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Preface

Extreme poverty and undernutrition remain serious problems in many 
developing countries despite signi�cant progress in reducing them glob-
ally over the last 30  years. Economics of Agricultural Development 
examines the causes, severity, and effects of these persistent problems. It 
identi�es potential solutions and considers the implications of globaliza-
tion and potential future reduction in globalization for agriculture, pov-
erty, and the environment. It identi�es linkages in the world food system 
and stresses how agricultural and economic situations in poor countries 
affect industrialized nations and vice versa. It focuses on the role that 
agriculture has played in improving economic and nutritional well-being 
and how that role can be enhanced. It explores causes and implications 
of agricultural commodity price volatility and potential effects of cli-
mate change on agriculture.

Much has been learned about the importance of technology, education, 
trade and capital �ows, agricultural policies and institutions, and rural 
infrastructure in stimulating agricultural and economic development. In 
some cases, the same factors that contribute to economic growth can 
lead to price and income instability or environmental risk. These lessons 
and other issues are examined in the book using basic tools of economic 
analysis. The need is stressed for improved information �ows to help 
guide institutional change in light of social, cultural, and political dis-
ruptions that occur in the development process.

The challenge in studying the economics of agricultural development 
is to build a broad view of the problem and to bring economic theory 
to bear on speci�c challenges faced by the rural sector and on means for 
utilizing agricultural surpluses to further overall economic development. 
The goal of this book is to help students and other interested practi-
tioners gain an understanding of the agricultural development problem, 
including the environmental and human consequences of different devel-
opment paths, the in�uence of international trade and capital �ows, and 
the reasons for progress in reducing poverty and improving food secu-
rity in some countries but not others. It is designed to help students 
develop skills that will enhance their capability to analyze world food 
and development problems.



x	 Preface�

This book interprets for undergraduates the economics of develop-
ment and trade, including the importance of using economics to account 
for institutions, imperfect information, and the willingness of people to 
exploit others and to act collectively. This use of economics provides 
important insights for development policy and helps explain why some 
countries develop while others are left behind. The role of the govern-
ment in promoting broad-based development is explored. The book also 
covers topics related to sustainability of the environment, gender roles in 
relation to agriculture and resource use, and the importance of macroe-
conomic policies as related to development and trade. This new edition 
of the book provides new insights into economic issues related to climate 
change and how they affect agriculture in developing countries.

INTENDED AUDIENCE

Economics of Agricultural Development is designed as a comprehen-
sive text for the �rst course on the economics of world food issues and 
agricultural development. The book is aimed at undergraduate students, 
with the only prerequisite a course in introductory economics. Students 
in undergraduate courses that address world food and agricultural 
development represent a range of majors. Economic jargon is kept to 
a minimum and explained where necessary, and the book sequentially 
builds a base of economic concepts that are used in later chapters to 
analyze speci�c development problems. A second audience for the book 
is those who work for public and private international development 
organizations.

ORGANIZATION OF THE BOOK

Agricultural development is important for rural welfare and for overall 
economic development. Part 1 of the book considers the many dimensions 
of the world food–income–population problem in both a human and an 
economic context. Having established the severity and dimensions of the 
problem, Part 2 examines the economic transformation experienced by 
countries as they develop, sources of economic growth, and theories of 
economic development, including the role of agriculture in those theo-
ries. Part 3 provides students with an overview of traditional agriculture 
and agricultural systems and their determinants in developing countries, 
with particular attention to issues such as environmental sustainability 



	 Preface� xi

and gender roles. Part 4 then identi�es agricultural development theories 
and the technical and institutional elements required for improving the 
agricultural sector. It stresses the need to improve domestic institutions. 
Finally, Part 5 considers the importance of the international environ-
ment, including trade and trade policies, macroeconomic policies, capital 
�ows, and foreign assistance, including food aid. The concluding chapter 
integrates various development components addressed in the book and 
discusses future prospects for agricultural development.
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Dimensions of world food 
and development problems

Rural family in Colombia   





 
Introduction

THIS CHAPTER

1	 Examines the basic dimensions of the world food situation
2	 Discusses the meaning of economic development
3	 Considers changes that occur during agricultural and economic 

development

OVERVIEW OF THE WORLD FOOD SITUATION

One of the most urgent needs in the world today is to solve the persis-
tent problems of hunger and poverty in developing countries. Despite 
signi�cant progress in reducing these problems over the past few dec-
ades, millions of people remain ill-fed, poorly housed, under-employed, 
and af�icted by a variety of poverty-related illnesses. These people regu-
larly suffer the pain of watching loved ones die prematurely, often from 
preventable causes. In many countries, the natural resource base is also 
being degraded, with potentially serious implications for the livelihoods 
of future generations.

Why do these problems persist? How severe are they, and what are 
their causes? What role does agriculture play in economic development 
and how might it be enhanced? What does the globalization of goods, 
services, ideas, technologies, and capital mean for agriculture, poverty, 
and environment around the world? How do policies in developed 
countries affect developing countries? And, how does the situation in 
low-income countries affect wealthier nations? An understanding of the 
fundamental causes of the many problems in poorer countries and the 

1
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progress that has been achieved is essential if solutions are to be recog-
nized, encouraged, and implemented.

Much has been learned over the past several years about the roles of 
technology, education, international trade and capital �ows, agricultural 
and macroeconomic policies, and rural infrastructure in stimulating agri-
cultural and economic development. In some cases, these same factors 
can be a two-edged sword: they contribute to economic growth on the 
one hand, but lead to price and income instability or environmental risk 
on the other. These lessons and other potential solutions to development 
problems are examined herein from an economic perspective. The need 
is stressed for improved information �ows to help guide institutional 
change in light of social, cultural, and political disruptions that occur in 
the development process.

World food and income situation

Are people hungry because the world does not produce enough food? 
No. In the aggregate, the world produces a surplus of food, and it has for 
a long time, even during the COVID-19 pandemic. If the world’s food 
supply were evenly divided among the world’s population, each person 
would receive substantially more than the minimum amount of nutrients 

Many farm workers in Asia earn between one and two dollars per workday
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required for survival. The world population has more than doubled over 
the past 50 years, but food production has grown even faster.

If total food supplies are plentiful, why do people perish every day 
from hunger-related causes? At its most basic level, hunger is a poverty 
problem. Only the poor go hungry. They are hungry because they cannot 
afford food or cannot produce enough of it themselves. The very poorest 
groups tend to include: families of the unemployed or under-employed 
landless laborers; the elderly, handicapped, and orphans; and people 
experiencing temporary misfortune due to abnormal weather, agricul-
tural pests, health crises, or political upheaval. Thus, hunger is for some 
people a chronic problem and for others a periodic or temporary prob-
lem. Many of the poorest live in rural areas.

Hunger is an individual problem related to the distribution of food 
and income within countries and a national and international problem 
related to the geographic distribution of food, income, and popula-
tion. About 9 percent of the world’s population (roughly 700 million 
people) lives on less than $1.90 per day (the World Bank de�nition of 
extreme poverty), and about half the world lives on less than $5 per day. 
These people are found primarily in sub-Saharan Africa and South Asia, 
although poverty is also prevalent in East and Central Asia, Latin Amer-
ica and Caribbean, and Middle East and North Africa. Signi�cant strides 
have been made in reducing global poverty, with the proportion of the 
world’s population living in extreme poverty cut by more than half over 
the past three decades. However, much remains to be done to alleviate 
poverty-related problems.

While hunger and poverty are found throughout the world, over the 
past 40 years per capita food production has grown steadily in most 
regions, and in the last 20  years it has grown in every major region, 
including Africa (Table  1.1). The result has been substantial progress 
in reducing hunger and poverty, although per capita calorie availabil-
ity remains below minimum nutritional standards in many sub-Saharan 
countries. Low agricultural productivity (farm output divided by farm 
inputs), wide variations in yields due to climatic, economic, and political 
causes, and rapid population growth have combined to create a precari-
ous food situation in these countries.

Annual variation in food production is also a serious problem in sev-
eral countries, particularly in Africa. This variation has meant periodic 
severe food shortages in some countries, especially when production 
problems have been compounded by political upheaval or wars that 
have hindered international relief efforts. Production variability causes 
wide price swings that reduce food security for millions who are on the 
margin of being able to purchase food.
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Table 1.1  Food Production Index and Average Dietary Energy

Year 1997 2007 2017

Food Production Index (2004–06 = 100)

World 82 106 131

Asia 77 109 140

Africa 74 104 135

Americas 83 106 126

Europe 99 98 111

Oceania 87 92 119

Ave. Dietary Energy Supply (KAL/Cap/Day)

World 2716 2792 2908

Asia 2580 2650 2840

Africa 2432 2537 2561

Americas 3125 3210 3279

Europe 3237 3362 3380

Oceania 2889 2988 3023

Source: FAOSTAT, 2020, www.fao.org/faostat/en/#country

Food prices

From 1970 to 2000, the real price of food for most people trended down 
slightly, and from 2001 to 2020 it exhibited a slight upward trend. U.S. 
prices (in nominal or “current” dollars) of maize, rice, and wheat (the 
world’s major food grains) are shown in Figure 1.1. Despite peaks in 
1972, 1981, 1996, 2008, and 2011, the average prices of all three grains 
�uctuated around a relatively constant level. The prices of most other 
things rose more steadily over the entire period, so for most people the 
relative price of food fell slightly, except during the peak years noted 
above. This reduction in the price of food was both good and bad 
because prices affect economic growth and social welfare in a contradic-
tory fashion. Lower food prices bene�t consumers and stimulate indus-
trial growth but can lower agricultural producer incomes and reduce 
employment of landless workers. To the extent that lower prices re�ect 
lower production costs, impacts on producers may be mitigated.

