 5.2, and Section 6.3;
(2) formal models of technological progress and spillovers: Section 8.3 and all of
Chapter 9.

Chapter 5, on future population trends, stands largely on its own and can
be skipped without a loss of continuity. Chapter 16, on resources and environ-
ment at the world level, is also something of a stand-alone chapter and can be
omitted.

Many faculty might want to proceed slowly, giving their students empirical as-
signments using the data analysis facility on the Web site and the Lab Exercises by
Ann Owen as well as the many data sources with links on the Web site.

PREFACE
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PREFACE

KEY FEATURES

Rich Data Data from a large cross-section of countries, on attributes
ranging from desired fertility to disease environment to rule of law to
income inequality, are used to motivate and illustrate the models presented
in the book. In addition, extensive use is made of results drawn from
household and village-level data, including randomized trials and natural
experiments.

Robust Theoretical Framework A simple yet robust theoretical frame-
work helps students to conceptualize how the different factors that affect
growth fit together as part of the overall story.

Quantitative Orientation Throughout the text, students are shown how
to go beyond thinking, “Does x affect growth?” to ask, “How much does x
affect growth?”

Up-to-Date Content The text includes the latest research in this rapidly
developing field. The data in the tables and figures are the most recent
available.

PEDAGOGICAL AIDS

Chapter 2 lays out the book’s structure in the form of a vivid parable.
Chapter introductions remind students of the book’s overall organization.

Numerous special-topic boxes in each chapter present self-contained ex-
amples or discussions of research.

Several mathematical chapter appendixes provide more rigorous deriva-
tions and extensions of material in the book.

Each chapter ends with Key Terms, Questions for Review, and Problems.
Special icons in the margin identify problems requiring a computer or cal-
culator  and those requiring calculus |,

A Glossary at the end of the book defines all the Key Terms and provides
handy page references.

ADDITIONAL RESOURCES AVAILABLE ONLINE

The Web site that accompanies this book, www.pearsoninternationaleditions.
com/weil, has a number of features to enrich students’ experience of the course.
These features include a Data Plotter, Lab Exercises written by Ann Owen of
Hamilton College, Further Readings, Web Links, and PowerPoint Slides contain-
ing all figures and tables in the text.



For instructors only, an online Instructor’s Solutions Manual accompanies the
text. Written by author David N. Weil, the online Instructor’s Solutions Manual
contains the solutions for all the problems in the text. This new edition of the in-
structor’s manual will include additional problems for professors to assign, as well
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THE FACTS TO BE EXPLAINED

We live in a world of rich and poor. The 7 billion people who
inhabit the earth exist under a vast range of economic
circumstances. In the developing countries, 925 million people Science is builf up of facts,
do not have enough food to eat, 884 million do not have access ©° © h095@ is with s‘rones. But a
to safe drinking water, and 2.5 billion have no access to sanita- /€N of facts is no more a
tion. Roughly 5,000 children under the age of five die every "¢ fhan a heop of sfones is
day from diseases caused by contaminated water. At the other @ house.
extreme, among the industrialized countries, diseases caused —Henri Poincaré
by too much food have replaced those caused by too little as a
major health problem. Life expectancy at birth is 76 years among the
2.1 billion people living in countries classified by the United Nations (UN)
as having high human development, 69 years for the 3.6 billion people living in
countries with medium human development, and 56 years for the 1.1 billion in
countries with a low level of human development.!
Even when we look beyond these life-and-death matters, the differences in
people’s living standards are striking. In 2008 there were 687 passenger cars for
every 1,000 people in Australia. The corresponding figure for Bangladesh was 2.
Sub-Saharan Africa, with 11% of the world’s population, accounted for 2.3% of
world electricity use in 2003. The United States, with 4.6% of the world’s popula-
tion, accounted for 26%. The fifth of the world that lives in the richest countries
receives 60% of the world income. The World Bank estimates that 1.1 billion
people survive on incomes of less than one dollar per day, and 2.6 billion live on
less than two dollars per day.?
These differences among countries pose a mystery. Why are some countries so
rich and others so poor? Does it have to be this way? Are there factors that we can
point to (and perhaps change) that lead to these enormous gaps? Does the enjoy-
ment of the rich somehow depend on the continued suffering of the poor?

!United Nations (2010), http://www.wfp.org/hunger; http://www.unicef.org/wash/, http://www.unicef.org/wash/,
http://www.unep.org/Documents.Multilingual/Default.asp?DocumentID=617&Article]D=6505&l=en.
*United Nations (2006).
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When we look at how countries have developed over time, a second set of
mysteries emerges. Comparing wealthy countries today to their own history,
there is once again an immense difference in living standards. A Japanese baby
born in 1880 had a life expectancy of 35 years; today life expectancy in Japan is
83 years. In Great Britain, the average height of men rose 9.1 centimeters (3.6
inches) between 1775 and 1975 as a result of better nutrition. In 1958, a worker
in the United States earning the average wage had to labor 333 hours to buy a
refrigerator; today a worker can earn enough to buy a better product in one-
fifth as much time. Since the late 19th century, the fraction of their income that
Americans spend on recreation has tripled, while the fraction spent on food has
fallen by two-thirds.’

