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Health
Variations in Health

Most societies regard people 
as their most precious re-
source.  Few things matter 
more to people than their good health.  Good health     
affects the way people feel and ultimately the length of 
their lives.  Even in economic terms, a healthy population 
is important.  A population which is weakened with sick-
ness and disease will not work well and will cost the soci-
ety large sums of money in health care.

Like many features in the world, health is distributed un-
evenly.  Many different indicators are used to measure the 
quality of health, but perhaps the most basic is life expec-
tancy, which is defined as the average number of years 
that a person may expect to live at the time of their birth.  
There has been a long-term trend for average life expec-
tancies to increase in most parts of the world, and this has 
been very evident in the period from 1950 to the present 
day (figure 10.1).  Nonetheless, there are significant differ-
ences, as can be seen by looking at the present world pat-
tern of life expectancy (figure 10.2).

Despite the overall improve-
ments in health standards, 
even today Africans can ex-
pect to live an average of only 
52 years, compared with 
Asians 66 years and South 
Americans 69 years.  The av-

erage life expectancy in Sierra Leone (West Africa) is only 
43 years, while half of all Zambians die before reaching 
38.  The average life expectancy in Swaziland is 40,        
although twenty years earlier in 1990 it was 58 years, the 
difference being due to the impact of AIDS.  Indeed, fig-
ure 10.1 shows a general downward trend in life expec-
tancies in southern Africa, and this is largely the results  
of AIDS.  Further evidence of this pattern is provided in 
figure 10.3, which shows the twenty countries with the 
largest changes in average life expectancies since 1970.  
This figure shows an overall trend towards longer life ex-
pectancies (in green), the exceptions being several African 
countries (nine of the ten countries shown in red) where 
life expectancies have decreased markedly because of the 
impact of AIDS.

On the other hand, medical advances have improved the 
health of Europeans, who live to an average age of 73 
years, as well as Americans (78 years), Canadians (81 

The health of a population is the direct consequence of having enough food, a  
balanced diet and reduced susceptibility to disease.
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years) and Japanese, who have the world’s longest aver-
age life expectancy — 83 years. 

There are significant differences between the diseases 
which affect people in traditional societies compared with 
the diseases that affect people in industrialised nations.  
Some of the diseases and health conditions which are 
found in LEDCs, such as malnutrition, malaria, river 
blindness and cholera, are sometimes referred to as     
diseases of poverty.  On the other hand, health problems 
that become more common as a country industrialises 
and becomes wealthier, such as heart disease, obesity, 
strokes and cancers, are sometimes called diseases of  
affluence, or diseases of over-development. 

Q U E S T I O N  B L O C K  1 0 A
1.! Describe the pattern shown in figure 10.2.

2.! Describe and account for the contrast in life expectancies 
between developed and developing countries.

3.! Compare the patterns shown in figures 10.2 and 1.37 (in 
chapter 1), and suggest reasons for any similarities you can 
identify.

4.! Describe the overall trend shown in figure 10.1, noting and 
explaining any exceptions.

5.! Suggest reasons for each the 20 trends in life expectancy 
shown in figure 10.3.

Measuring Health

Life expectancy, as discussed in the previous section, is a 
somewhat crude measure of health standards as it fails to 
consider the negative impact that poor health can have on 
quality of life.  To overcome this shortcoming, in the early 
1990s Canadian statisticians developed a more finely-
tuned measure called the HALE (health-adjusted life 
expectancy).  Whereas the conventional measure of life 
expectancy considered all years of life as being equal, the 
HALE weighted years of life according to health status, 
with healthy years being regarded as more valuable than 
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>> Some Useful Definitions
Disability-adjusted-life years (DALY) — a health measure based on years of “healthy” life lost by being in poor 
health or a state of disability. 

Food miles — a measure of the distance that food travels from its source to the consumer.  This can be given either 
in units of actual distance or of energy consumed during transport.

HALE — Health-adjusted life expectancy, based on life expectancy at birth, but also including an adjustment for 
time spent in poor health (due to disease and/or injury).  It is the equivalent number of years in full health that a 
new-born baby can expect to live, based on current rates of ill-health and mortality.

Transnational corporation (TNC) — a firm that owns or controls productive operations in more than one country 
through foreign direct investment.

10.1  Life expectancy at birth, selected regions, 1950 - 2005.  Source: UNAIDS and the World Bank
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years spent in poor health (due to disease or injury).  In 
essence, the HALE is measured by calculating the number 
of years that a person can expect to live in full health, 
based on current rates of ill-health and mortality in that 
society.  The gap between HALE and life expectancy     
represents society’s burden of ill health.  

The statisticians who developed HALE applied it to Ca-
nadian society at the time to ascertain the burden of ill 
health.   The results of that initial study, which are shown 

in table 10.1, revealed that there is a greater gap between 
HALE and life expectancy for women than for men, and 
hence a greater burden of ill health.  This suggests that 
although they live longer lives than men, women are 
more likely to be affected by the types  of conditions that 
place a burden on the health care system than men. 

As shown in table 10.1, the burden of ill health varied  
according to age group.  At age 15, the difference between 
life expectancy and HALE in Canada was 14% for women 
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10.2  Life expectancy at birth, 2008.
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10.3  Changes in life expectancy, selected countries, 1950 - 2007.  Source: World Bank
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and 11% for men, indicating a higher burden of ill health 
for women.  One of the reasons for the gender difference 
is that on average, women live longer than men.  As 
chronic health problems are more prevalent in old age, it 
follows that women tend to spend a longer period of life 
with chronic health problems than men.  The Canadian 
research also showed that chronic health problems are 
less common among the wealthier members of society, 
who also tend to live longer than poorer people.

A more complex way of measuring the cost burden on a 
society imposed by poor health is the disability-adjusted 
life year (DALY).  DALY was developed by the World 
Health Organisation and the World Bank in the mid-1990s 
to provide a single figure that measures the impact on a 
society of premature death and disability.

A number of other indicators of health were discussed in 
detail in earlier chapters.  For example, infant mortality 
rates were discussed in chapters 1 and 2, while calorie 
intake, access to safe drinking water and access to health 
services were discussed in chapter 2.  All these measures 
are more useful in some areas than others, which is why it 
is helpful to consider a range of indicators when assessing 
the standards of health for a given population.

Disability-adjusted life years are calculated using the 
formula DALY = YLL + YLD, where YLL represents Years 
of Life Lost and YLD represents Years Lived with Disabil-
ity.  On this basis, one DALY represents one year of 
healthy life that is lost.

As a result of applying the DALY measure, the World 
Health Organisation announced that five of the ten main 
causes of disability in MEDCs were psychiatric condi-
tions, and that psychiatric and neurological conditions 
accounted for 28% of all the years that are lived with     
disabilities.

The use of DALYs has been criticised by some researchers 
because of the value judgements said to be implicit in the 

measure.  For example, because future years of life are 
discounted for disabilities, it has been calculated that 
3,300 DALYs would equal 100 infant deaths or 5,500    
people aged 50 living for one year with blindness. While 
such comparisons may be helpful for planners who are 
assessing priorities for health care, critics argue that the 
age-weighting and discounting are discriminatory, and 
may lead to a diversion of health care resources away 
from needy cases.

Q U E S T I O N  B L O C K  1 0 B
1.! Explain the difference between life expectancy and HAST.

2.! Explain what is meant by the term ‘burden of ill health’.

3.! Study the information in table 10.1.  Describe the main 
patterns evident and suggest reasons for these patterns.

4.! Discuss the arguments for and against the use of DALYs as 
a useful indicator of health.

Prevention Relative to Treatment

10.4  The ward of a typical hospital emphasising curative health care. 

Most nations in the world emphasise curative health care 
facilities.  In other words, governments spend money on 
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Table 10.1
Life Expectancy and HALE, Canada, 1990-92

BOTH SEXES Life
Expectancy HALE DifferenceDifference

At Age... years years years %

15 63.4 55.6 7.8 12

25 53.8 46.7 7.1 13

35 44.3 37.9 6.4 14

45 34.8 29.2 5.6 16

55 25.9 21.3 4.6 18

65 17.9 14.3 3.6 20

75 11.2 8.5 2.7 24

85 6.3 4.4 1.9 30

MEN Life
Expectancy HALE DifferenceDifference

At Age... years years years %

15 60.3 53.7 6.6 11

25 50.9 44.9 6.0 12

35 41.5 36.1 5.3 13

45 32.1 27.5 4.6 14

55 23.4 19.6 3.8 16

65 15.7 12.9 2.9 18

75 9.6 7.5 2.1 22

85 5.4 3.8 1.6 29

WOMEN Life
Expectancy HALE DifferenceDifference

At Age... years years years %

15 66.6 57.4 9.2 14

25 56.8 48.4 8.4 15

35 47.0 39.4 7.6 16

45 37.4 30.7 6.8 18

55 28.3 22.7 5.6 20

65 19.9 15.4 4.5 23

75 12.5 9.0 3.5 28

85 6.9 4.4 2.5 36

Source: Social and Economic Statistics Division, Statistics Canada.
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hospitals and medical facilities which are designed to cure 
illnesses rather than prevent them (figure 10.4).  Curative 
health care needs large numbers of hospitals, doctors, 
medicines and facilities.  The results can be impressive 
where enough resources are allocated, with heart trans-
plants, surgery and other techniques saving many lives.  
However, the sums of money involved are beyond the 
resources of many of the world’s countries if curative 
health care is to be adequate.

10.5  A lens grinding workshop using simple low-cost, low-tech 
equipment in Msalato, Tanzania. 

Primary health care is different to curative health care in 
that it combines prevention with cure.  Many nations are 
coming to realise that it is better to prevent diseases 
where possible than to wait for people to get sick.  Keep-
ing people well enables them to work productively, feel 
better and not be a drain on government spending by be-
ing in hospital.  Screening for diabetes, doing pap smears 
to detect cervical cancer in women, using sputum cytol-
ogy to detect tuberculosis and mass inoculations for dis-

eases such as polio and Hepatitis B are cheap and could 
save millions of lives in LEDCs.  It is estimated that     
providing all the primary health care needed in the world 
would cost an extra $50 billion per year for the next 20 
years.  This sounds like a large sum of money, but it is 
only a small percentage of what is spent on cigarettes 
around the world in a year, or 1/24 what is spent annually 
on arms and the military. 

In the 1960s, China introduced widespread primary 
health care.  Thousands of paramedics, called barefoot 
doctors, were trained in the basics of medicine and sent to 
work in rural areas to care for farmers and their families.  
Similar systems have since been established in many 
countries, including Iran, Sudan, Jamaica, Botswana, Tan-
zania and Sri Lanka.  Many LEDCs have realised that it is 
impossible, and inappropriate, to copy overseas health 
care systems without questioning their basic assumptions 
and financial demands.  It is usually better to develop a 
system of health care which is affordable and suited to the 
specific needs of the country concerned (figure 10.5).