The three grains shown in Figure 1.1 have exhibited sizable year-to-
year price variations. Food price �uctuations directly affect the well-be-
ing of the poor, who spend a high proportion of their income on food. 
Food price instability can increase human suffering and threaten political 
stability. Food price swings have resulted from a combination of factors 
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that shifted supply and demand. Supply factors included such items as 
adverse weather conditions and fuel and fertilizer costs. Demand factors 
included items such as demand for grains for bio-fuel use, population 
and income growth in many developing countries, changes in currency 
values, and policy changes in countries that affected their demand for 
imported food. Speculative investments in commodity markets have 
ampli�ed commodity price swings for brief periods of time.

Malnutrition

Hunger is most visible to people in developed countries when a drought 
or other disaster results in images in the news of starving children. Dis-
turbing as such images are, in a sense they mislead. The less conspicuous 
but more pernicious problem, in terms of people suffering and dying, is 
chronic malnutrition. While accurate �gures of the number of malnour-
ished in the world are not available, and even good estimates depend on 
the de�nition used, recent estimates indicate that almost 700 million peo-
ple suffer from chronic undernutrition associated with food deprivation 
(Table 1.2), a number that has undoubtedly grown during the COVID-
19 pandemic. Adverse health effects due to micronutrient de�ciencies 
affect about two billion people. More than 5 million children die from 
preventable causes each year, about half due to malnutrition. Increas-
ing per capita incomes have allowed more of the world’s population to 

Figure 1.1  U.S. prices of major food grains in current dollars
Source: FAOSTAT, 2019
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eat better. But for those in lower income groups, the situation remains 
dif�cult.

Health

People born in developing countries live, on average, eight years less (in 
the least developed countries 14 years less) than those born in developed 
countries. Health problems, often associated with poverty, are respon-
sible for most of the differences in life expectancies. Mortality rates for 
children under age 5 are particularly high, often ten times higher than 
in developed countries (Figure 1.2). Though countries with high rates of 
infant mortality are found in all regions, sub-Saharan African countries 
are particularly af�icted. The band of high infant mortality stretching 
from the Atlantic coast across Africa to Somalia on the Indian Ocean 
covers some of the poorest and most undernourished populations in the 
world.

Poverty affects health by limiting people’s ability to purchase food, 
housing, medical services, and even soap and water. Inadequate public 
sanitation and high prevalence of communicable diseases are also closely 
linked with poverty. A major health problem, particularly among chil-
dren, is diarrhea, usually caused by poor water quality. According to 
the World Health Organization, 1.4 million people die annually from 
causes related to diarrhea, including 500,000 children under the age of 
5. Lower respiratory diseases account for an additional 3 million deaths 
and malaria another 400,000. Basic health services are lacking in many 
areas; on average, ten times as many people per doctor and per nurse are 
found in low-income countries as in developed countries.

A major health problem that continues to plague the developing 
world is acquired auto-immune de�ciency syndrome (AIDS). The dis-
ease is dif�cult to contain in many developing countries because of lack 

Table 1.2  Estimated Number of Undernourished People in the World

Number of Undernourished (millions)

Year 2005 2010 2015 2016 2017 2018 2019

World 826 668 653 658 653 678 688

Africa 193 196 217 225 232 237 250

Asia 575 424 389 382 370 385 381

Latin America and 
the Caribbean

49 40 39 42 44 47 48

Source: FAO: The State of Food Security and Nutrition in the World, 2020, p. 340
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of education about the disease, limited use of protective birth control 
devices, and in some cases, absence of government commitment to 
address the problem. Effects are felt in lost productivity and increased 
poverty in addition to its effects on direct human suffering. According to 
the World Health Organization, an estimated 37 million people world-
wide were living with HIV/AIDS in 2018.

The COVID-19 pandemic in 2020 is estimated to have pushed an addi-
tional 50 million people into extreme poverty, according to World Bank 
data. The World Food Program estimates that 130 million people will 
be added to the list of those suffering from extreme hunger. Most health 
systems in developing countries were ill-equipped to address existing 
health problems, let alone a pandemic.

Population growth

Population growth is important to poverty and hunger problems for sev-
eral reasons. First, population is growing less than 0.5 percent per year 
in developed economies, but about 1.7 percent per year in developing 
countries, excluding China, and 3 percent or more in some sub-Saharan 
African countries. High growth rates place pressure on available food 
supplies and on the environment in many low-income countries. Contin-
ual increases in food production are needed, because regardless of how 
successful efforts to control population growth are, world population 
will not stabilize for several years. Rapid urbanization is also occurring 
as populations continue to grow. Second, population growth has slowed 
signi�cantly in some developing countries, allowing them to bene�t over 
time from having a high proportion of their populations being of work-
ing age. However, in countries where population growth rates have been 

Figure 1.2  Child mortality rates per thousand live births, 2019
Source: World Bank, World Development Indicators 2019
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slow for several years, such as in Germany, the United States, and more 
recently China, a key issue now is how to meet the medical and income 
needs of large and growing elderly populations.

Globalization

Food and economic systems in less-developed countries are affected by 
the international economic environment far more today than they were 
in years past. Trade and other economic policies abroad and at home, 
international capital �ows, migration, disease transmission, and oil price 
shocks have combined to increase the instability of and opportunities for 
improving the food and economic security of developing and developed 
countries.

International trade in agricultural products (as with other products) has 
grown over the past half century, building on improvements in transpor-
tation and information systems. As exports and imports of farm products 
constitute a higher proportion of agricultural production and consump-
tion, effects of agricultural policies aimed at farm sector and world prices 
become more important to farmers than they were previously. Possibil-
ities for maintaining a nation’s food security at the aggregate level are 
improved, although price volatility remains an issue. Production and pol-
icy changes abroad also tend to have an expanded effect on domestic agri-
culture as international trade grows. The need to be price competitive with 
other countries has grown, as has the need to participate in international 

Children in Honduras



	 Introduction� 11

negotiations to alter the policy environment. Growing demand in devel-
oped countries for non-traditional exports from developing countries, 
such as fresh fruits and vegetables, presents new opportunities for farm-
ers. Quality and phytosanitary requirements in global markets create 
challenges for farmers wishing to exploit these opportunities.

International capital (money) markets, through which currencies 
�ow from country to country in response to differences in interest rates 
and other factors, are as important as trade to the food and economic 
systems in less-developed countries. Capital �ows affect the values of 
national currencies in foreign exchange markets. The foreign exchange 
rate, or the value of one country’s currency in terms of another country’s 
currency, is an important determinant of the price a nation receives for 
exports or pays for imports.

Many countries also have serious foreign debt problems. The decade 
following the 2008 global �nancial crisis was characterized by cheap 
credit for borrowers and increased private and public investments in 
developing countries. The need for foreign exchange to repay external 
debts has increased the importance of exports for these countries, forcing 
them to examine their trade and exchange rate policies. Fluctuations in 
global markets expose debtor nations to foreign exchange crises; when 
world commodity prices fall, heavy debt burdens can constrain domestic 
spending on social services and exacerbate political instability.

The lesson of two world wars, 9/11, the food price spike in 2008, and 
the recent COVID-19 pandemic is that we live in a globalized world that 
cannot be ignored, or if we do ignore it, it is at our own peril.

Environmental degradation

As populations grow, environmental problems become more severe. 
Deforestation, farming of marginal lands, overgrazing, and misuse of 
pesticides have contributed to soil erosion, deserti�cation, poisoning of 
water supplies, and climate change. Global climate change has gradually 
warmed the climate and made weather more variable, contributing to 
stronger storms and harsher droughts. Water has become scarcer. Some 
environmental degradation is intentional, but most is the unintended 
result of people and governments seeking means of solving immediate 
food and economic problems, often at the cost of long-term damage to 
the environment. Some of this damage may compromise the ability of 
countries to raise incomes in the long run. When people are hungry, it is 
hard to tell them to save their resources for the future, and environmen-
tal conservation represents a form of savings. However, many potential 
solutions exist which are consistent with short-term increases in food 
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production and long-term goals of simultaneously sustaining or improv-
ing environmental quality while raising incomes.