This growth in material wealth has been accompanied by a sharp reduction in
the amount of work that people have to do. In the United States in 1870, the aver-
age workweek was 61 hours, and the concept of retirement in old age was almost
unheard of. Today the average workweek is 34 hours, and the typical worker can
expect to experience a decade of leisure in retirement.*

Even countries that today are relatively poor enjoy living standards that,
prior to the last 100 years, were without precedent anywhere. Egypt, Indonesia,
and Brazil currently have higher life expectancy than did members of the
British nobility at the beginning of the 20th century. For most of human his-
tory, something as simple as a reading light at night was a luxury reserved for
the very wealthy. Today, 79% of the world’s population has access to electricity
at home.” The fraction of the world’s population with income of less than one
dollar per day fell by half between 1981 and 2002. In China alone, the number
of people with income of less than one dollar per day fell by 200 million during
this period.®

For most of the world, the last half-century has seen an unprecedented rise in
living standards. In the richest countries, this rise has been going on for more than
a century, leading to the impression that economic circumstances should always be
getting better. But what is the source of this growth?

When we compare growth in different countries, more questions emerge.
Some countries have grown along largely parallel tracks. For example, Britain
and France have had roughly comparable living standards for centuries. Some
countries, such as Argentina—which was one of the wealthiest countries in the
world at the beginning of the 20th century—have failed to keep up with the
pack. Others, such as Japan, were for a long time far poorer than the world’s
leaders but then experienced great bursts of growth and caught up. In the

3Costa (2000), Federal Reserve Bank of Dallas (1997).

4Cox and Alm (1999).

>Baumol and Blinder (1997), http://www.iea.org/weo/electricity.asp
SWorld Bank (2002).
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post—World War II era, these explosions of miraculous growth became increas-
ingly dramatic, with countries such as South Korea making the transition from
pauper to industrial power in a single generation. Still other countries have thus
far been immune to the contagion of growth and have remained desperately
poor. The average African household, for example, consumed 20% less in 1998
than it did 25 years previously. What differences among countries have led to
these divergent experiences?

A final question raised by these observations of growth is: Where is this all
leading? Will the richest countries in the world continue to grow richer, so that
our grandchildren will look back in amazement at the primitive circumstances
in which we lived? Will the poor countries continue to trail far behind the rich-
est ones, or will the gaps between rich and poor close? In the face of declining
stocks of natural resources, some observers have argued that even the rich-
est countries will have to cut back on their consumption. Will limitations on
resources make it impossible for the four-fifths of the world’s population still
living in relative poverty to catch up? Or will new technologies allow the hu-
man race to leave behind the state of want that has been its lot for almost all of
history?

This book is an attempt to grapple with the questions of why countries differ
in their standards of living and why countries grow richer or fail to grow richer
over time. The rest of this chapter lays out in greater detail the scope of the facts
to be explained. We first look at differences among countries in their levels of
income and then examine national differences in the growth rate of income. As
we will see, there is a close link between these two measures: Countries that are
rich today are precisely those that have grown quickly and for a longer period of
time in the past.

1.1 DIFFERENCES IN THE LEVEL OF INCOME
AMONG COUNTRIES

We begin by examining differences in economic status among countries. Our
focus will be on gross domestic product (GDP), which is a measure of the value
of all of the goods and services produced in a country in a year. GDP can be calcu-
lated as either the value of the output produced in a country or equivalently as the
total income, in the form of wages, rents, interest, and profits, earned in a country.
GDP is thus also known as output or national income, and these terms are used as
synonyms for GDP throughout this book.

Using GDP to measure a country’s well-being is not without its problems.
Many aspects of economic well-being are not measured by GDP, and there are
serious conceptual and practical problems in measuring and comparing GDP
across countries or in a single country over time. Despite these drawbacks, however,
GDP remains a rough-and-ready measure of standard of living. Where possible, we
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A typical Malian family with their possessions.

will flesh out data on GDP with other measures of economic well-being. Still, the
gaps among countries’ living standards are so large that even an inexact measure
brings them into focus.

In comparing income among countries, one issue we face is how to deal with
their different currencies. Similarly, in examining income within a single coun-
try over time we face the issue of fluctuations in the price level. This book will
express data (GDP and other economic measures) in terms of a common unit of
currency—U.S. dollars for the year 2005. To convert amounts from other years
and countries, we use a set of artificially constructed factors called purchasing
power parity (PPP) exchange rates.” The appendix to this chapter presents a more
extensive discussion of how PPP exchange rates are calculated and how they affect
comparisons of GDP among countries.

The differences in income among countries are enormous—so large that
they can be difficult to comprehend. One useful image, suggested by the

"Data on GDP and PPP exchange rates are from Heston, Summers, and Aten (2011).
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A typical English family with their possessions.

economist Jan Pen, is to think of the people of the world marching by in a
parade. Each person’s height is proportional to average income in his country;,
with the average height of all the marchers in the parade being six feet (1.82
meters). You are observing the parade from a reviewing stand, and the parade
takes exactly an hour to pass by you. Marchers in the parade proceed at a
steady pace, so that after 15 minutes, for example, one-quarter of the people in
the world will have passed by. People march by in order of their height, start-
ing with the shortest.

What does the parade look like? For almost all of the time, it is a parade of
dwarfs. The first seven minutes are primarily made up of countries from sub-
Saharan Africa with heights less than one foot (29 centimeters). Starting in the
13th minute, India passes by, taking up almost 10 1/2 minutes, with marchers
23 inches (59 centimeters) tall. China arrives on roughly the half-hour mark, with
marchers 55 inches (1.40 meters), taking 12 minutes to pass. At the 45-minute
mark, one sees marchers from Turkey, who have almost exactly the world aver-
age height. During the last 15 minutes of the parade, the height of the marchers
escalates frighteningly. Nine-foot (2.78-meter) marchers from Croatia pass in the
50th minute and 18-footers (5.51-meter) from Japan in the 52nd minute. Japan
is followed by roughly 3 minutes of Western European countries in the 19- to