Reflecting (or perhaps contributing to) the differences in 
the quality of health standards around the world is the 
distribution of health care.  There are vast differences be-
tween the ratio of doctors to people among the nations of 
the world.  The countries with the most people per doctor 
are Ethiopia (60,000 people per doctor), Burkina Faso 
(57,220), Guinea (46,420) and Niger (39,730).  The coun-
tries with the fewest people per doctor are Russia (180 
people per doctor), Italy (230), the Czech Republic (270) 
and Bulgaria (280).

The broad world pattern of medical care provision, as 
measured by the number of doctors per 1,000 people, is 
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10.6  World distribution of the quality of medical care, indicated by the number of doctors per 1,000 people.
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shown in figure 10.6.  World scale maps such as this are 
useful to provide a broad general overview, but they can 
also be a little misleading, because even within countries, 
there can be vast differences in the standards of health 
care.

In most countries, one of the greatest differences occurs 
between urban and rural areas.  Figure 10.7 shows a large 
hospital in the Chinese city of Harbin.  Like most urban 
hospitals in China, it is well equipped, clean and efficient.   
However, people living in rural areas in most countries 
lack access to the equivalent standards of health care (fig-
ures 10.8 and 10.9).

10.7  A large hospital devoted to treating patients with traditional 
Chinese medicines in Harbin, China. 

Enlightened medical planners and policy-makers are in-
creasingly emphasising prevention, as opposed to treat-
ment, of disease.  One example of a region where a focus 
on prevention is trans-
forming the lives of 
poor, isolated farmers 
is Majiang County in 
China’s Guizhou’s 
province (figure 10.10).

Because of its isolation 
and difficult physical 
environment, Guizhou 
is one of China’s poor-
est provinces.  Accord-
ing to a local saying, 
Guizhou is the prov-
ince of “The Three 
Noes” — there are no 
three days without 
rain, no three kilome-
tres without a moun-
tain, and no three coins 
in anyone’s pocket 
(figure 10.11).

 

10.9  A small medical clinic in the village of Chengzhong (Guizhou, 
China) that serves a poor rural farming community in the surround-
ing area. 
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10.10  Location of Majiang.

10.8  A very simple hospital and medical clinic, Lalibela, Ethiopia.
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10.11  Typical scenery in Majiang county, Guizhou province, China. 

Majiang is a rural county that has been designated by 
China’s government as a ‘poverty county’ of national  
significance.   It is situated near the centre of Guizhou 
province, about one and a half hour’s drive east from    
the provincial capital of Guiyang.  Situated beside the 
Qingshui (Clearwater) River, Majiang County has an   
area of 1,200 km2 and a mild, wet, sub-tropical climate.

10.12  Miao women in Majiang County. 

10.13  Typical farmland in Majiang County, China. 

The area is populated by many minority ethnic groups, 
with the Miao group being the most populous (figure 
10.12).  Most of the county’s 220,000 people live in small 
farming villages, although there are also nine designated 

townships in the county.  The main farming products are 
rice, corn, and vegetables (figure 10.13).  The town of   
Xiase in the east of Majiang county is famous for its dogs; 
its guard dogs are specially trained to maximise their ag-
gression, which is perhaps easy to understand given the 
fact that they also are part of the local diet.

10.14  A medical clinic in Chengzhong village, Majiang County. 

Majiang is an area with significant medical needs.  Of the 
county’s 129 villages, only six had clinics of an acceptable 
standard as at 2007.  The clinic shown in figure 10.14 was 
fairly typical of the rural clinics available at the time, with 
leaking roofs, bare earth floors, open cabinets used for 
storing medical supplies, cardboard lining on the walls   
to keep out the wind, and damp, unhygienic conditions.  
Many of the clinics were so small that there was no room 
even for a bed to handle intravenous drips, which are    
the most common way of treating many conditions in    
the Chinese rural health care system.  Consequently, the    
majority of rural doctors performed most of their work    
as house calls, carrying a heavy medical kit box long dis-
tances through the rice fields by foot (figure 10.15).  It was 
(and is) quite common for doctors’ house calls to require a 
walk of up to five kilometres, which can take about three 
hours in the difficult terrain of Majiang (figure 10.16).
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10.15  A doctor walks 
across a rice field to make 
a house call.  On this visit, 
the doctor walked about 
ten kilometres each way 
from his village clinic.
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10.16  A doctor makes an open-air house call near Gonghe village, 
Majiang County. 

Many of the doctors were poorly trained and were really 
paramedics rather than doctors, being equipped to handle 
only basic and routine medical issues.  As an example, 
when asked by the author if he knew how AIDS is spread, 
one doctor in Majiang blushed heavily, and in a hesitating 
and embarrassed manner said “it depends on where you 
are sitting”, noting that if you sit downwind of an AIDS-
infected person you are more likely to become infected.  
The need for training of medical workers in Majiang 
ranked with the poor conditions of the clinics as a signifi-
cant barrier to overcome if a preventative health care  
program was to be implemented. 

The rural doctors keep very long hours, working on a  
24/7 basis.  It is quite common that if patients come to  
the clinics at meal times, they join the doctor’s family for 
lunch or dinner, as most rural doctors live in their clinics, 
sleeping on the beds at night that are used for intrave-
nous drips during the day.  The most common problems 
dealt with are arthritis, high blood pressure, hepatitis B, 
tuberculosis and gynaecological issues.

The doctors’ monthly salaries vary, but typical figures are 
400 Renminbi Yuan per month (US$56), comprising 120 
RMB (US$16.90) per month from the government, the 
balance coming from profits made on medicines sold.    
All consultations for basic medical issues are free for the 
patients.  Even so, many people in the villages cannot  
afford treatment (because of the cost of the medicine), so 
most of the rural clinics operate on an IOU system.  Over 
the course of a year, the IOUs can amount to about 5000 
RMB (US$700), which is more than the doctor’s annual 
income.  

Another health-related issue facing medical policy-
makers in Majiang was that like many rural areas of 
China, Majiang was depopulating as young men left in 
search of work in the coastal cities of Guangzhou, Shenz-
hen and Xiamen.  All the village’s farming was (and still 
is) subsistence cultivation, and thus the only way for the 
county’s poorly educated population to make money was 

to send its young people to the coastal cities for work in 
construction and other labouring jobs. This has resulted 
in more and more women having to take on the farming 
work, but it also created fears that AIDS might spread 
when the men returned.  

In 2004, concern with the low standards of health care 
and the desire to develop better preventative health care 
led the officials from the Majiang County Health Bureau 
to form a partnership with the Amity Foundation, an    
independent Christian voluntary NGO  based in Nanjing, 
China.  

10.17  IB students provide voluntary labour to help build a new   
medical clinic in Chengzhong village, Majiang County. 

10.18  The same clinic shown in figure 10.17 after completion. 

This led to the launch of a program by the Amity      
Foundation’s Hong Kong bureau to raise the funds to 
build 100 new medical clinics in Majiang County.  The 
aim was to provide well-built and well-equipped clinics 
built in highly accessible locations with sturdy concrete 
block construction and equipped with running water, 
electricity, a street-fronted medicine dispensary, several 
consultation rooms and a welcoming waiting area (figure 
10.18).  Being a partnership, the government agreed to 
match the funds raised, and by early 2009, 44 clinics had 
been built, 21 funded by the Amity Foundation and 23 by 
the Chinese government — some using voluntary labour 
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to minimise costs and encourage deeper levels of under-
standing and commitment by outsiders (figure 10.17).

Significant geographical factors needed to be considered 
in locating the new clinics.  According to Majiang County 
health officials, the priorities in deciding when and   
where to build clinics are determined by factors such as 
(1) whether or not the existing clinic building is actually    
collapsing, (2) how far the village is from the county    
hospital, and (3) the density of the local population.

As part of the partnership between Majiang County and 
the Amity Foundation, Amity has begun a program to 
upgrade the skills of village health workers, providing 
training and ongoing professional development.  Having 
seen the early improvements in health care that this train-
ing has brought, the government has followed Amity’s 
lead and has become involved in supporting the training 
of village doctors.

10.19  Manure from pigs is combined with human excrement and 
stored in an underground tank to produce methane gas to power stoves 
and lights in Nabai village, Majiang County. 

Another aspect of preventative health care in rural areas  
is improving hygiene.  To this end, Amity began an inno-
vative project in Majiang to promote the use of environ-
mentally sustainable biogas energy.  Centred on a Han 
nationality village called Nabai, Amity installed a total of 
52  underground tanks in which a mixture of pig manure 
and human excrement is fermented to produce biogas, 
which is used to fuel small gas stoves and household 
lights (figures 10.19 and 10.20).  Although the tanks need 
cleaning out every two years or so, the sludge is a very 
useful fertiliser for the fields.  Local officials have noted 
how the biogas project seems to have resulted in a much 
cleaner and tidier town than many of the others in the 
county, and Nabai seems likely to become a model for 
other villages to emulate .

As a result of the improvement in Majiang’s standards of 
preventative health care since the partnership between the 
county government and the Amity Foundation was estab-
lished, Majiang now fulfils 95% of the government’s 
health vaccination targets, which helps to explain why the 
county has experienced no serious epidemics since the 
partnership began.  As a result of a vigorous public health 
education campaign, the percentage of pregnant woman 
delivering their babies in hospitals rose from just 2% in 
2002 to over 80% in 2007. 

10.21  Anti-AIDS posters are prominently displayed in this medical 
clinic in Xuetou village, Majiang County. 

Within China,  Guizhou appears in the middle of provin-
cial rankings of AIDS, but within Guizhou, Majiang has 
the lowest incidence of HIV/AIDS among all counties — 
no cases whatsoever.  To some extent, this can be ex-
plained by Majiang’s high proportion of ethnic minorities, 
who tend to have more conservative attitudes towards  
sex than other groups.  However, because of the fears of   
a possible epidemic when the county’s migrant workers 
return, a large-scale preventative anti-AIDS campaign is 
underway throughout the county, even in the smallest 
and remote rural clinics (figure 10.21).

Majiang is an example of how careful planning and ade-
quate funding of preventative health care can bring huge 
improvements in medical standards very quickly.  None-
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10.20  A resident 
of Nabai village 
turns on the  
biogas that will 
fuel her household 
stove and room 
lights.
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theless, many challenges remain in Majiang.  Because of 
the conservative attitudes of the county’s population, 
women refuse to be treated by male doctors for gynaeco-
logical problems, and even for routine pregnancy checks.  
This means that most young doctors entering the rural 
clinics tend to be female, although there are also some 
husband-and-wife medical teams (figure 10.22). 

10.22  This husband and wife team share the role of doctor in this small 
medical clinic in Dachong village, Majiang County. 

At the time of publication of this book, many old clinics 
remained waiting to be replaced.  Nonetheless, Majiang 
has emerged as a model county in terms of health care, 
and policy-makers visit Majiang from many other areas   
to learn from its example.  This bodes well for the future  
development of preventative health care in rural areas of 
China.

Q U E S T I O N  B L O C K  1 0 C
1.! Look at the Tanzanian lens grinding workshop in figure 

10.5.  Explain why the level of technology in this workshop 
is most appropriate for an LEDC such as Tanzania.

2.! Compare the types of countries that have low ratios of people 
to doctors with the countries that have high ratios of people 
to doctors, and relate this information to the pattern of life 
expectancy shown in figure 10.2.