Risk and uncertainty

Most of the factors mentioned above are associated with increased expo-
sure to risk and uncertainty. Fluctuating prices, exchange rate instability, 
agricultural pests, and rapidly changing weather patterns represent risk 
factors. Risks and risk management imply real costs that may compro-
mise short- and long-run in well-being. For example, the COVID-19 
pandemic spread rapidly throughout the world and exposed the limita-
tions of public health systems in poor and wealthy countries alike. More 
than a million people perished as a result of the pandemic, and economic 
damage from it and efforts to contain it erased decades of progress in 
reducing global hunger and poverty.

Pandemics are devastating, but not all risks faced by individuals and 
countries are necessarily bad. Innovation and entrepreneurship are risky 
activities with high payoffs. It is how risks are managed that most in�u-
ences economic growth. Risk management needs to be conducted ef�-
ciently; the proper balance must be found between managing risks and 
pursuing other goals.

The preceding overview provides brief highlights of some of the 
dimensions of the food–income–population–environment problem. 

Slum close to river bank in Katmandu, Nepal
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These problems are discussed in more depth in subsequent chapters, and 
solutions are suggested.

Meaning of development

The term development means a change over time, typically involv-
ing growth or expansion. Economic development involves changes in 
people’s standard of living. For most of human history there was little 
such change, but over the past 300 years there has been a rapid and (so 
far) sustained increase in almost every kind of human activity. Growth 
occurred �rst and has been sustained the longest in Northwest Europe 
and North America, but similar kinds of expansion have occurred all 
around the world. Economic growth reduced the poverty headcount in 
China from 66 percent of the population in 1990 to about 1 percent in 
2015, based on the World Bank poverty de�nition of earning less than 
$1.90 of income per person per day.

Development is a process with many economic and social dimensions. 
For most observers, successful economic development requires, as a min-
imum, rising per capita incomes, eradication of absolute poverty, and 
reduction in inequality over the long term. The process is a dynamic 
one, including not only changes in the structure and level of economic 
activity, but also increased opportunities for individual choice and for 
improved self-esteem.

Development is often a painful process. Adjusting to new circum-
stances is always dif�cult: as Mark Twain famously wrote, “I’m 
all for progress  – it’s change I  can’t stand”. There is often dramatic 
social upheaval with traditional ways of life being displaced, existing 
social norms being challenged, and increasing pressures for institu-
tional and political reform. The physical and cultural landscape of a 
country can change radically during economic development. And at 
the individual level, the standard of living for the poorest people in a 
society can decline, at least for a while, even as average real incomes 
increase. Usually, the fruits of improvement are unequally distributed. 
By any measure, poverty and deprivation remain widespread, despite 
the astonishing improvements in living standards experienced by many 
across the globe.

As economic activity continues to expand, there is continuous 
concern with the constraints imposed by natural resources and envi-
ronmental factors. The World Commission on Environment and 
Development has de�ned sustainable development as “development 
that meets the needs of the present without compromising the ability 
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of future generations to meet their own needs”.1 Thus, the term “devel-
opment” encompasses not only an economic growth component, but 
also distributional components, both for the current population and 
for future generations.

Sustainable Development Goals

In 2015, United Nations countries adopted a set of 17 Sustainable 
Development Goals for the world to meet by 2030 (Figure 1.3). The �rst 
three goals are: no poverty, zero hunger, and good health and well-being. 
These goals appear ambitious, but having targets helps to focus attention 
on serious global problems and encourages measurement of progress in 
each country toward achieving improved and sustainable well-being for 
its citizens. In 2000, a set of similar goals were established for 2015, 
such as cutting extreme poverty and hunger in half. Some of these goals 
were achieved. The prominence among the goals of reduced poverty and 
hunger and of improved health reinforces their over-riding importance 
for the well-being of people around the world.

Measures of development

Achieving development is dif�cult to measure, illustrated in part by the 
sheer number of Sustainable Development Goals in Figure 1.3. However, 

Figure 1.3  United Nations Sustainable Development Goal poster
Source: UNDP: Sustainable Development Goals, 2020, www.undp.org/content/undp/en/

home/sustainable-development-goals.html
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measurement is often necessary in order to assess the impacts of spe-
ci�c, particular programs, including foreign assistance, and for evaluat-
ing progress in meeting goals. Because of its several dimensions, single 
indicators of development can be misleading. Measures are needed that 
are consistent with the objective of raising the standard of living broadly 
and sustainably across the population. Average per capita income is 
frequently used as a measure of development (Figure 1.4). Is it a good 
measure?

Average per capita income is not a perfect measure of living standards 
for several reasons, but �nding an alternative indicator that can incorpo-
rate each dimension of sustainable development is impossible. Because 
development is multidimensional, collapsing it into a single index meas-
ure requires placing weights on different dimensions. Average per cap-
ita income is an inadequate measure even of the economic dimensions 
because it misses the important distributional elements of development 
and is a crude measure of people’s well-being. The World Bank converts 
local currencies into U.S. dollars to allow income comparisons to be 
made across countries. It does this conversion using either of�cial for-
eign exchange rates (Atlas method) or by a method called purchasing 
power parity (PPP method) that considers cost differences across coun-
tries. Because the cost of living is generally lower in developing countries 
than the United States, the PPP method usually gives a higher estimated 
per capita income for developing countries than does the Atlas method.

Alternative multidimensional development indicators have been sug-
gested. One of the oldest is a level of living index proposed by M.K. Bennett 
that weights 19 indicators.2 Examples of indicators include caloric intake 

Figure 1.4  GNI per capita (Atlas method)
Source: World Bank, World Development Indicators Online Database, 2019
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per capita, infant mortality rates, number of physicians per 1000 of total 
population, and years of schooling. Another index is the Human Develop-
ment Index3 (HDI), which weights life expectancy, education, and income. 
Weighting schemes are subjective, however, and average per capita income 
is highly correlated with many of the indicators. Consequently, average per 
capita income, measured as gross national income (GNI) or gross domes-
tic product (GDP) per capita, is often employed as a �rst approximation; 
then measures such as income distribution, poverty rates, literacy rates, 
life expectancy, gender empowerment, and child mortality, among others, 
are examined separately or as part of an index. Even these supplementary 
indicators can be misleading due to regional disparities within countries.

Incomes and development

Poverty and low incomes are most frequently associated with underde-
velopment, while growing per capita incomes should indicate increasing 
levels of development. As discussed earlier, increasing average incomes 
may not necessarily mean more development, because the distribution of 
this income often determines whether poverty and inequality are dimin-
ished as the mean grows. Some of the relationships between poverty and 
inequality are discussed in Box 1.1.

Numerous measures of inequality and the extent of poverty exist. For 
example, the Human Poverty Index (HPI) measures the extent of depri-
vation with respect to life expectancy, education, and income.4 An Ine-
quality-adjusted Human Development Index (IHDI) is also available.5 If, 
as is argued earlier, the meaning of development contains some element 
of poverty reduction or increased equality of income distribution, then 
clearly the incomes of the poor and destitute should be raised during the 
development process.

Policies undertaken to promote development have diverse effects on 
the incomes of the poor. Some people bene�t, but often some do not, 
and, at times, incomes fall for certain population groups. It is important 
to consider the winners and losers in the development process. Income 
distributions and changes in them are indicators of the impact of devel-
opment policies on different groups in society.

Value judgments or premises about what is desired or not are inex-
tricably related to development economics. Concerns for economic and 
social equality, poverty eradication, and the need to improve health and 
education derive from subjective beliefs about what is good and what is 
not. Solutions to speci�c development problems often involve tradeoffs, 
and decisions about public resource allocations always involve tradeoffs. 
Governments make such tradeoffs every day, as most public actions are 
costly to some people even as they bene�t others. Economics can be a 
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powerful tool for evaluating these tradeoffs, providing insights into the 
costs and bene�ts of different actions, winners and losers, and longer-
run consequences of policy, investment, and consumption decisions. 
Economics is, however, less well-suited for making value decisions.

ROLE OF AGRICULTURE

Many alternative development paths or strategies exist. The strategy fol-
lowed by an individual country at a point in time is, or at least should 
be, in�uenced in part by its resource endowments and stage of develop-
ment. Some countries with vast oil and mineral resources have gener-
ated capital for development by exporting those resources. Others have 
emphasized cash-crop exports such as coffee, cocoa, and tea. Some have 
focused on industrial exports, while others have stressed increases in 
basic food production. The optimal development path will vary by coun-
try, but the choice of an inappropriate path, given the existing resource 
endowments and stage of development, can result in long-term stagna-
tion of the economy.

BOX 1.1  POVERTY AND INEQUALITY

Poverty is generally de�ned as the failure to achieve a minimum 
standard of living. It refers not just to averages, but to distribu-
tions. Poverty is not, however, synonymous with inequality; coun-
tries with perfect equality could contain all rich or all poor people. 
Measurement of poverty requires three steps: determining an 
appropriate measure or indicator, deciding on its minimum level, 
and counting the number or percentage of people falling below it. 
Alternatively, a measure of degree or intensity of poverty would 
indicate the amount by which people fall below the poverty line.

Poverty refers to a level or position with respect to a measure such 
as income, while inequality refers to the distribution of that meas-
ure among a population. For example, evidence from 21 developing 
countries indicates that, on average, 6 percent of household income 
is received by the poorest 20 percent of the households, whereas 
48 percent of household income is received by the richest 20 per-
cent. In some countries, the extremes are even more dramatic. It is 
possible for poverty to decrease in a country during the development 
process, but for inequality to increase, at least for a period of time.
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Agriculture is not very productive in most low-income countries. Early 
in the development process, much of the population is employed in agri-
culture, and a high percentage of the national income is derived from 
that sector6 (see Table 1.3). As development proceeds, population grows 
and per capita income increases. As incomes grow, more and different 
types of food are demanded; either agricultural production or imports 

Table 1.3  Relationship among Per Capita National Income, the Proportion 
of National Income in Agriculture, and the Proportion of the Labor Force in 
Agriculture, Selected Countries, 2018

Country Per capita 
income (in 
PPP dollars)1

Agriculture 
GDP as a 
percentage of 
total GDP

Percentage of active 
labor force in 
agriculture

Female Male

Uganda 1,753 24 76 65

Mali 1,982 39 63 66

Bangladesh 4,057 13 59 31

Moldova 6,770 10 28 36

Philippines 9,540 9 15 31

Ecuador 10,128 9 24 29

Indonesia 11,256 13 28 32

Colombia 12,859 6 8 22

Brazil 14,068 4 4 13

Thailand 16,129 8 28 33

Argentina 17,623 6 0 0

Mexico 17,672 3 4 18

Italy 36,218 2 2 5

Korea, Rep. 36,757 2 4 5

Japan² 40,344 1 3 4

France 40,459 2 2 4

Canada³ 43,632 2 1 2

Australia 44,041 2 2 3

United States4 56,651 1 1 2

Source: World Bank, World Development Indicators Online Database, 2019

1 �PPP stands for purchasing power parity and means that the incomes are converted to dollars 

that consider cost of living differences across countries.

2 Per capita income and agriculture GDP share for Japan are for 2017.

3 Agriculture GDP share for Canada is for 2015.

4 U.S. agriculture GDP share is for 2017.
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must increase. Because agriculture commands so many of the resources 
in most low-income countries, few funds are available for importing 
food or anything else unless agricultural output grows.

The capacity of the agricultural sector to employ an expanding labor force 
is limited. As incomes continue to rise, the demand for non-food commod-
ities grows as well. Therefore, economic development requires a structural 
transformation of the economy involving relative expansion of nonagricul-
tural sectors. The agricultural sector must contribute food, labor, and capital 
to that expansion. It also provides a market for nonagricultural goods.

This economic transformation is illustrated in Table 1.3. Agriculture 
accounts for a large percentage of total income, and an even larger per-
centage of total employment for the lower income countries. The contri-
bution of agriculture to national incomes declines from 30 to 50 percent 
for the lower-income countries, to 15 to 20 percent for the middle-in-
come range, and below 3 percent for the highest income countries.

The initial size and low productivity of agriculture in most developing 
countries suggests an opportunity for raising national income through 
agricultural development. Because of the initial size of and low per-cap-
ita income in the agricultural sector, there is real scope for improving the 
distribution of income and enhancing the welfare of a major segment of 
the population through agricultural development.

One key to agricultural development is to improve information �ows. 
In primitive societies, economic activities are local and information is 
basically available to all. Inappropriate activities are constrained by 
social and cultural norms. As development begins to proceed and econo-
mies become more complex, information needs increase, but traditional 
forms of information transmission are incapable of meeting these needs. 
Modern information systems are slow to develop, creating inequalities in 
access to new and accurate information. Those with greater access than 
others can take advantage of this situation to further their own welfare, 
often at the expense of overall agricultural and economic development.

Some changes required to foster broad-based and sustainable develop-
ment require institutional changes and capital investments. Institutional 
changes typically require government involvement. Capital investments 
necessitate savings. Such savings are channeled into private and pub-
lic investment, the latter to build the infrastructure needed for devel-
opment. Saving requires striking a balance between present and future 
levels of living because it requires abstention from current consumption. 
Means must be sought to reduce this potential short-run versus long-
run con�ict during the development process. However, certain types 
of investments necessary for development, such as education, provide 
both short- and long-run bene�ts, as do investments in technologies and 
employment-intensive industries.
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BOX 1.2  HISTORICAL PERSPECTIVE ON 

AGRICULTURAL DEVELOPMENT

The historical progression of agricultural development can be 
broadly broken into four distinct periods, marked by three “revo-
lutions” in production technology and social institutions.

First, from the time that we �rst appeared on earth, human beings 
hunted and gathered their food. Hunter–gatherer societies typically 
lived in small groups and experienced little population growth.

Second, more than 10,000 years ago, a combination of climate 
changes and other factors created conditions for the development 
of settled agriculture. In the Middle East and elsewhere, people 
began to collect and cultivate the seeds of plants that eventually 
became modern barley, wheat, and rye. This development is known 
as the �rst agricultural revolution, and it permitted a slow but sig-
ni�cant increase in human population density.

Third, a few hundred years ago, rising population density and 
opportunities for trade led to a second agricultural revolution. 
In Northwestern Europe and elsewhere, farmers developed crop 
rotations and livestock management systems that permitted rapid 
growth in output per person, fueling the industrial revolution and 
the eventual mechanization of many important tasks.

Finally, in the late nineteenth and early twentieth centuries, sci-
enti�c breeding, chemical fertilizer, and other innovations allowed 
rapid increases in output per unit of area. The spread of these bio-
logical technologies to developing countries, known as the green 
revolution, was a powerful engine of economic growth and poverty 

Improving agriculture

How can agriculture be improved to facilitate its role in providing food 
and contributing to overall development? There are still a few areas of 
the world, particularly in parts of Latin America and Africa, where land 
suited for agricultural production is not being farmed. Most increases in 
agricultural production will have to come, however, from more inten-
sive use of land currently being farmed. Such intensive use will require 
improved technologies generated through research as well as improved 
irrigation systems, roads, market infrastructure, and other investments. 
It will require education and incentives created through changes in insti-
tutions such as land tenure systems, input and credit policies, and pricing 
policies (Box 1.2).
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Some of the basic dimensions of the world food–poverty–population–
environment problem were examined. The aggregate world food situa-
tion was reviewed, and questions such as who the hungry are, and why 
they are hungry even though the world produces a surplus of food, were 
addressed. The signi�cance of population growth and a series of forces 
in the global economy that in�uence developing countries were stressed.

SUMMARY

The meaning and measures of development were discussed and Sustainable 
Development Goals were identi�ed. While alternative development strat-
egies can be followed, agriculture has an important role to play in overall 
development in most developing countries. Development will require a 
complex set of improved technologies, education, and institutions.

IMPORTANT TERMS AND CONCEPTS

Agricultural productivity	 International capital markets
Development	 International trade
Enhanced information �ows	 Measures of development
Environmental degradation	 Population growth
Food price instability	 Poverty
Foreign exchange rates	 Purchasing power parity
Globalization	 Structural transformation of the  
Health problems	   economy
Institutional change	 Sustainable Development Goals
	 Technology

alleviation, allowing low-income people to produce more food at 
lower cost than ever before.

These historical trends played out at different speeds and in 
different ways across the globe. Very few people, and only in the 
poorest countries, still devote substantial energy to hunter–gath-
erer activities, although millions of farmers still cultivate the same 
seeds in the same ways as their ancestors. Because of population 
growth, these techniques and institutional arrangements yield less 
output over time. The development and spread of higher-produc-
tivity systems to suit people’s needs is among the major humanitar-
ian challenges of our time.
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LOOKING AHEAD

In order to visualize more clearly the relationships among food sup-
plies, food demand, population growth, and nutrition, it is important 
to examine facts, scienti�c opinion, and economic theory. We make this 
examination in the remaining chapters of Part 1 in this book. We turn 
�rst in Chapter 2 to the causes and potential solutions to hunger and 
malnutrition problems.