3.! State the location of Majiang County, and describe its 
geography.

4.! List the ways in which Majiang County and the Amity 
Foundation have co-operated to promote preventative health 
care in Majiang County.

5.! Describe the geographical factors that influence the location 
of new medical clinics in Majiang.

6.! How successful do you think the promotion of preventative  
health care in Majiang has been?

Food
Global Availability of Food

Why do farmers produce food?  If your answer was ‘to 
eat’, you would only be half right.  Food is grown by   
subsistence farmers to eat, but in the case of commercial 
farmers, food is grown to sell, usually for the highest price 
that can be found.  Perhaps that is why we now have a 
situation in the world where we produce enough grain 
(mainly wheat and rice) to feed every man, woman and 
child in the world more than 3000 calories every day.  This 
is more than enough food to feed everyone adequately, 
indeed more than adequately, even without allowing for 
any other food production such as vegetables, fruit, fish 
and meat (figure 10.23).

10.23  A weight loss workshop does brisk business, surrounded by fast 
food outlets in New York, USA. 

10.24  This American farm near Boulder, Colorado, has abandoned food 
cultivation and is now growing cut flowers as a result of U.S. govern-
ment incentives to reduce the amount of land producing food crops. 

Indeed, the world has never before produced so much 
food per person than is happening now.  In Europe and 
North America there are huge surplus stocks of wheat, 
butter, wine and other foods that simply cannot be sold 
for a price that would cover the cost of production.  Farm-
ers would often prefer to dump food into the ground or 
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into the ocean than sell it for a price that is too low.  In   
the United States, the government tries to reduce farming 
production by paying farmers not to produce a certain 
crop and take their land out of farming production (figure 
10.24).  This is because the government believes that a 
surplus of food on world markets will lower prices to 
farmers and reduce their incomes to an unacceptable 
level.  In other words, the interests of the farmers in     
developed nations are being put before the interests of   
hungry people overseas.

The growth in world food production has not been consis-
tent in all parts of the world, however.  Table 10.2 shows 
the trends in world food production, both in terms of ab-
solute production levels and food per capita.  Although 
the quantity of food production has grown in most parts 
of the world, production per capita was declining regions, 

with the largest declines occurring in Sub-Saharan Africa, 
the industrialised MEDCs and the LEDCs of Oceania.  On 
the other hand, the largest increases in food production 
per capita have been occurring in East and South-east 
Asia and Latin America. 

In spite of the overall glut of food on world markets, there 
has never been so many people suffering from starvation 
or malnutrition than now.  To be malnourished, a person 
consumes fewer calories and less protein than they need 
to maintain health.  Chronic hunger is long-term, 
whereas periodic hunger is short-term, caused by factors 
such as drought, famine, war, conflict or political upheav-
als.  It has been estimated that about 850 million of the 
world’s people suffer from chronic malnutrition, 220 mil-
lion of them children.  Of this number, between 18 and 20 
million people die of starvation or starvation-related    
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Table 10.2
Average Annual Rate of Growth of Food Production and Per Capita Food Production, 1970 - 2005

All figures are percentages Total Food ProductionTotal Food ProductionTotal Food ProductionTotal Food Production Per Capita Food ProductionPer Capita Food ProductionPer Capita Food ProductionPer Capita Food Production

World / Region 1970 - 1980 1980 - 1990 1990 - 2000 2000 - 2005 1970 - 1980 1980 - 1990 1990 - 2000 2000 - 2005

WORLD 2.5 2.4 2.5 2.0 0.6 0.6 1.0 0.7

MEDCs 2.0 1.0 0.2 -0.3 1.2 0.3 -0.3 -0.6

   Industrialised countries 2.3 0.7 1.4 -0.8 1.4 0.0 0.7 -1.3

   Transition economies 1.5 1.8 -3.6 1.8 0.6 1.0 -3.5 2.0

LEDCs 3.0 3.6 4.0 3.2 0.7 1.5 2.3 1.6

   Latin America & Caribbean 3.6 2.5 3.4 3.7 1.1 0.4 1.7 2.2

   Middle East & North Africa 3.1 3.5 2.9 3.4 0.3 0.7 0.7 1.3

   Sub-Saharan Africa 1.1 2.9 3.1 1.9 -1.7 -0.1 0.4 -0.5

   East and South-east Asia 3.3 4.4 5.2 4.0 1.4 2.7 3.9 3.0

   South Asia 2.7 3.8 3.3 1.3 0.4 1.5 1.3 -0.4

   Oceania LEDCs 2.2 1.7 1.9 1.2 -0.1 -0.6 -0.5 -0.9

   North America LEDCs -2.3 1.2 -0.9 0.5 -3.5 0.3 -1.3 -0.2

Continental groupings

   Africa 1.4 3.0 3.1 2.4 -1.4 0.1 0.6 0.1

   Asia n.a. n.a. 4.3 3.1 n.a. n.a. 2.6 1.8

   Latin America 3.7 2.6 3.6 3.8 1.2 0.5 1.9 2.2

   Caribbean 1.3 1.1 -1.1 1.1 -0.4 -0.5 -2.1 0.2

   North America 2.8 0.6 2.2 -0.3 1.8 -0.4 1.1 -1.3

   Oceania 2.2 1.4 3.8 0.0 0.6 -0.2 2.3 -1.3

   Europe n.a. n.a. 1.4 -0.5 n.a. n.a. -1.7 -0.4

Source: Food and Agriculture Organisation Summary Food and Agriculture Statistics.  Note: n.a. = not available
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disease each year, a figure that translates to 50,000 people 
each day.

According to the World Health Organisation, one-third of 
the children in LEDCs are malnourished (figure 10.25).  
Over half the deaths of children under 5 years of age in 
LEDCs are related to malnutrition.  Because of malnutri-
tion among young mothers, many babies in LEDCs are 
born with very low birth weights, defined as below 2,500 
grams.  Children with low birth weights often have short-
ened life expectancies, greater risk of disease and some-
times retarded brain development.

Fortunately, the trend in world hunger is downwards, 
although like trends in food production per capita, the 
trend is not uniform in all parts of the world (table 10.3).  
Between 2000 and 2010, it is estimated that the rate of 
malnutrition in the world should fall by more than 10%, 
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10.25  The small boy in the right foreground of this photo has a swol-
len belly that is a symptom of malnutrition.  There is no evidence of 
malnutrition among the adults dancing at the sing-sing, or celebra-
tion, near Banz in the Highlands of Papua New Guinea; it is often the 
children who receive least food in some traditional societies.

Table 10.3
Extent of Malnutrition, 1969 - 2002

Percent of Population MalnourishedPercent of Population MalnourishedPercent of Population MalnourishedPercent of Population Malnourished Number of Malnourished People (millions)Number of Malnourished People (millions)Number of Malnourished People (millions)Number of Malnourished People (millions)

World / Region 1969 - 1971 1979 - 1981 1990 - 1992 2000 - 2002 1969 - 1971 1979 - 1981 1990 - 1992 2000 - 2002

WORLD n.a. n.a. n.a. 14 n.a. n.a. n.a. 852

MEDCs n.a. n.a. n.a. 3 n.a. n.a. n.a. 38

   Industrialised countries n.a. n.a. n.a. 1 n.a. n.a. n.a. 9

   Transition economies n.a. n.a. n.a. 7 n.a. n.a. n.a. 28

LEDCs 37 29 20 17 961 925 824 815

   Latin America & Caribbean 20 13 13 10 55 46 59 53

   Middle East & North Africa 23 9 8 10 42 20 25 39

   Sub-Saharan Africa 36 37 36 33 93 128 170 203

   East and South-east Asia 43 28 16 12 504 401 277 217

   South Asia 37 37 26 22 265 329 291 301

   Oceania LEDCs n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

   North America LEDCs n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Continental groupings

   Africa 32 29 28 26 114 137 178 212

   Asia 40 30 20 16 793 744 588 551

   Latin America 19 12 12 9 50 41 52 46

   Caribbean 26 20 27 21 5 5 8 7

   North America n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

   Oceania n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

   Europe n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Source: Food and Agriculture Organisation Summary Food and Agriculture Statistics.  Note: n.a. = not available
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although that will still leave 680 million people malnour-
ished.  Africa is the main region where malnutrition is 
expected to increase, although some increase in South 
Asia is also expected.

At the same time, millions of people in more affluent    
societies are dying with diseases that are caused by over-
consumption of food, or at least aggravated by over-
eating the wrong types of food.  Examples of such condi-
tions include heart disease, strokes and some types of 
cancer.  Over the past 50 years, United States aeroplane 
manufacturers have found that the average width of 
American bottoms has increased by almost 10 centimetres 
and that seats in aircraft must be widened accordingly.  
This is an enormous change in human evolutionary   
terms in a very short space of time, and it reflects the   
consequences of over-consumption of food combined 
with lack of exercise in that society.

Overall, the problem is certainly not that the world is 
producing insufficient food. Rather that there does seem 
to be some major problems with the distribution of the 
food that is produced.  One problem is that commercial 
farmers (perhaps reasonably) will usually sell their pro-
duce to the person (or company) that will pay the highest 
price.  Unfortunately, for many poor people in developing 
nations, they are usually the ones who cannot afford to 
pay the top prices (figure 10.26).  As a result, the quanti-
ties of food available to humans (as measured by calorie 
intake) varies considerably from one part of the world to 
another (table 10.4).

10.26  In the global food market, food tends to be sold to the highest 
bidder.  In such a situation, children like these who are living in a poor 
village in southern Ethiopia will almost always miss out. 

Wheat is an important staple food for much of the world’s 
population.  However, wheat is also in demand by beef 
farmers in developed nations who feed it to their cattle to 
produce high quality, lean meat.  A beef farmer in the 
United States will always be able to afford to pay a higher 
price for wheat than a hungry peasant in Mali, which 
means that the peasant in Mali will usually miss out.  The 
problem is made worse when we realise that the food  
energy a person would get from a tonne of wheat is 

Table 10.4
Food Availability Per Capita

All figures in
kilocalories per day

Per Capita Food AvailabilityPer Capita Food AvailabilityPer Capita Food AvailabilityPer Capita Food Availability

World / Region 1969-71 1979-81 1989-91 2000-02

WORLD 2,410 2,550 2,700 2,790

MEDCs 3,140 3,220 3,290 3,280

   Industrialised countries 3,050 3,130 3,290 3,450

   Transition economies 3,320 3,390 3,280 2,920

LEDCs 2,110 2,310 2,520 2,660

   Latin America & Caribbean 2,470 2,700 2,690 2,840

   Middle East & North Africa 2,380 2,830 3,010 2,970

   Sub-Saharan Africa 2,100 2,080 2,110 2,200

   East and South-east Asia 2,010 2,320 2,630 2,870

   South Asia 2,070 2,080 2,330 2,400

   Oceania LEDCs 2,220 2,390 2,460 2,520

   North America LEDCs 2,550 2,420 2,300 2,280

Continental groupings

   Africa 2,180 2,270 2,340 2,420

   Asia 2,090 2,290 2,550 2,690

   Latin America 2,480 2,710 2,710 2,860

   Caribbean 2,340 2,530 2,430 2,520

   North America 3,020 3,160 3,420 3,750

   Oceania 3,010 2,930 3,040 2,960

   Europe 3,210 3,320 3,390 3,290

reduced by 90% if it is eaten in the form of wheat-fattened 
beef rather than as bread.  Put another way, economic  
factors work to reduce the food energy available to people 
from wheat by 90% when the wheat is fed to cattle, and it 
is not even the people who most need the food energy 
that will be able to afford the lean beef.

Another problem concerns the role of agribusiness, or 
large corporations that are involved in farming.  With the 
backing of organisations such as the World Bank, large 
profit-driven corporations have persuaded many subsis-
tence farmers in LEDCs to abandon food production and 
switch to commercial production of non-food crops — a 
programme known as crop substitution.  The argument 
put to farmers is that they could sell their cotton or rubber 
or coffee on the world market, and use the money earned 
to buy the food they used to grow, having a handsome 
surplus of money left over for other purposes.  On the 
basis of such arguments, large numbers of farmers in 
LEDCs began producing cocoa, cotton, cut flowers, as-
paragus, strawberries, grapes and other crops for export 
(figure 10.27).  This also helped farmers in Europe and 
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Source: Food and Agriculture Organisation Summary Food and 
Agriculture Statistics.
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North America to sell some of their surplus production as 
new markets opened up in LEDCs.

Unfortunately, crop substitution has not worked well for 
many farmers in LEDCs.  Prices for the export crops have 
often failed to meet expectations, so farmers have not 
even been able to buy the amounts of food they had pre-
viously grown for themselves.  The farmers are trapped 
because of their contracts, obligations and commitments 
to the large corporations and the loans they have received 
from these corporations.  Crop substitution schemes were 
very popular in African nations such as Sudan and  
Ethiopia – countries that used to be self-sufficient in food 
production but now experience widespread malnutrition.

10.27  Crop substitution in Africa.  Farmers in the Tanzanian village of 
Matumbulu have abandoned their subsistence food crops to grow 
grapes for the manufacture of wine for export. 

Addressing the Imbalances

Ironically, food aid from MEDCs can make the situation 
even worse.  When farmers in LEDCs are trying to estab-
lish a commercial food growing industry in their country, 

there could be no greater blow than to have to compete 
with free or subsidised grain or other food from the 
United States or Europe.  Food aid is important on      
humanitarian grounds when there is a natural disaster, 
but it really hurts farmers in LEDCs when it continues   
for a long period of time (figure 10.28).

 How did this situation come about?  In the late 1960s  
and early 1970s, there were many predictions of famine 
and starvation in the world.  The opening words of one       
famous book at the time (1971), The Population Bomb, by 
Paul Ehrlich, stated boldly:

“The battle to feed all of humanity is over.  In the 1970s and 
1980s hundreds of millions of people will starve to death in 
spite of any crash programmes embarked upon now.  At this 
late date nothing can prevent a substantial increase in the 
world death rate...”

It was predicted that in the decades to come, the growth 
in world food production would fall behind the growth  
in world population.  It was thought that most of the 
world’s arable land was already being fully used, that 
crop yields in the developed nations were already high 
and had little potential for further increases, and that rises 
in yields in developing nations were unlikely because 
subsistence farmers could not afford the technology nec-
essary.

The predictions were half right.  World population did 
increase rapidly.  During the period 1950 to 2007, world 
population rose from 2.5 billion to 6.6 billion, an annual 
average increase of less than 2% per year over the whole 
period.  Entering the 1980s and 1990s, the rate of growth 
slowed somewhat.  Between 1980 and 1985, the average 
annual rate of growth of world population fell to 1.75%.  
It fell further to 1.70% between 1985 and 1990, to 1.68% 

between 1990 and 1995 and to 1.42% 
between 1995 and 2000.  During the 
period 2000 to 2007, the average annual 
rate of growth of world population was 
1.20%.

The widespread famines that Ehrlich 
and others forecast did not occur  The 
reason was that over the same period 
(1950 to 2007) world food production 
rose by an average of about 2.6% per 
year, a rate faster than world popula-
tion growth.  Indeed, in the ten-year 
period 1982 to 1992, world food pro-
duction rose by 23%.  Despite a slowing 
in the rate of increase in food produc-
tion (as shown earlier in table 10.2), by 
2007 the annual increase in food pro-
duction (2% per year) was still almost 
double the annual increase in world 
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10.28  US agribusiness — a cartoonist’s view.
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population (1.2% per year).   It is because food production 
has grown more rapidly than population that we find 
ourselves in the situation where there is (on average) 
more than enough food for every person in the world to 
be well nourished.

10.29  One way that the area of land under cultivation can be expanded 
is by terracing hillslopes, thus creating steps of flat land.  These ter-
races are near Xijiang in Guizhou province, China. 

10.30  The productivity of farmland can be increased when the micro-
climate is made more suitable for crop cultivation.  This extensive area 
of clear plastic 'glasshouses' is near Kunming, China. 

This trend has been made possible for two main reasons.  
First, the amount of land used for cultivation has        
increased slowly but steadily (figures 10.29 and 10.30).  
Between 1980 and 2002, the area of land used for growing 
crops increased by 33.5% (figure 10.31).  This increase was 
not uniformly distributed around the world, however.  In 
Africa the area under permanent cultivation increased by 
30.3%, and in Asia by 73.3%.  On the other hand, smaller 
increases in the area under crops were reported between 
1980 and 2002 in Europe (16.7%), in Latin America (13.7%) 
and in North America (11.8%).  Although the amount of 
land used world-wide for cultivation has increased, the 
amount of land per capita has decreased.  In 1964, there 
were 0.44 hectares per capita used for growing crops in 
the world.  By 1984 this figure had fallen to 0.25 hectares 
and by 2002 to 0.21 hectares.  If less land per person is 
producing more food per person, it follows that the    
productivity of the land has increased.  This is the second 
reason that the forecast widespread famines did not occur.

It is important to be able to explain why this increase in 
the productivity of the world’s farmlands occurred.  If we 
can find sustainable ways to make less land produce more 
food, then we may have found some important lessons  
for avoiding (or at least minimising) malnutrition in the      
future.  There are six main reasons that land productivity 
increased since 1970:

First, many farmers adopted new high yielding varieties 
of crops, especially rice and wheat, which were geneti-
cally engineered to shorten the growing cycle, enabling 
double cropping and even triple cropping of farmland.  
Many of these high yielding varieties (HYVs) were also 
more resistant to diseases that affected traditional species 
of crops.  Between 1955 and 2005, India more than quad-
rupled its food production and the main reason was said 
to be the adoption of HYVs.  However, the benefits 
brought by the HYVs were offset by some problems, and 

these are explored elsewhere in this 
chapter.

Second, irrigation systems became 
more widespread in many areas of  
the world (figure 10.32).  Between 
1980 and 2002, the percentage of the 
world’s croplands under irrigation 
increased from 15.7% to 19.7%,       
although in Asia the increase was  
considerably greater – from 31.3%     
to 37.9%.  Some nations saw quite    
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10.31  In northern Japan, a huge coastal lake 
known as Lake Hachiro-gata was reclaimed to 
increase the land available for growing rice.  
These vertical aerial photographs show the area 
before (a) and after (b) reclamation.  The     
reclaimed land has an area of about 22,000 
hectares (220 square kilometres), measuring 12 
kilometres from east-to-west and 27 kilometres 
north-to-south. 
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spectacular increases in irrigated croplands, with exam-
ples including Bangladesh (17% to 37%), Nepal (22% to 
35%) and North Korea (59% to 73%).

Third, there was a big increase in the use of chemical   
pesticides and fertilisers on farms.  Although there can 
be undesirable side-effects on the biophysical environ-
ment from the widespread use of chemicals, there is no 
doubt that they can increase farm productivity, at least in 
the short-term.  In 1964, an average of 29 kilograms of 
fertiliser were used on each hectare of the world’s crop-
lands.  By 1981 this figure had increased to 87 kilograms, 
rising further to 99 kilograms by 1991 and 101 kilograms 
by 2003.  In some countries, the amount of fertiliser being 
used by 2003 was vastly greater than the world average, 
with examples being Iceland (3433 kg/ha), Netherlands 
(592 kg/ha), South Korea (472 kg/ha), Egypt (361 kg/ha), 
China (309 kg/ha), United Kingdom (381 kg/ha) and 
New Zealand (212 kg/ha).

10.32  Irrigated farmlands in south-eastern Turkey, fed from the 
Atatürk Dam as part of the GAP scheme. 

10.33  Increased mechanisation has raised farming productivity around 
the world.  In this view, combine harvesters are being used to harvest 
wheat near Gyula, Hungary. 

The fourth factor was mechanical technology, which has 
become much more widespread on the world’s farms, 
enabling a small number of people to achieve tasks that 
used to require a huge work force.  Between 1980 and 

2002, there was a 16.6% increase in the number of tractors 
used on the world’s farms and an 11.5% increase in the 
number of harvesters (figure 10.33).  Some countries have 
seen spectacular increases in mechanisation.  The percent-
age increase in the number of tractors between 1980 and 
2002 in South Korea was 903%, in Indonesia 353%, in 
Burkina Faso 150% and in India 136%.

Fifth, the changing nature of the agricultural work force 
has also affected productivity.  The number of people   
engaged in agriculture around the world is declining.  
This decline is found in every part of the world, and is 
expected to continue into the future as figure 10.34  
shows.  The decline in agricultural labour force was   
made possible by farm amalgamations, where neighbours 
or corporations have bought farms and enlarged them to 
make the use of machinery easier.  This has enabled an 
increase in the productivity of farmers so that each farmer 
is now capable of producing more food than was the case 
previously.

Finally, food shortages have been alleviated by the growth 
of free trade and fair trade.  Fair trade refers to the organ-
ised social movement that promotes a market-based     
approach to empowering farmers in LEDCs to sustain 
their viability as farmers.  The key to ‘fair trade’ is paying 
farmers in LEDCs a fair price for their produce, rather 
than exploiting them as some would claim may be done 
by transnational corporations or corrupt government   
officials.  Advocates of the ‘fair trade’ movement also  
emphasise the importance of requiring farmers in LEDCs 
to meet environmental and social standards in their farm-
ing practices.  ‘Fair trade’ explicitly aims to help poor and 
marginalised farmers in LEDCs, and for this reason the 
products of ‘fair trade’ are often distributed by interna-
tional development aid and religious organisations such 
as Oxfam, World Vision and Caritas International.

Q U E S T I O N  B L O C K  1 0 D
1.! Why do farmers in some MEDCs dump food rather than sell 

it when there are so many hungry people in the world?

2.! ‘The problem with food today is not that we can’t grow 
enough.  The problem is that we grow too much but we  
can’t seem to distribute properly’.  Critically evaluate this 
statement.