QUESTIONS FOR DISCUSSION

  1	Are people hungry because the world does not produce enough food?
  2	Has food production in developing countries kept pace with popula-

tion growth there?
  3	Is malnutrition more widespread today than in the past?
  4	Why did food prices rise sharply beginning in 2008?
  5	What are some factors that will in�uence the price of food over the 

next 10 to 20 years?
  6	Is there much hope of bringing more land into production to help 

increase food production?
  7	Why is agricultural development particularly important in less-devel-

oped countries?
  8	Approximately what proportion of the world’s population lives on 

per capita incomes of less than $2 per day?
  9	What is development? To what extent are values important when 

discussing development issues?
10	Is average per capita income a good measure of level of living?
11	Why is most of the labor force engaged in agriculture in many less-de-

veloped countries?
12	Does economic development require expansion of the nonagricul-

tural sector in low-income countries?
13	What is the con�ict between increasing near- versus long-term levels 

of living in developing countries?
14	What are some of the major health problems in developing countries 

and what are their primary causes?
15	How fast is population growing in developing countries?
16	Why has international agricultural trade become more important 

over the past 40 years?
17	Why have international capital markets become more important to 

developing countries over the past 40 years?
18	Why might low food prices be both good and bad?
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19	Why has environmental degradation become an increasing problem 
in developing countries?
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1	 World Commission on Environment and Development, Our Common Future 
(New York: Oxford University Press, 1987), p. 43.

2	 See M.K. Bennett, “International Disposition in Consumption Levels”, American 
Economic Review, vol. 41 (September 1951), pp. 632–649.

3	 United Nations Development Program, Human Development Report 2011 (New 
York: Palgrave Macmillan, 2011), with the HDI, http://hdr.undp.org/en/statistics/hdi/.

4	 United Nations Development Program, Human Development Report 2007 (New 
York: Palgrave Macmillan Press, 2007), p. 357.

5	 United Nations Development Program, Inequality Human Development Report 
2011 (New York: Palgrave Macmillan, 2011), with the IHDI, http://hdr.undp.org/
en/statistics/ihdi/.

6	 A warning about measurement is appropriate: in most countries it is dif�cult to 
measure the number of people employed in agriculture. Multiple job holdings, 
seasonal labor use in agriculture, and unpaid household labor all complicate the 
measurement problem. Often, data on the number employed in agriculture are 
obtained by (generally high-quality) census estimates of the rural population. 
Even in rural areas, many people are employed outside of agriculture.

RECOMMENDED READINGS

Food and Agriculture Organization of the United Nations, State of Food 
Security and Nutrition in the World 2020 (Rome: FAO, 2020).

Norton, George W., Hunger and Hope: Escaping Poverty and Achieving 
Food Security in Developing Countries (Long Grove, IL: Waveland 
Press, 2014), Chapter 1.

Runge, C. Ford, Benjamin Senauer, Philip G. Pardey, and Mark W. Roseg-
rant, Ending Hunger in Our Lifetime: Food Security and Globaliza-
tion (Baltimore: Johns Hopkins University Press, 2003).

Todaro, Michael P., Economic Development (New York: Prentice Hall, 
2011), especially Chapters 1–3.

United Nations Development Program, Human Development Report 
2013 (New York: Palgrave Macmillan, 2013).

World Bank, World Development Report 2008, Agriculture for Devel-
opment (New York: Oxford University Press); see earlier and later 
volumes as well.



Poverty, hunger,  
and health

THIS CHAPTER

1	 Describes the world food situation
2	 Examines different forms of poverty, hunger, and malnutrition: their 

magnitudes, consequences, and how they are measured
3	 Identi�es principal causes of and potential solutions to problems 

with poverty, hunger, and malnutrition in developing countries

THE WORLD FOOD SITUATION

World food demand and supply

On a global level, suf�cient food is produced to feed everyone on earth. 
And the overall food situation has improved signi�cantly over the last 
50 years. Cereals are the most important sources of food, and since the 
mid-1960s, world cereal production has risen by roughly 1 billion tons 
per year. It is likely that an additional billion tons of production per 
year will be needed by 2040 to meet food needs of a world population 
expanding in numbers and in income. It is also likely that cereal imports 
by many developing countries will continue to grow.

Until recently, overall numbers and projections had suggested gradual 
improvement in reducing undernutrition in the world. However, several 
countries, mostly in sub-Saharan Africa, have seen per capita food pro-
duction and consumption stagnate for decades, or not increase enough 
to signi�cantly reduce the number of malnourished. According to data 
from the Food and Agriculture Organization of the United Nations 
(FAO), the index of per capita food production in Africa has grown 
only about 10 percent since 1970, with most of the increase coming in 

2
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the period between 2000 and 2014. In some countries, per capita food 
production and consumption has declined since 1970. For example, the 
Democratic Republic of the Congo has experienced a 50 percent decline 
in per capita food production since 1970, due in part to con�ict-related 
disruptions.

Even in countries with growing average food consumption, some 
groups may not see their consumption levels increase: household food 
consumption is closely related to household incomes, and the most dis-
advantaged are af�icted by low and uncertain incomes. In addition, the 
rate of growth in agricultural output for the world as a whole has slowed 
since the 1980s, and the use of cereals and sugar to produce bio-fuel 
products has created competition for use of these products as food. For 
people in many countries, the struggle for food will continue. Therefore, 
we turn now to how poverty and access to food manifest themselves in 
terms of hunger, malnutrition, and, in some cases, famine.

POVERTY

Poverty has many faces and is one of the major challenges facing the 
development community. Poverty is widely understood to be an inabil-
ity to meet basic needs, and the poor tend to be hungry, lack adequate 
shelter, and have limited access to health care. The poor lack opportu-
nity, and their powerlessness often leads to hopelessness and despair. To 
most people reading this book, poverty is an invisible and abstract prob-
lem, somewhere out there. We seldom think about it, and when we do, 
we often don’t know what to do about it. Global poverty has been cut 
roughly in half since 1990, but stark challenges remain. In 2019, almost 
700 million people – about 9 percent or a sixth of the world’s popula-
tion – lived in extreme poverty, as de�ned by making less than $1.90 per 
day. About 1.3 billion people in developing countries are “multidimen-
sionally poor”, according to a survey by the UN Development Program. 
However, for the �rst time since 1998, the number of extremely poor 
rose rapidly in 2020 due to jobs lost during the COVID-19 pandemic, 
likely by more than 100  million people and perhaps by hundreds of 
millions.

Measuring poverty

Since poverty is multidimensional, efforts to measure it can be com-
plicated by attention to its different dimensions. Two broad types of 
measurement schemes exist: monetary and non-monetary. Monetary 
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measures consolidate the different dimensions of poverty into a single 
unit of measure  – money. Their strengths include the ability to make 
comparisons in a common unit, a non-arbitrary measurement scheme, 
and ability to quantify the extent, depth, and severity of poverty (see 
Box 2.1). However, monetary approaches often fail to capture dimen-
sions of poverty that may be especially important and intractable, such 
as social exclusion and political powerlessness.

BOX 2.1  MONETARY MEASUREMENT  

OF POVERTY1

Three primary challenges in measuring poverty are: (1) deciding 
what to measure, (2) identifying a value, below which a house-
hold is deemed to be poor, and (3) adding it up for the popula-
tion. Poverty involves an inability to control suf�cient resources to 
meet a minimum level of well-being, and analysts use household 
income or consumption expenditure to measure it. Consumption 
is generally preferred because income, particularly in rural areas, 
is seasonal and variable, while consumption is smoother and 
often easier to measure. The poverty line is the value of income or 
expenditures on a daily, monthly, or annual basis below which a 
person is deemed to be poor. This poverty line can be determined 
many ways. In the United States, the poverty line was created in 
1963 using the minimum cost of achieving an adequate diet based 
on U.S. Department of Agriculture food plans. Non-food expendi-
tures were accounted for by observing that poor households gen-
erally spend about a third of their total budget on food: the food 
poverty line was multiplied by 3 to obtain the total poverty line. 
This line has been updated over time by adjusting for changes in 
the cost of living. A commonly used international poverty line is 
the World Bank’s use of $1.90 person per day (in 2011 prices) to 
re�ect extreme poverty and $3.20 per day (2011 prices) to re�ect 
moderate poverty.

With a household survey, incomes or expenditures can be com-
pared to the poverty line: households with values below the line 
are poor. Policymakers are not only interested in which households 
are poor, but also in where the poor are located, what they do, and 
how poverty has changed over time. Monetary indices of poverty 
are used to address these concerns, and the most commonly used 
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Non-monetary measures include qualitative assessments and indices 
that combine different dimensions, such as the Human Development 
Index (HDI) and Human Poverty Index (HPI) described in Chapter 1. 
These indices often face the criticism that the weights used are arbitrary, 
and measures vary signi�cantly when the weights are changed. They also 
fail to capture dimensions such as social exclusion and powerlessness.

The different approaches complement each other, and their combina-
tion has allowed a deeper understanding of poverty. For example, quali-
tative participatory poverty assessments that engage in discussions with 
groups of poor people about their conditions and the unique challenges 
they face often accompany monetary assessments, and the combination 
can help in understanding how policies can be formulated to reduce 
poverty.