3.! Explain the term ‘crop substitution’, and say why it is 
significant in explaining food shortages in some countries.

4.! Using table 10.2, describe and explain the trends in world 
food production in different parts of the world.

5.! Describe the patterns and trends shown in table 10.3.

6.! Show the information in table 10.4 as lines on a graph.

7.! Describe and give reasons to explain the pattern of global 
food availability shown in table 10.4.
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8.! How can food aid actually make hunger worse?  Who 
benefits most from food aid?

9.! Why has food production risen more than expected in recent 
decades?

10.!In 2007, the world population was about 6.612 billion 
people.  Using this information, and the information 
contained in this section on the area per capita used for 
growing crops in the world, calculate the approximate     
area in the world used for crop production in 2007.

11.!What is meant by the term ‘productivity’?

12.!Explain why land productivity has increased in recent 
decades.

13.!Using the information in figure 10.34 (and an atlas if you 
need one), attempt a classification of the countries shown 
according to their agricultural labour force as a percentage 
of total labour force.  It is suggested you use three categories; 
high, medium and low.  Make a list of five countries in each 
category.
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10.34  Proportion of population employed in agriculture, 1950 to 2010.
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14.!Look at the information in figure 10.34.  Select one country 
that appears to have experienced a large change in the 
agricultural work force engaged in agriculture as a 
percentage of total population between 1950 and 2000.  
Then select one country that appears to have experienced a 
very small change in the agricultural work force engaged in 
agriculture as a percentage of total population in the same 
period.  Try to give reasons for the differences in the trends 
in these two countries.

Areas of Food Sufficiency and Deficiency

Figure 10.35 shows the global pattern of farming activi-
ties.  Even though this map is a simplification of reality, 
the pattern shown is quite complicated.  The pattern 
shown in figure 10.35 is the result of a complex set of  
biophysical, economic and socio-political factors.  Many 
of these factors are shown in figure 10.36, which shows 
something of the decision making process which farmers 
(consciously or unconsciously) go through in deciding 
what to produce and what methods to use.

One of the most important factors affecting the pattern of 
farming is climate.  All plants need sunlight, water and 
warmth to survive.  Heat is necessary for plant seeds to 

germinate, and although the figure varies a little, a mini-
mum temperature of about 6°C is necessary for plant 
growth.  That is why few crops are found in areas close to 
the poles or in alpine areas; temperature falls by about 
1°C for every 200 metres rise in altitude.  Different crops 
need varying amounts of warmth to survive.  Thus, wheat 
cannot be grown beyond the latitudes 60°N and S of the 
equator, whereas the limits of maize and cotton are 50°N 
and S and 35°N and S respectively.  In general, farmers in 
economically less developed countries are more depend-
ent on the climate than farmers in more advanced econo-
mies, who have greater capacity to change the climate 
(figure 10.37).  Having said this, it is important to remem-
ber that farmers in traditional societies have made huge 
changes to their environment using irrigation, sometimes 
for thousands of years.

Similarly, plants require water to survive.  Water can often 
be an important factor in deciding what crop will be 
grown, or even if it is possible to farm an area at all (figure 
10.38).  If the rainfall is inadequate, then either a different 
crop must be grown or water must be provided artificially 
by irrigation.  This becomes especially important as plants 
need water in different amounts at different times of their 
growth cycles.  Unless extra water is provided by irriga-
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tion, cotton must be grown where annual rainfall is at 
least 550 mm and not more than 1,150 mm.  On the other 

hand, a crop like rubber needs at least 1700 mm of rain 
each year.

The lithosphere can impose additional biophysical limits.  
Areas with hard, igneous rocks such as granite are usually 
poor for farming because these rocks produce coarse soils 
with few nutrients that are easily eroded.  In fact, soils 
that are too acidic, too alkaline (as in swamps) or too salty 
(as in coastal areas) result in reduced crop yields.          
Furthermore, in mountainous and cool areas, soil forma-
tion takes place more slowly than in warmer areas, and  
so soils tend to be quite thin, again reducing crop yields.  
That is why areas with poor soils and marginal climates 
often concentrate on livestock raising rather than crop 
growing (figure 10.39).  On the other hand, the best soils 
for cropping are often the alluvial soils found near rivers, 
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10.36  Influences on decisions made by farmers.

10.37  Greenhouses made with clear plastic, Cengong, China.

10.38  An oasis in the Asif Imini Valley of Morocco.  Water seeps from 
the bottom of the slope to the dry river bed, providing just enough 
water for crops to survive.

10.39  These cattle near Taungdwingyi in the dry central area of 
Myanmar are causing erosion of the soil, and possible contributing 
to desertification. 
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and volcanic soils that are found, not surprisingly, near 
active volcanoes.  Alluvial and volcanic soils are normally 
only slightly acidic, with a friable texture and with a rich 
supply of minerals that make them very fertile.

Important though biophysical factors are in influencing 
the pattern of agriculture, cultural factors are also very 
important.  Tradition can be particularly important; if 
farmers in an area have been producing a particular crop 
for generations, farmers will be most comfortable if they 
continue to grow that familiar crop, about which they will 
know a great deal (figure 10.40).  Cultural traditions can 
also be important.  For example, the pig is highly valued 
animal in places like New Guinea and China, and so pigs 
play a central role in farming activities.  However, in Mus-
lim societies such as most parts of Indonesia and Malay-
sia, the pig is regarded as an unclean animal and would 
almost never be found.  As time goes on, education can 
reduce the influence of these and other traditional beliefs.

10.40  Cultural influences on agriculture can be expressed in many 
ways.  The Intha people live on Inle Lake (Myanmar), and have 
adapted so well to the water that they grow their crops on floating  
islands which they construct on the surface of the lake. 

The level of economic development of a particular society 
is another important influence on the type of agriculture 
practised.  Countries that are largely pre-industrial tend  
to have large proportions of their populations involved in 
farming.  For example, the proportion of the work force 
employed in agriculture in Malawi is 91%.  The equiva-
lent figures for other less industrialised countries include 
Nepal (92%), Papua New Guinea (84%), Tanzania (81%) 
and Thailand (80%).  On the other hand, the figures for 
more industrialised countries include the United King-
dom (3%), the United States (4%), Australia (8%), Canada 
(8%) and Germany (9%).

10.42  Using a wooden plough pulled by a bull — an example of tradi-
tional farming techniques near Sodo, Ethiopia. 

10.43  Combine harvesters are being used to cut wheat near Gyula, 
Hungary. 

The reason for this difference can be explained by looking 
at the types of farming practised.  A majority of farmers in 
pre-industrial countries are subsistence farmers, which 
means that the main intention in producing food is to feed 
the farmer and his or her immediate family (figure 10.41).  
This does not mean that nothing at all will be sold, only 
that the farmer’s intention is to consume most of the crop 
produced.  In strong contrast to this, most farmers in   
industrialised countries are commercial farmers, who     
produce food with the primary intention of selling most 
of it for profit.  There is little reason for subsistence     
farmers to produce a large surplus.  Once the family is fed 
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10.41  The woman 
who grew these beans 
is preparing them for 
consumption by her 
household in Konso, 
Ethiopia.
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and a small surplus has been kept as insurance against 
disasters and for trading, there is little sense in working 
hard to produce more while only a few linkages with a 
commercial market exist.  On the other hand, commercial 
farmers can use some of their profits to invest in tech-
nologies which will increase productivity, enabling one 
farmer to produce enough food to feed tens or perhaps 
hundreds of families (figures 10.42 and 10.43).

10.44  Shifting cultivators near Samyaek in northern Thailand. 

It follows, then, that economic influences, such as the cost 
of wages, equipment, transport, and the prices received, 
will have a much stronger impact on commercial farmers 
than on subsistence farmers.  Similarly, political influ-
ences such as government policies, trading treaties, sub-
sidies and taxes will affect commercial farmers much 
more strongly than subsistence producers.  Commercial 
farmers can use money to overcome the constraints of the 
biophysical environment much more easily than subsis-
tence farmers.  A commercial farmer may be able to afford 

pesticides, fertilisers, machinery, irrigation systems and 
even climate modifying structures that would be an im-
possible dream for a subsistence farmer.  Subsistence 
farmers must largely live within the confines of their bio-
physical environment, whereas many commercial farmers 
have the means to change their biophysical environment. 
In figure 10.44, shifting cultivators in northern Thailand 
have burnt grass to create a clearing, or ‘swidden’, to 
grow crops.  The ash made by the burning is being dug 
into the soil.  This will be the only fertiliser added to the 
poor soils used for cultivation.  Providing a strong con-
trast in environmental manipulation, the air conditioned 
glasshouse in figure 10.45 has been built to create an arti-
ficial environment to grow vegetables in the United 
States.  The farmer controls every aspect of the growing 
environment, including the water, humidity, light and  
soil fertility.

Q U E S T I O N  B L O C K  1 0 E
1.! Describe the main features of the distribution of world 

agriculture shown in figure 10.35.

2.! Account for (i.e. explain) the main features of the 
distribution of world agriculture shown in figure 10.35.

The Changing Nature of Food Production

Just as there are differences in the state of world food 
supply in different parts of the world, there are also     
differences in the trends and changes occurring in food 
production in different countries, and even within     
countries.

Increasing commercialisation:  An increasing proportion 
of the food grown by farmers is being sold and traded in 
markets, and this is perhaps the most marked trend today 
in global food production.  Sometimes, food is simply 
sold in markets in nearby towns (figure 10.46) although in 
other cases the food finds its way to large companies and 
international trade.  One of the problems faced by farmers 
who sell food commercially is that the price is declining 
on a long-term basis. 
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10.45  An air-
conditioned 
glasshouse near 
Boulder,      
Colorado, USA. 

10.46  Food is sold to the public by the farmers who grew the food in 
this market in Key Afar, Ethiopia. 

Food and health

P L A N E T  G E O G R A P H Y



Increasing commercialisation means that there is an     
increasing flow of money into farmers’ households for  
the first time.  This is resulting in improvements in the     
standards of living of farmers such as larger houses and 
even some consumer goods.  One of the most extreme 
examples of rapid commercialisation of food production 
has occurred in China.  In China, increasing commerciali-
sation is being strongly encouraged by the government 
under a scheme known as the ‘responsibility system’.  
Under the responsibility system, farmers take out a      
contract with their township government to supply an 
agreed quantity of a crop such as rice or vegetables to    
the township government in exchange for the right to        
cultivate a particular parcel of land.  Once this agreed 
quantity is supplied, any excess produce from the land 
belongs to the farm household to use as it wishes.  
Households usually give the worst quality produce to the 
government, keeping the best produce for the next year’s 
seed stock and to sell the remainder in the market for a 
premium price.  The responsibility system was introduced 
into China over the period 1978 to 1984, and it has        
resulted in huge increases in both agricultural production 
and farmers’ standards of living.

Increasing specialisation:  As farmers become more    
involved with commercial production, they are able to 
earn money which can be used to buy types of food which 
they previously had to grow themselves.  Once a farming 
family does not have to grow all the food it will eat, it can 
afford to specialise in growing the crop that will bring the 
greatest economic profit.  With the extra income earned, 
they can afford to purchase a variety of other foods rather 
than having to grow these crops themselves.

10.47  Farmers in central Myanmar use bullock carts to bring har-
vested rice to the market, in this case a government buying station.  
The store of purchased rice can be seen in the background. 

Increasing spatial integration:  With the increasing trend 
towards commercialisation, two-way links between farm-
ers and markets must develop.  First, transport links must 
develop for farmers to transport their produce to town 
markets (figures 10.47 and 10.48).  Second, other suppor-
tive service industries such as marketing, banking and 

insurance develop.  The links that arise are two-way in 
that farmers sell their produce in the market towns, but 
then use their new earnings to purchase items from other 
businesses in the town.  In this way, the economies of the 
towns and the countryside become much more integrated 
and interdependent.  Spatial integration extends beyond 
the nearest market town, of course.  The prices received 
by farmers will be influenced by forces operating on a 
global scale – prices that reflect the demand for food in 
other countries and the availability of food from compet-
ing producers.  As a result of all this, the factors that can 
affect a farmer become much more complex with spatial 
integration.

10.48  As rice farming becomes more commercialised, more efficient 
transport links become necessary, such as motor lorry transport, seen 
here in central Myanmar. 

Spatial integration affects social and cultural aspects of 
farmers’ lives also.  As farmers begin to earn extra cash 
income, one of their frequent purchases is often a televi-
sion set.  The purchase of a radio or television transforms 
farmers’ views of the world.  Traditionally, farmers in iso-
lated areas relied upon word of mouth – conversations 
with other people at the markets – to learn about events 
outside the local area.  With a television in the house, 
farmers and their families are in instant contact with the 
rest of the world through satellite news broadcasts — as 
well as dramas and comedies from Hollywood!

After the Communist Party came to power in China in 
1949, one of their earliest policies was to bring electricity 
to the countryside, even to peasants in the most remote 
areas (figure 10.49).  This policy was considered important 
so that government propaganda could be instantly dis-
tributed to farmers (who made up 85% of the population) 
via the radio.  Rural electrification throughout Asia and 
other developing parts of the world now puts even poor 
farmers in contact with global information, changing their 
world outlooks irreversibly.

Of course, new ideas can still spread without the aid of 
electricity.  When a new idea or technique is introduced, 
nearby farmers will often wait and see how it works over 
time before rushing in and changing their familiar tech-
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niques.  Subsistence farmers tend to be very conservative, 
preferring to continue with the proven techniques used  
by their parents and their parents before them.  This is      
understandable as such farmers do not produce a large 
surplus and so they have little spare production with 
which to experiment.  However, once farmers start    
commercialising their production, they are more likely to 
innovate and change in search of extra production and 
extra profits.  Thus, change becomes more rapid in an area 
of commercial food production.

10.49  The wires crossing this field, which is being cultivated by a 
woman of Miao nationality in China, provide evidence of rural electri-
fication.  Electrification allows even very isolated farmers to become 
integrated with the global information and communication network. 

The way in which new ideas spread is known as diffu-
sion.  A new idea that originates at a certain point will 
spread out from that point.  If there is little or no commu-
nication by radio or television, the new idea will spread 
by word of mouth, either from one neighbour to the next 
or between family and friends at the markets in town.  In 
general, ideas will spread fastest along lines of communi-
cation, while physical barriers such as rivers or mountains 
will slow the spread of ideas.  As distance increases from 
the centre of the new idea, fewer and fewer farmers will 
have adopted the innovation.

10.50  Small hand held tractors like this one in Bali (Indonesia) are 
used in several nations to perform the same tasks as water buffaloes 
used to do much more slowly. 

Increasing mechanisation:  There is a very strong trend 
for farmers to replace people with machines as they be-
come more involved with commercial production.  The 
type of machinery used varies from place to place and     
is influenced by the profitability of the farmer.  In many 
parts of Asia, small hand held tractors are replacing water 
buffaloes (figure 10.50).  The tractors enable the farmer    
to perform tasks such as ploughing and puddling much 
more quickly than when they were done using water   
buffalo.  Tractors are also less temperamental than water 
buffalo, although they cost much more to buy and to    
operate.  In some areas, these hand-held tractors are 
owned by a few operators who use them to do the work 
for local farmers under contract for payment.

In China, a unique type of tractor is found throughout   
the country in rural areas (figure 10.51).  These walking     
tractors have become a symbol of rural mechanisation     
in China.  Originally introduced by Russian agricultural  
engineers in the 1950s as a small, hand-held plough, the 
Chinese adapted the design into a tractor, and then began 
producing them in small factories throughout the country.  
Today, millions of these slow-revving tractors are used     
to haul produce, transport farm equipment and even       
provide local bus services in isolated areas.

10.51  A Chinese 'walking tractor' on a farm in Yunnan province, 
China. 

In MEDCs, farming is heavily mechanised.  In Japan, 
small machines have been developed to perform most of 
the unpleasant menial tasks of rice cultivation such as 
ploughing, planting, harvesting and winnowing.  These 
machines enable many Japanese rice farmers to have 
regular paid employment through the week and carry  
out their rice farming only on weekends.  On the other 
hand, the machines require that standard, uniform prac-
tices are adopted.  For example, the mechanised rice 
planter shown in figure 10.52 can only operate if the rice 
seedlings have been planted in standard sized boxes that 
are fed automatically through the planter as it crosses the 
padi field (a padi is the field where rice is grown).  The         
machine can plant five rows of rice at the time with even 
20 centimetre spacing.
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10.52  A mechanised rice planter (top) and a tractor used for ploughing 
(bottom), both in Hachiro-gata, Japan. 

On the other hand, the farms of most subsistence rice 
farmers in LEDCs remain largely non-mechanised, relying 
on human power and that of animals such as the water 
buffalo (figure 10.53).  This is probably a very efficient  
use of the resources available to most rice cultivators, 
however.  In most Asian nations, it is land that is a scarce 
commodity rather than labour, or as the author John King 
Fairbank (1992, 16) expresses it, “good muscles are more 
plentiful than good earth”.  It is very doubtful that replac-
ing large numbers of people who can farm the land inten-
sively with machinery on a large scale would increase   
the very high yields already being obtained.  Using more  
machines would, however, create large-scale unemploy-
ment and social problems as (perhaps) millions of        
displaced farmers migrated to the cities in search of jobs 
for which they had no skills.

10.53  A farmer near Selakarang on the Indonesian island of Bali     
uses cattle to plough and pound the mud in a padi field into a thick,      
structureless mud.  

It is likely that the increasing use of machinery is actually 
making food cultivation less and less efficient.  We can 
measure efficiency by comparing the input of energy used 
to produce a crop with the output of energy contained in 
the food.  This efficiency can be measured as a ratio of 
energy inputs to energy outputs.  On this basis, intensive 
rice production is among the world’s most efficient 

sources of food energy with a ratio of about 1:3, although 
this falls to about 1:1.5 for extensive commercial rice   
production.  In other words, we obtain three times more 
food energy from growing rice in the traditional way than 
we put into producing it.  This compares with ratios of  
1:2 for cattle grazing, 1:1 for dairying, 2:1 for intensive     
poultry raising, and 10:1 for feedlot beef and deep-sea 
fishing.  As farming becomes more mechanised, the      
energy inputs can become so great that we are spending 
more energy than we are obtaining from the food pro-
duced — in the case of feedlot beef 10 times more energy!

The issue of energy efficiency is discussed in more detail 
in chapter 15 in the section headed ‘the impact of agro-
industrialisation on the physical environment’.

Increasing purchased inputs:  As soon as a farmer pur-
chases machinery, an ongoing commitment to purchase 
other inputs is made.  Machinery requires inputs of petro-
chemicals, and these can prove to be expensive  for a 
farmer.  Machinery is also expensive to repair when it 
breaks down, and repairs must usually be paid for in 
cash.  As a farmer becomes more oriented towards    
commercial production, greater priority is placed on 
maximising yields, and so pesticides and chemical fertil-
isers are more likely to be used.  Once again, these must 
be paid for in cash.  Even at a more simple level, many 
farmers want to replace simple wooden tools they can 
make themselves with tools made of steel because they 
are harder and will last longer (figure 10.54).  Such tools 
must be fabricated, either in a factory or by a craftsman in 
a nearby market town.  Either way, such tools are usually 
a purchased input that must be paid for in cash, forcing 
the farmer to engage in more and more commercial     
farming activity.

Increasing farm sizes:  As farms become more commer-
cialised and more machinery is used in an attempt to 
boost production, farmers feel the pressure to increase  
the area of their farm.  More area means more production 
and, hopefully, more profits.  Larger farm areas also make 
it easier to justify the use of machinery, and if a larger area 
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10.54  Steel tools such as these forked hoes in Bali are the simplest 
level of purchased inputs used by rice cultivators.
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also means the fields can be more rectangular, then it       
becomes easier to use machinery on a large scale.

The trend towards increasing farm sizes has occurred in 
some nations to a greater extent than in others.  Following 
World War II, American forces occupying Japan forced 
land reform on the rural countryside, amalgamating 
farms and creating larger land units.  Even following the 
Japanese land reform, however, average farm size had 
only increased up to about one hectare.

A more effective land reform programme was imposed by 
the Chinese Communist Party after it came to power in 
1949.  Before the revolution in 1949, most of China’s farm-
lands were owned by rich peasants or landlords who col-
lected extremely high rents from the farmers who worked 
the land.  There were instances in the late 1940s of rents  
as high as 120% of the annual crop being collected by 
landlords from their farmers.  Between 1949 and 1952, 
land was confiscated from the landlords and redistributed 
to the peasants who had been farming the land.  In 1958, 
as part of a political campaign known as the Great Leap 
Forward, China’s farmland was collectivised (brought 
into public owner-ship) and amalgamated into large 
communes.  The area of communes varied somewhat, but 
in general they were between 40 and 120 square kilome-
tres each.  Each commune was divided into a number of 
production brigades, each of which roughly equated to a 
village.  Each brigade was divided in turn into a number 
of production teams, each of which roughly corresponded 
to a neighbourhood.  Finally, each production team was 
divided into households (extended families).

The formation of communes made enlarging and squar-
ing off fields much easier (figures 10.55 and 10.56).  How-
ever, the commune system was abandoned in the early 
1980s when the responsibility system was introduced.  
Nonetheless, many of the effects of the communes such  
as the large rectangular fields that were introduced under 
the system continue today.

Increasing control over the biophysical environment:  
Environmental manipulation occurs to some extent on 
any farm.  When wet-rice is grown, a completely new 
wetland ecosystem is generated which relies on water 
management to maintain rice as the ecologically domi-
nant species.  However, commercialisation of rice produc-
tion gives farmers the power to control or manipulate 
their biophysical environment to an even greater extent.  
Farmers with cash incomes may be able to afford to buy 
mechanical pumps to boost the irrigation capacity of   
their farms.  Many farmers can use purchased inputs  
such as chemical fertilisers to boost yields and pesticides 
to control insect pests.