Vulnerability: transitory and chronic poverty

Poverty is not a constant state for many developing-country households. 
Weather, pests, diseases, and policies cause �uctuations in income that 
translate into movement in and out of poverty – households are vulner-
able to becoming poor. This in-and-out of poverty situation is important 
because different policies may be needed to address transitory compared 

poverty index, called the Foster, Greer, Thorbecke (FGT) Index,2 
is one that re�ects the prevalence (proportion of the total popula-
tion that is poor), depth (the degree of shortfall below the poverty 
line), and severity of poverty (the degree of inequality among the 
poor). This index gives policymakers a nuanced view of the total 
poverty picture: for example, a policy may increase the depth of 
poverty among some while reducing the total proportion of the 
population that is poor. For example, 40 percent of the population 
in South Asia was poor in 2005 compared to 51 percent in sub-Sa-
haran Africa. In contrast, the poverty severity measures were 3 per-
cent for South Asia compared to over 10 percent for sub-Saharan 
Africa, indicating a far more serious problem in poverty severity in 
sub-Saharan Africa than in South Asia at the time.

1  For more information, see: www.worldbank.org/en/topic/poverty.
2  J. Foster, J. Greer, and E. Thorbecke, A  Class of Decomposable Poverty 
Measures, Econometrica, Vol. 52, 1984, pp. 761–766.
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to chronic poverty. Evidence shows that transitory poverty – movement 
in and out of poverty over time – accounts for a substantial portion of 
overall poverty. As a result, means of protecting people from transitory 
income shortfalls may substantially improve the global poverty picture. 
Formal and informal insurance schemes, social safety nets, and other 
means of reducing or managing risks can help achieve this aim. Rural 
public work programs, such as dam-building, irrigation and water sup-
ply schemes, road construction, and maintenance programs are exam-
ples of social safety nets that may reduce vulnerability to poverty and 
build infrastructure for agricultural development. Pension programs, 
cash transfers, and feeding programs are examples of social protection 
schemes that affect food demand.

Chronic poverty is often caused by very different factors: households 
do not have access to enough human, physical, natural, and other assets 
to earn suf�cient incomes for minimum levels of well-being. Poverty 
traps caused by insuf�cient assets, severely degraded natural resources, 
and other factors are dif�cult to escape and often require long-term 
investments in asset building, access to new factors of production, and 
improved institutions.

Agricultural development and the poor

A common misconception about poverty is that it is largely an urban 
problem. Pictures of teeming slums with inadequate sanitation and rot-
ting infrastructure help bolster this perception. In contrast, rural resi-
dents are thought to live in relatively spacious conditions and to be able 
to rely on their own production of foods in times of dire need. In fact, on 
a global level, the rural poor make up about 70 percent of the total poor, 
and rural poverty is twice as prevalent as urban poverty. Rural poverty 
is a major problem and, as we will see throughout this book, agricultural 
development can play a signi�cant role in its reduction, but agricultural 
development can also alleviate urban poverty.

Agricultural technology has direct impacts on the rural poor by 
increasing incomes of farmers, many of whom may be poor. Care must 
be taken during development and subsequent release of new technolo-
gies to ensure that they are accessible to poor producers. Indirect ben-
e�ts to the poor from growth in agriculture come from two primary 
sources: increased demand for labor on farms and increased supply of 
food, causing food prices to drop. In many countries, especially in South 
Asia, landless laborers comprise a large proportion of the rural poor, and 
increased demand for agricultural labor bene�ts this group. The latter 
bene�t can be substantial and is an important reason why global poverty 
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fell from the early 1980s until recently. Food price declines have led to 
higher levels of living even for people who do not depend directly on 
agriculture. When global food markets tighten, as they have for brief 
periods, poverty rises due to the indirect effect of higher food prices.

HUNGER, MALNUTRITION, AND FAMINE

Hunger is a silent crisis in the world. In times of famine, it can tear at 
the heartstrings as media attention focuses on its dramatic effects. The 
most extreme type of hunger is severe calorie and protein undernutrition 
during a famine. However, more pervasive is chronic undernutrition and 
malnutrition associated with poverty, illness, ignorance, maldistribution 
of food within the family, and seasonal �uctuations in access to food. 
Low-quality diets can cause many forms of malnutrition, contributing 
to cardiovascular and metabolic disease through obesity, diabetes, and 
other conditions, but in this chapter, we focus on hunger and undernu-
trition. We begin our discussion with the contrast between famine and 
chronic malnutrition.

Famine

Famine is marked by an acute decline in access to food that occurs in a 
de�nable area and has a �nite duration. Access to food usually falls due 
to crop failures, often in successive years, due to drought, �ood, insect 
infestation, or war. During a famine, food may actually be present in the 
affected area, but its price is so high that only the wealthy can afford it. 
Food distribution systems may break down so that food cannot reach 
those who need it.

Famines have occurred throughout history. In recent years, their prev-
alence has been highest in sub-Saharan Africa, such as the ones in Yemen 
in 2019–20, South Sudan in 2017, and Somalia in 2011. All of these 
were caused to some degree by political problems and con�ict. Famines 
also occurred in North Korea in the mid-1990s, Cambodia in 1979, 
Bangladesh in 1974, India in 1966 to 1967, and China in 1959 to 1961. 
The latter was the worst famine of the 20th century and resulted in the 
deaths of more than 16 million people.

Famine is the extreme on the hunger scale because it causes loss of life 
and concurrent social and economic chaos over a relatively short period 
of time. As access to food falls, people begin by borrowing money and 
then selling their assets to acquire money to purchase foods. Subsistence 
farmers sell their seed stocks, livestock, plows, and even land. Landless 
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laborers and other poor groups lose their jobs, or face steeply higher 
prices for food at constant wages. As the famine intensi�es, whole fam-
ilies and villages migrate in search of relief. The telltale signs of acute 
malnutrition and, eventually, sickness and death appear.

Fortunately, progress is being made against famine. Although large 
variations occur in annual food production in individual countries and 
world population continues to grow, the frequency and intensity of 
famines has decreased due to improved information and transportation 
networks, increased food production and reserves, and dedicated relief 
organizations. Much of the starvation we see during famines now occurs 
in areas where transportation systems are de�cient and where con�ict 
thwarts relief efforts, such as in Yemen. The relatively recent famines in 
Yemen, South Sudan, and Somalia were all due to a combination of nat-
ural disasters, con�ict, and lack of political will to alleviate the problem.

Chronic hunger and malnutrition

As devastating as famines are, they account for only a small fraction 
of hunger-related deaths. Famines can be attacked in a relatively short 
period of time if political con�ict in the affected country does not ham-
per relief efforts. Chronic hunger and malnutrition affect a much greater 
number of people and are more dif�cult to combat (Table 2.1).

Table 2.1  Estimated Number of People Affected by Preventable Malnutrition 
Worldwide

De�ciency Morbidity Estimated 
Prevalence

Population Group 
Most Affected

Protein + energy1 Wasting 
(underweight)

49,500,000 Children under 5

Protein + energy1 Stunted growth 149,000,000 Children

Iron2 Anemia 613,200,000 Women 15 to 49

Vitamin A3 Blindness/
Measles/Diarrhea

105,700 
(deaths)

Children under 5

Iodine4 Brain damage 18,000,000 Infants

Sources:

1 �UNICEF-WHO-World Bank, Joint Child Malnutrition Estimates, regional and global joint 

estimates, 2019

2 2018 Global Nutrition Report – Chapter 2

3 Lancet Global Health, Vol. 3, Issue 9, 528–536

4 �WHO, Investing in the future: A united call to action on vitamin and mineral de�ciencies, 

Table 3: Human toll of vitamin and mineral de�ciencies. Global Report 2009
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Figure 2.1  Daily calorie availability per capita, 2017
Source: FAOSTAT data

According to FAO, nearly 690 million people were undernourished 
in 2019, or about 8.9 percent of the world population. An estimated 
2 billion people did not have regular access to safe and nutritious food 
that included suf�cient intake of macronutrients and micronutrients. 
Preschool children and pregnant and nursing women are particularly 
vulnerable to the dangers of malnutrition.

Serious macronutrient malnutrition in developing countries re�ects 
primarily undernourishment – a shortage of food in the diet – not an 
imbalance between total calories and protein. The availability of calories 
per capita by country is illustrated in Figure 2.1. Many of the countries 
with very low per capita calorie availability are found in sub-Saharan 
Africa. A close, but not perfect, correspondence exists between low cal-
orie availability and the low-income countries identi�ed in the previous 
chapter. When commonly consumed cereal-based diets meet energy (cal-
orie) requirements, it is likely that most protein needs will also be satis-
�ed for people older than about 2 years of age. Thus, for everyone except 
infants, the greatest concerns are the total quantity of food available 
to eat and micronutrient consumption. In settings where overall energy 
intake meets minimum needs, remaining protein or micronutrient de�-
ciencies can often be improved with rather small investments to improve 
the quality of the diet. However, for millions of people, especially women 
and children, these investments are not being made (Table 2.1).