Farmers with increased power to control the biophysical 
environment must use this ability wisely or else unfore-
seen damage can occur.  In 1954, the Chinese government 
launched a campaign around Beijing in northern China   
in 1954 to eradicate birds.  It was thought that birds were 
eating much of the grain from the wheat and rice fields, 
and spreading encephalitis, a very dangerous disease that 
causes swelling of the brain which can lead to death.  The 
government decided to ‘mobilise the masses’, which 
meant involving the entire population in the campaign.  
Every person in every neighbourhood was placed on a  
24-hour roster to stand outside and beat pots and pans 
together for a few days.  The idea was that the birds 
would be so frightened that they would not come down 
to rest and they would die from heart failure while con-
tinuously flying.  The campaign worked as planned, and 
after three days there were no birds left in Beijing.

Unfortunately, the absence of the birds meant that the  
biological control on insects and spiders was removed 
from the ecosystem.  As a result, insect and spider     
numbers increased to plague proportions, and massive 
doses of chemical pesticides were needed.  Indeed, a new 
pesticide factory had to be hurriedly built near Beijing 
simply to supply the chemicals needed to control the   
insect plague that resulted from eradication of the birds.
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10.55  The rice fields near Yangshuo (China) show the small fields of 
irregular shapes that were common before land reform. 

10.56  These large, square fields are typical of the post land reform 
layout of farms in China.  This area is near Kunming.
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Changing social structures:  All the changes listed above 
have changed the lives of farmers enormously.  Tradi-
tional social structures have been broken down and there 
have been upheavals in many societies as some people 
benefit but others lose as a result of the changes.

10.57  Evidence of social change near Kunming, China: the house on 
the top of the hill was occupied by a landlord before the Communists 
came to power in 1949.  Following land reform and collectivisation,  
the land was redistributed to the peasants who lived in the mud brick 
houses next to the rice fields.  Today, the house on the top of the hill is 
vacant — a silent monument to an old social order. 

In China, farmers have experienced many social changes 
that have been enforced by government policy.  The estab-
lishment of the communes in 1958 and their abolition in 
the early 1980s caused huge changes for farmers as they 
tried to adjust to reverses in economic policies and gov-
ernment priorities which even affected how families were 
structured and organised (figure 10.57).  The model of 
Chinese communes was adopted in other nations also, 
including Tanzania and Cambodia, and in each case it 
resulted in a savage decline in rice production as farmers 
lost the incentive to work hard.

Increasing commercialisation is the main cause of      
changing social structures.  Most traditional rice growing 
communities organise their society and festivals around 
the annual cycle of rice growing.  Farmers who are grow-
ing rice for profit rather than for lifestyle are less inclined 
to spend resources such as time, money and rice to     
celebrate traditional religious beliefs.  Traditional subsis-
tence farmers see rice as a gift from the gods and the very 
sustenance of life.  Commercialisation breaks down this 
traditional culture bit by bit.  Eventually, farmers embrace 
the same attitude as many farmers in industrialised      
nations who see producing food simply as a means to 
make money, devoid of any religious significance.  They 
come to see a successful rice crop as being the result of 
spending money on fertilisers, pesticides, machinery or 
irrigation — manipulating and controlling the ecosystem 
rather than working within its confines.

 B L O C K  1 0 F
1.! Suggest reasons why the trend towards commercialisation  

of food production is so strong in the world today.

2.! What is the Responsibility System in China?  How 
successful has it been?

3.! What are the advantages and disadvantages of small tractors 
compared with water buffaloes for rice farmers when they 
are ploughing a padi field?

4.! What are the social costs of replacing people and animals 
with machines?

5.! When farmers exercise greater control over their biophysical 
environment, is this a good or a bad thing?

The Green Revolution

In the 1960s, 1970s and 1980s, many predictions of wide-
spread hunger and starvation were made.  These predic-
tions did not come true, largely due to the increase in 
yields during the 1970s and 1980s.  Some people have  
described the increase in yields as nothing short of a 
miracle.  The terms ‘Green Revolution’ and ‘seed-
fertiliser revolution’ have been used to label the package 
of measures introduced by farmers in the 1960s and     
afterwards to boost production.  The measures included 
introducing new ‘miracle’ high yielding varieties (HYVs) 
of rice and wheat, expanding irrigation, and using larger 
amounts of fertiliser.  The Green Revolution was so      
successful in boosting production that nations like India, 
Indonesia, Malaysia and the Philippines, which were rice 
importers, became rice exporters.

The key to the Green Revolution for rice cultivators has 
been the development of hybrid (or cross-pollinated) high 
yielding varieties of rice.  Much of the work to develop 
new strains of rice was done at the International Rice   
Research Institute (IRRI) in the Philippines, which was 
established in 1960.  The IRRI was established specifically 
to modernise Asian rice production by helping farmers to 
introduce Western (or temperate climate) technology.  At 
first, only types of japonica rice were developed into 
HYVs, but later varieties of indica rice were also devel-
oped.  The first of the ‘miracle’ HYVs was known as IR8 
and it was released to farmers in 1962.  In some places, the 
first crop of IR8 produced a yield 600% greater than the 
traditional varieties of rice grown the year before.  IR8 
was a low growing, short stemmed variety of rice, mean-
ing that its growing season was shorter than traditional 
rice plants and it was less prone to damage by strong 
winds and heavy rains.

However, in the early 1970s, large areas of IR8 were      
destroyed by tungro virus which was spread by green  
leaf hoppers.  This showed both the danger to farmers of    
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depending on one type of rice only, and the vulnerability 
of the new HYVs to disease.  To overcome these problems, 
other varieties of HYV rice were developed in the years  
to come by the IRRI and other agencies.  Among the new 
varieties are the following:

•" IR17 and IR19 — developed for the flood plains of 
central Thailand where annual flood waters may be 
more than one metre deep;

•" IR36 — a quick maturing variety of rice allowing 
three crops of rice to be gathered from each padi field 
each year, and high yields of over 30 tonnes per     
hectare;

•" IR42 — a high yielding variety developed for areas 
with poor soils;

•" IR48 — a variety of rice for farmers who cannot afford 
expensive fertilisers and which is adaptable to a wide 
range of temperatures and rainfalls;

•" IR52 — a quick maturing variety that is resistant to 
drought and blight.

The HYV strains of rice brought both advantages and  
disadvantages for rice farmers.  The obvious advantage 
was the increased yields and the shorter growing season, 
enabling the cultivation of an extra crop each year from 
many padi fields.  Furthermore, the low height of the 
HYVs made them more resistant to damage from        
monsoonal rains and high winds.

However, there were also problems.  The new strains of 
rice were more difficult to grow than traditional types.  
Most of the HYVs required large amounts of fertiliser to 
produce their potential yields, and this proved very costly 
for all but the wealthiest farmers.  The new strains of rice 

also needed more precise allocation of water, meaning 
that a great deal of work was needed in some areas to  
improve irrigation systems.  The HYV plants were also 
more susceptible to attack by disease and chemical sprays 
were often needed to ensure a successful crop.  These 
sprays were expensive for smaller farmers and had    
some harmful effects on the biophysical environment.     
Moreover, the seeds were expensive to buy, and some of 
the genetically engineered types were copyrighted and 
sterile.  This meant that the farmer had to buy new seed 
every year rather than just keeping some of the previous 
crop for the following year’s planting.

Other problems were also encountered.  For example, the 
increased yields of rice put a great deal of pressure on 
poorly developed transport networks and storage facili-
ties.  In the early years of HYV introduction, much of the 
crop was left to spoil because storage and transport could 
not cope with the huge volumes being produced.  Because 
of the high cost of switching to HYVs, governments and 
banks established credit facilities for farmers to borrow 
money.  Many farmers used these new facilities, only to 
find themselves heavily in debt and unable to repay their 
new debts.  Finally, the new strains of rice are unpopular 
with many consumers because they do not like the taste 
of the rice produced.  Many people find that the HYV rice 
lacks flavour and becomes sticky and mushy when 
cooked.  For this reason, traditional varieties of rice often 
attract a higher price in the markets.

The Green Revolution is much more than the simple   
introduction of high yielding varieties of seed.  It is a 
package of measures carried out in full or in part.  A 
summary of the components of the Green Revolution is 
given in figure 10.58.
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When geographers study issues of 
health, nutrition and disease, they are 
focussing on the broader issue of human 
welfare.  In brief, human welfare refers 
to the happiness and fortunes of a    
person or a group of people.
According to utilitarianists (see the ToK 
Box in chapter 4), happiness is one of 
the most important things we can aim to 
achieve.
However, many psychologists (notably 
the American Dan Gilbert) claim that 
our beliefs about what will make us 
happy are often wrong, and that our 
brains systematically misjudge what 
will make us happy.
Gilbert is a researcher in ‘happiness 
studies’, an interdisciplinary field that 
has brought together psychologists, 

economists and other researchers.  His 
research suggests that logic-processing 
errors in our brains make people think 
that they do not want the things that 
would make them happy — and the 
things that most people seem to want 
(such as more money,  a bigger house   
or a better car) will not make us happy.
Gilbert and other psychologists chal-
lenge the idea that we will be miserable 
if we don’t get what we want.  In fact, 
their research says that our happiness   
is maximised when our choices are       
restricted.
For example, the American psychologist 
Barry Schwartz has undertaken research 
that demolishes a central belief of west-
ern societies: that greater freedom of 
choice leads to personal happiness. In 

what he calls the ‘paradox of choice’, 
Schwartz argues that too many choices 
undermine happiness.
This seems counter-intuitive, and many 
people work very hard to find argu-
ments against these clear research find-
ings.  This is an example of cognitive 
dissonance,which is a psychological 
state that describes the uncomfortable 
feeling caused by holding two contra-
dictory ideas simultaneously..
We should be aware of our own precon-
ceptions when we study issues of 
health, food and disease.  It is quite  
possible that our assumptions about 
what is best for ourselves and others is 
not supported by the research!
The next ToK BoX is on page 476.

ToK BoX                                                                  Human welfare.
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There is no doubt that the Green Revolution has brought 
many benefits and many problems.  Figure 10.59 attempts 
to weigh up and balance some of the main points for and 
against the Green Revolution.  Of course, the situation is 
not as simplistic as this diagram might suggest, as many 
of the problems faced by rice cultivators are consequences 
of side-effects of the Green Revolution.  This particularly 
applies in the area of the biophysical environment.  For 
example, the high yielding varieties of rice have proved  
to be more vulnerable to attack by pests and diseases than 
traditional varieties.  Farmers have been forced to use 
large quantities of toxic chemicals and pesticides to con-
trol these pests.  These chemicals have been expensive, 
but even more importantly they have destroyed wildlife 
and cheap food resources such as fish and snails that were 
part of the padi field ecosystem.