Iodine de�ciency is common in regions far from the sea, for example 
parts of the Andes in South America. Iron de�ciency is a particularly seri-
ous problem among women of childbearing age all over the world, and 
vitamin A de�ciency is a widespread concern, especially among children.
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Consequences of hunger and malnutrition

Stunted growth, reduced physical and mental activity, muscle wasting, 
increased vulnerability to infections and other diseases, and, in severe 
cases, death are the most common consequences of calorie de�ciencies. 
Death most frequently results from dehydration caused by diarrhea, 
whose severity is closely linked to malnutrition. Chronic protein malnu-
trition results in stunted growth, skin rash, edema, and change of hair 
color. A diet relatively high in calories but low in protein can result in an 
illness known as kwashiorkor, while a diet low in both calories and pro-
tein can result in an illness known as marasmus. People can live about 
a month with kwashiorkor, three months with marasmus; 7–10 million 
people die each year from the two diseases.

Iron de�ciency anemia affects muscle function and worker productiv-
ity. Vitamin A de�ciency is a leading cause of childhood blindness and 
often results in death due to reduced disease resistance. Iodine de�cien-
cies cause goiter and brain damage.

There is little doubt that hunger and malnutrition result in severe phys-
ical and mental distress, even for those who survive the infections and 
diseases. Malnourished children are more likely to not attend school, 
and when they do, they learn less than their well-nourished counter-
parts. Malnutrition can affect the ability of a person to work and earn a 
decent livelihood, as mental development, educational achievement, and 
physical productivity are reduced. People with smaller bodies because of 
inadequate childhood nutrition are paid less in agricultural jobs in many 
countries. Lower earnings perpetuate the problem across generations, 
leading to a vicious cycle of malnutrition and poverty.

Measuring hunger and malnutrition

Measuring the extent of hunger and malnutrition in the world is dif�-
cult. Disagreement surrounds de�nitions of adequate caloric and protein 
requirements, while data on morbidity and mortality re�ect the com-
bined effects of sickness and malnutrition.

Nutritional assessments are usually attempted through food balance 
sheets, dietary surveys, anthropometric (body measurement) surveys, 
clinical examinations, and administrative records. Food balance sheets 
place agricultural output, stocks, and imports on the supply side and 
seed for next year’s crops, exports, animal feed, and wastage on the 
demand side. Demand is subtracted from supply to derive an estimate 
of the balance of food left for human consumption. That amount left 
can be balanced against the Food and Agricultural Organization of the 
United Nations’ (FAO) tables of nutritional requirements to estimate 
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the adequacy of the diet. This method provides rough estimates at best, 
due to dif�culties in estimating agricultural production and wastage in 
developing countries.

Food balance sheets provide only a picture of average food availabil-
ity. Malnutrition, like poverty, is better measured if the distribution of 
food intake or of other indicators is also considered. Average national 
food availability can be adequate, while malnutrition is common in cer-
tain areas, or among particular population groups. Even within families, 
some members may be malnourished while others are not. To measure 
malnutrition accurately, information on households or individuals is 
required.

Household and individual information can be obtained from die-
tary or expenditure surveys and from clinical or �eld measurements of 
height, weight, body fat, and blood tests. These methods are expensive 
and seldom administered on a consistent and widespread basis for an 

Women and child in Ethiopia
Source: Photo by Mes�n Bezuneh
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entire country. They can be effective, however, in estimating malnutri-
tion among population sub-groups. Since preschool children are most 
vulnerable to nutritional de�ciencies, random surveys to measure either 
their food intakes or anthropometry can provide a good picture of the 
extent of malnutrition. Another means of estimating the extent of mal-
nutrition is to utilize existing data in hospital, health service, and school 
records. Unfortunately, these statistics can be biased because the records 
for rural areas are scarce, the poor are the least likely to have sought 
medical attention, and the quality of the information in the records is 
uneven. For example, many countries record the heights, weights, and 
ages of �rst-year elementary school children. Unfortunately, some mem-
bers of the poorest population groups do not attend school. Because 
of these biases, estimates of malnutrition among school-aged children 
generally understate the true problem. One reason why malnutrition is 
misunderstood is that its measurement is so dif�cult.

CAUSES OF POVERTY, HUNGER, AND MALNUTRITION

A variety of factors contribute to poverty, hunger, and malnutrition, but 
inadequate income is certainly the most important underlying cause. If 
people, for whatever reason, produce too few goods and services and 
lack income to buy food, they go hungry. Even in times of famine, 
decreased purchasing power rather than absolute food shortage is often 
the major problem, as food may be available in nearby regions. Incomes 
in the affected area have declined so that people cannot afford to buy 
food from unaffected areas.

Figure 2.2 contains a schematic diagram of the determinants of house-
hold well-being and individual nutritional status. Access to productive 
assets such as land, labor, natural resources, and the policy regime (prices 
and other factors) determine household income and well-being. Income, 
including the value of own production and in-kind transfers determine 
how much food can be purchased or consumed by the family. Total food 
purchases and consumption do not, however, tell the entire story. Health 
status and family food preparation, along with how food is distributed 
among members of the family, help determine how food available to a 
family is related to individual nutritional status.

Health and malnutrition

Poverty’s interaction with malnutrition is often compounded by infec-
tious diseases and parasites that reduce appetites, cause malabsorption 



	 Poverty, hunger, and health� 35

of food, or result in nutrient wastage due to fever and other metabolic 
processes. Health problems and malnutrition exhibit a synergistic rela-
tionship: infections and parasites lead to malnutrition while malnu-
trition can impair the immune system, increasing the risk of infection 
and the severity of illness. Measles, parasites, intestinal infections, and 
numerous other health problems are prevalent in developing countries. 
Many health and sanitation problems lead to diarrhea, which in turn 
can cause dehydration and death. Health is determined by, among other 
things, household sanitary conditions, which are in�uenced by house-
hold assets and income, and by government programs. There is room for 
optimism related to many childhood diseases. The World Health Organ-
ization reports that because of sustained efforts to vaccinate children, 
the majority of the world’s children under 1 year old are now vaccinated 
against six common childhood diseases. However, the last 30 years has 
seen HIV/AIDS become a persistent problem, especially in Africa and 
Asia. Thirty-eight million people were HIV positive in 2018 and about 
770,000 people died from AIDS-related illnesses. Malaria also remains a 
serious problem in many countries, with more than 200 million cases per 
year and 435,000 deaths. Seventeen countries, mostly in Africa, account 

Figure 2.2  Determinants of household well-being and individual nutritional 
status



36	 World food and development problems�

for 80 percent of those deaths.1 Fortunately, programs to combat malaria 
are broadly successful. The distribution of bed nets and efforts to reduce 
the malaria-transmitting insect – the female Anopheles mosquito – have 
reduced rates of infection in many countries.

Poor nutritional practices

Insuf�cient knowledge of good nutritional practices, maldistribution 
of food within the family, and excessive demands on women’s time 
can all contribute to malnutrition and perpetuate poverty. The results 
of studies that have examined each of these factors provide con�icting 
evidence as to their importance. Each factor is undoubtedly signi�cant 
in some areas of the world but not in others. In parts of South Asia, 
evidence indicates that adult males often receive a disproportionate 
share of food in the family compared to young females, but this is not 
universally the case.

Evidence shows that whether the male or female controls income 
within a family helps determine how food is distributed. When women 
earn incomes, the extra resources are more likely to be spent on food 
for the family.2 There also is strong evidence that increased educational 
opportunities for women are linked to improved nutritional practices 
and more equitable distribution within the family.

Seasonal and cyclical hunger

As with poverty, many people in developing countries move in and out 
of a state of malnutrition. There are hungry seasons, hungry years, and 
hungry parts of the life cycle. Given individuals may or may not survive 
these periods and can experience lasting physical, mental, and emotional 
impacts even if they do survive.

Hungry seasons occur because of agricultural cycles. In the weeks 
preceding a harvest, food can be in short supply. This normal sea-
sonality can be exacerbated if crops in a particular year are short or 
households are unable to effectively store food. In certain seasons, par-
ticularly the rainy seasons, disease and infection are more common. 
Likewise, droughts, �oods, and insect infestations happen in some 
years but not in others. Young children are vulnerable, in part due 
to dangers associated with diarrhea. Pregnant and lactating women 
experience extra nutritional demands on their bodies, while the elderly 
suffer disproportionately as well, particularly if they lack the support 
of their children.
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SOLUTIONS TO POVERTY, HUNGER,  
AND MALNUTRITION PROBLEMS

Solutions to hunger and malnutrition problems depend on the types and 
causes of problems, but poverty alleviation is needed for a long-term 
solution. Famine relief strategies differ from solutions to chronic hunger 
and malnutrition, but even in famines, the poor are most vulnerable to 
starvation. Unfortunately, there is no single solution to reducing poverty. 
Fortunately, certain interventions can help reduce hunger and malnutri-
tion even in the presence of poverty, and a concerted effort across many 
fronts is required.

Raising incomes

Lifting vulnerable people out of poverty is central to any long-term 
strategy to alleviate malnutrition in the world. For small-scale farmers, 
this implies raising productivity, increasing access to land, or creating 
off-farm employment opportunities. For the population in general, it 

Ugandan children with seasonal hunger
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implies a need for increased employment opportunities combined with 
higher productivity per person. The latter requires growth in jobs and in 
the amount of capital per job in the non-farm sector. Enhanced educa-
tion, an investment in human capital, will also increase productivity and 
incomes. Equal access to jobs and expanded economic opportunities in 
impoverished regions can also help reduce poverty. Economic growth 
without increased employment for the poorest segments of the popu-
lation will do little to reduce hunger. Programs to increase employment 
and earnings opportunities for women are particularly important, partly 
because these opportunities help accelerate the transition to lower birth 
rates (for reasons discussed in Chapter 4) and contribute to women’s 
empowerment.

Agricultural productivity

Agricultural productivity is important for the incomes and nutritional 
status of the poor because in developing countries many low-income 
people have no choice but to farm and to feed themselves and their 
families using their own labor and available land. Increased produc-
tivity for farmers raises incomes and purchasing power, and resulting 
production may lower the price of food for those who must buy it to 
feed their families. Increased investments in agricultural research and 
education, improved access to purchased inputs, marketing, and credit, 
improved agricultural policies, and investment in infrastructure such as 
roads, storage, and irrigation systems can each help generate agricultural 
production and productivity growth.

Safety nets

As noted above, much poverty is transitory and caused by �uctuations in 
income. These �uctuations, in turn, can have dramatic impacts on nutri-
tion, and they can lead to longer-term poverty because households often 
invoke harmful coping mechanisms to deal with them. For example, in 
the face of income downturns, some families remove their children from 
school to reduce outlays on school-related items and provide additional 
workers to generate income. Safety net programs, such as cash and 
in-kind transfers, public works programs, and fee waivers for health and 
education, can assist people in need and provide insurance against risks. 
By protecting vulnerable farmers against the adverse consequences of 
risk, safety nets allow them to make better investment decisions and to 
adopt new technologies and production practices (such as new seeds and 
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fertilizers) that increase incomes. Safety nets need to be properly targeted 
and ef�ciently administered to avoid waste, but much has been learned 
in recent years about their design and implementation. Many countries 
have successfully implemented a variety of safety net programs, includ-
ing cash transfers, unemployment insurance, and old age pensions.3

Food intervention programs

Food price subsidies, supplementary feeding programs, and food forti-
�cation can each help reduce nutritional de�ciencies. Few developing 
countries have come close to eliminating malnutrition without some 
combination of these practices. However, these programs alone cannot 
solve problems of chronic malnutrition.

Several countries have instituted supplementary feeding programs for 
vulnerable groups such as children and pregnant and nursing mothers. 
In some cases, these programs provide food to be consumed in a speci�c 
location, such as in schools or health centers, while in others food may 
be consumed at home. In either case, while total family food consump-
tion rises, that of the food recipient usually grows by less than the total 
donation. Some food is shared with family members. The evidence on 
supplementary feeding programs indicates that they often are associated 
with measurable improvements in nutritional status, but they tend to be 
expensive for the bene�ts received. Some of these programs have been 
supported with food aid from other countries.

Another food intervention program involves forti�cation by adding 
speci�c nutrients during processing. The most successful forti�cation 
example is iodine forti�cation of salt to prevent goiter. Vitamin A also 
has proven relatively inexpensive to add to foods such as tea, sugar, 
margarine, monosodium glutamate, and cereal products. Attempts 
have been made to fortify food with iron to prevent anemia, but reduc-
ing iron de�ciency anemia has proven to be a complex problem. In gen-
eral, the effectiveness of adding nutrients to food is reduced by the fact 
that the poor buy few processed foods, there is often cultural resistance 
to the forti�ed product, and the cost of forti�cation is prohibitive. In 
many cases, the “forti�ed” food has been shown to have no more nutri-
ents than unforti�ed foods; quality control can be prohibitively expen-
sive in developing countries. Recent success in incorporating vitamins 
and minerals such as vitamin A, vitamin B, iron, and zinc into food 
crops such as rice, sweet potatoes, and cassava through bioforti�ca-
tion provides an alternative avenue for reducing these micronutrient 
problems.
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Health improvements

Efforts to improve sanitation, reduce parasite infections, and prevent 
dehydration caused by diarrhea can reduce malnutrition and mortality 
substantially. For example, oral rehydration therapy, involving the use 
of water, salt, and sugar in speci�ed proportions to replace �uid lost 
during diarrhea, can signi�cantly reduce diarrhea-related deaths. Invest-
ments in sanitation services, such as potable water and latrines, when 
combined with effective education programs, can improve nutritional 
status by reducing diarrhea. The percentage of the world with access to 
clean water has grown dramatically since 1990, but even some countries 
with good indicators of potable water availability face stresses related to 
water shortages. Better health services like immunization and deworm-
ing programs can reduce the incidence and intensity of diseases and par-
asites that contribute to malnutrition.

Political, social, and educational changes

Political stability can help alleviate both famine conditions and chronic 
hunger. Famines in Ethiopia in 1983–84, Somalia in 2011, South Sudan 
in 2017, and Yemen in 2019–20 were exacerbated by political upheaval 
that hampered relief efforts. Hunger in North Korea also has political 
roots. Because programs to curb chronic hunger and malnutrition require 
long-term commitments, they are necessarily rendered less effective by 
political instability. Responsible political action can improve income dis-
tribution in a country, thereby reducing poverty and malnutrition.

Social, cultural, and educational factors also come into play. For 
example, low rates of breastfeeding in some countries have contributed 
to malnutrition as substitutes can be less nutritionally complete, are 
often watered down, and in some cases are even unsanitary. In other 
cases, breastfeeding may continue too long without the addition of 
needed solid foods. While social and cultural factors change slowly, and 
economic factors in�uence decisions, education can help. In fact, few 
consumption practices are totally unaffected by education. Nutrition 
education programs, especially when combined with income-generating 
projects or efforts to increase a family’s access to nutrients, such as home 
gardening, have been shown to lead to improved nutritional status.

International actions

International actions can help alleviate poverty, famine, and chronic 
malnutrition. Because increased incomes are so important to improved 
nutrition, opening of markets in more-developed countries and debt 
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relief are actions that can help, especially in the long run. Foreign assis-
tance can provide short-run relief and, when properly designed, facilitate 
long-run development.

Reduced barriers by developed countries to imports from developing 
countries will enable low-income nations to gain greater access to world 
markets. The foreign exchange earned can be used for development 
efforts and food imports when needed.

Foreign assistance includes food aid as well as technical and �nancial 
assistance. Gifts and loans of food at low interest rates can help solve 
part of the hunger problem if the food assistance is properly adminis-
tered. Food aid can save lives during short-term famines and be used 
over longer periods in supplementary feeding programs and in food-for-
work programs to help generate wealth in developing countries. Finan-
cial and technical assistance can help developing countries expand their 
capital bases and improve methods for producing food and other prod-
ucts, allowing them to import or develop the new technologies they need 
to break out of poverty.

SUMMARY

In this chapter, the types and consequences of poverty, hunger, and mal-
nutrition were examined. We now have much better information on the 

Rural health center in Colombia
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distribution and extent of poverty than we did a few years ago. Even 
though it is dif�cult to measure accurately the extent of hunger and 
malnutrition in the world, it is known that chronic malnutrition affects 
more people than do famines. Malnutrition results in reduced physi-
cal and mental activity, stunted growth, blindness, anemia, goiter, brain 
damage, mental anguish, and death.

The causes of hunger are many, but virtually all causes are related 
to poverty. Infections, diseases and parasites, poor nutritional practices, 
and variability in food supplies all contribute to the severity of malnu-
trition. Solutions to hunger and malnutrition include raising incomes, 
increasing agricultural productivity in developing countries, food inter-
vention programs, improving health systems; political, social, and edu-
cational changes; international programs such as food aid and other 
foreign assistance; opening of foreign markets; and price stabilization.

IMPORTANT TERMS AND CONCEPTS

Anthropometry	 Micronutrients
Chronic malnutrition	 Oral rehydration therapy
Debt relief	 Political upheaval
Dietary surveys	 Poverty
Famine	 Price stabilization
Food aid	 Protein and calorie de�ciency
Food balance sheets	 Safety nets
Food forti�cation	 Seasonal and cyclical hunger
Food price subsidies	 Supplementary feeding programs
Foreign assistance	 Transitory poverty
Kwashiorkor, marasmus, 	 Vitamin and mineral de�ciency 
  goiter, anemia	 Vulnerability
Maldistribution of food	

LOOKING AHEAD

Hunger and malnutrition imply a need for food but not necessarily a 
demand for food unless that need is backed by purchasing power. Food 
demand is in�uenced by income, prices, population, and tastes and pref-
erences. In the next chapter, we will examine tools that can help measure 
or project the extent to which various demand factors affect food con-
sumption. We will explore how demand interacts with supply to deter-
mine prices. The tools discussed are the �rst of a set of theories and 