Another effect of pesticide use has been the development 
of more resistant pests.  The insect pests have become 
more and more resistant to the chemicals used against 
them through a process of selective breeding.  Some     
insects always have greater immunity to the toxic effects 
of chemicals than others.  These more resistant insects 
survive the pesticides and become the breeding stock of 
the next generation of insects.  In this way, insects become 
more and more resistant to the pesticides over time, and 
so even more toxic chemicals must be used.  Furthermore, 
as some insect species are reduced through toxic chemi-
cals, other species (which may also be pests) will increase 
in number.  This is because the insects destroyed will 
have been the natural predators of other species.  By 
largely removing one link from the food web, then other 
species can multiply without the normal biological con-
trols.  In this way, pests which were once a very minor 
problem can increase in numbers to plague proportions.
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10.59  Some benefits and problems of the Green Revolution.
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And yet, it seems beyond dispute that the Green Revolu-
tion has produced more food.  But this food has not     
always gone to the people who have needed it most.  
Much of the extra production went to the wealthier    
people who live in the towns, to other countries to earn 
export income, to fatten cattle and as ingredients to make 
luxury food products.  As we said at the beginning of this 
chapter, commercial farmers do not grow food to eat but 
to sell, and it will be sold to the highest bidder, and this   
person will almost always not be the hungriest person!

The development of HYV strains of rice was a conscious 
choice.  In making this choice, some other choices were 
not made.  For example, it was decided not to improve 
traditional seeds that were already well adapted to local 
conditions.  It was decided not to improve long-
established traditional methods of farming, but to replace 
them with an adaptation of high cost, high technology 
‘Western’ techniques.  And it was decided not to develop 
a labour intensive technology that would create employ-
ment rather than replace people with machines.

The geographer Philip Woodhouse summed up the recent 
past and immediate future for rice cultivation in these 
words:

“The Green Revolution in Asian farming has exposed sharply 
both the strengths and weaknesses of twentieth-century science 
as an instrument for improving livelihoods in poorer, agricul-
turally based societies.  It has demonstrated a capacity to pro-
duce enough food for a population believed to have grown per-
ilously beyond the ‘carrying capacity’ of the fixed amount of 
land available.  It has simultaneously demonstrated that this, 
though necessary, is not by itself sufficient to improve rural 
food security or living standards.”

In the end, it may depend on your own perspective 
whether you think the Green Revolution has been a good 
or a bad thing.  If you were a poor peasant, displaced 
from your farm because a wealthy farmer had bought 
your farm and replaced you with expensive machinery, 
forcing you to migrate to the city in search of work, you 
would probably be disappointed by the Green Revolu-
tion.  On the other hand, if you were a fairly rich farmer 
whose wealth has been boosted by higher yields, you 
would appreciate the Green Revolution.  Perhaps the 
most powerful argument in favour of the Green Revolu-
tion is that millions of people are alive today in develop-
ing nations who are adequately fed – people who may 
well have been malnourished if it had not been for the 
Green Revolution.  Unfortunately, these may not be the 
poorest people who most needed it.

Q U E S T I O N  B L O C K  1 0 G
1.! Why is the Green Revolution sometimes also called the 

‘seed-fertiliser revolution’?

2.! What do the letters HYV stand for?

3.! Why was IR8 known as the ‘miracle rice’?

4.! What have been the problems in growing the high yielding 
varieties of rice?

5.! What measures have farmers had to implement to support 
the introduction of HYVs?  Have these other measures 
created any problems?

6.! Discuss the impact of the Green Revolution on the 
biophysical environment.

7.! What social problems have resulted from the Green 
Revolution?

8.! On balance, do you think the Green Revolution has brought 
more benefits or problems?  Explain your answer fully.

9.! Speaking of the Green Revolution, Philip Woodhouse wrote 
“It has demonstrated a capacity to produce enough food for  
a population  believed to have grown perilously beyond the 
‘carrying capacity’ of the fixed amount of land available.  It 
has simultaneously demonstrated that this, though 
necessary, is not by itself sufficient to improve rural food 
security or living standards.”  What do you think he means 
by this statement?  Do you agree or disagree with it?

Sustainable Agriculture and the Future of  
Farming

Few doubt that even with the successes of the Green 
Revolution in increasing yields, there is further potential 
to increase food production in the decades ahead.  Yields 
can increase when labour intensive rice production      
becomes more mechanised, although this is at the cost     
of a considerable loss in energy efficiency.  The Green 
Revolution has already increased rice production to the 
level that some areas such as Taiwan are facing problems 
of overproduction and rising surpluses.  It is likely that 
future increases in production will come from subsistence 
farmers when they become more commercialised, and this 
is happening at quite a rapid rate.

The trend for farmers to move away from subsistence to 
commercial farming suggests that agriculture may be-
come less efficient in terms of energy efficiency ratios.  
This ratio measures the input of energy into the farming 
system compared with the outputs of energy in the food 
that is produced.  Typical energy efficiency ratios, in de-
clining order of energy efficiency and sustainability, are:

1:20" - Shifting cultivation (figure 1.72 in chapter 1)
1:10" - Hunting and gathering
1:5" " - Intensive rice cultivation
1:2" " - Cattle grazing
1:1" " - Dairy farming
1:1" " - Coastal fishing
2:1" " - Intensive poultry farming
10:1" - Feedlot beef raising
10:1" - Deep sea fishing
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Some commentators question whether commercialisation 
and the rising standards of living in developing nations 
might lead to unsustainable practices in world food pro-
duction.  The President of the US-based Worldwatch Insti-
tute, Lester Brown, has written several articles that have 
been published around the world on this subject.  In these 
articles, he expressed concern about a possible scenario.  
He noted that rapid increases in food production in China 
had resulted in big rises in income for Chinese people, 
about 70% of whom are farmers.  As China becomes more 
affluent, he argued, its population will follow the trend 
which every other nation becoming richer has shown – it 
will increase its consumption of meat (figure 10.60).  He 
argued that as this happens, the demand for grain to feed 
the cattle will skyrocket, and China will not only absorb 
its increased grain production but will have to import 
grain from overseas.  Because China contains more than 
20% of the world’s population, this could create global 
food shortages and drive up the price of food around the 
world, leaving millions of poorer people hungry.

Brown believes that little capacity is left in China to in-
crease grain production itself.  Most of China’s fertile land 
is already under cultivation, and vacant land is generally 

very unproductive.  Moreover, rapid urbanisation and 
industrialisation in China is reducing farmland by about 
1% per year, or about 350,000 hectares per annum.  There 
is little capacity to increase irrigation because large vol-
umes of water are being diverted to non-farm uses that 
make more money.

There is also little capacity to increase yields.  In China, 
rice yields have stabilised at about 4 tonnes per hectare 
per year.  Increased fertiliser use will do little as it has 
reached the point of diminishing returns.  In other words, 
if more fertiliser were applied in many areas, it would 
actually reduce the crop yield.  Fertiliser use in China has 
already increased from 7 million tonnes in 1977 to 30 mil-
lion tonnes in 1995.  Environmental problems such as soil 
erosion, air pollution, global warming, waterlogging of 
the soil and siltation of irrigation systems will also work 
against increasing Chinese farm yields.  Brown estimates 
that by the year 2030, China will need to import 216 mil-
lion tonnes of grain, more than the world’s entire grain 
exports of 200 million tonnes just three decades earlier.

Another factor affecting sustainability of agriculture is the 
increasing distances that food is transported.  One way of 
measuring this is to use food miles, which measures the 
distance food is transported from the point of its produc-
tion until it reaches the consumer.  This measure was first 
developed in the United Kingdom (which may explain 
the use of ‘miles’ rather than ‘kilometres’), but the meas-
ure can be expressed either in units of distance or as the 
amount of energy consumed during transport.

In 2007 it was estimated that the average distance trav-
elled by food from farms to consumers in MEDCs had 
increased by 25% since 1980, leading to significant in-
creases in greenhouse gases that cause global warming.  
This has led to more frequent calls to buy locally pro-
duced to reduce the distance that food is transported.  

The concept of food miles serves as a useful reminder of 
the need to control the amount of energy used to move 
food from one location to another.  However, the concept 
is somewhat simplistic and difficult to apply in a practical 
sense.  For example, distance travelled is not necessarily 
the main determinant of the amount of energy used.  This 
can seen by comparing two hypothetical farms.  One is 
small in scale and produces just 10 tonnes of beans.  The 
farmer has a small truck that can carry only one tonne at 
the time.  If the farm is situated 100 miles (160 kilometres) 
from the market, each bean would travel 100 food miles, 
although the farmer would need to make ten return trips 
(2,000 miles) to deliver all his beans to the market.

The second hypothetical farm produces the same quantity 
of beans, but is located at a distance of 1,000 (1,600 kilo-
metres) from the market.  However, if that farmer has a 
larger truck that can carry 10 tonnes, the produce would 
travel 1,000 food miles, although the total distance trav-
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10.60  This food was prepared for a Chinese family’s ‘get together’ to 
which the author was invited.  As Chinese families become richer, they 
will eat more meat.  This trend has already begun.  What are the   
implications for the global food situation?
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elled would be the same.  In fact, the amount of green-
house gas produced may be slightly more because larger 
vehicles consume more fuel, but the difference is certainly 
not ten-fold as the measure of ‘food miles’ might suggest.  
The differences become greater when different forms of 
transport are considered.  Trucks produce a different level 
of pollution when compared with an aircraft, a donkey 
cart or a train, but the measure of ‘food miles’ ignores 
such differences.

Recent research suggests that in many parts of the world, 
eating locally grown food may lead to an increase rather 
than a decrease in energy use and the carbon footprint.  
This is because certain areas are better suited physically 
for producing particular types of food than others, and 
thus eating locally produced food may increase energy 
use because of the need to grow crops or raise animals in 
sub-optimal conditions.

A widely publicised article in the International Herald  
Tribune and New York Times in 2007 claimed that raising 
lamb on New Zealand’s natural grassland pastures and 
transporting it 18,000 kilometres by ship to the United 
Kingdom would produce 626 kilograms of carbon dioxide 
emissions per tonne.  This figure compared with  lamb 
produced in the United Kingdom, which would produce 
2,580 kilograms of carbon dioxide per tonne between the 
point of production and delivery to the consumer.  A large 
part of this difference was that the poorer British pastures 
and colder climate forced farmers to use feed in order to 
sustain their animals through the colder winter months 
(figures 10.61 and 10.62).  Contrary to the implications of 
the ‘food miles’ concept, it was therefore four times more 
energy-efficient for a person in London to buy lamb im-
ported from the other side of the world than to buy it 
from a local farmer.

10.61  Sheep grazing on grass fields near the Southern Alps of New 
Zealand's South Island.  

A 2008 study at Carnegie Mellon University, supported  
by a 2009 study in the Netherlands,  showed that globally, 
only about 4% of the greenhouse gases produced by the 
food industry are the result of transporting produce from 
farmers to retail outlets.  The same studies concluded that 

a far more effective way to reduce greenhouse gas emis-
sions than minimising food miles would be to adopt a 
vegetarian diet, even if the vegetarian food was trans-
ported over very long distances.  The United Nations es-
timated in 2009 that the world’s trillions of farm animals 
generate 18% of the world’s greenhouse emissions, which 
is more than the greenhouse gases produced by the 
world’s cars, buses and aircraft.  This figure is expected to 
increase as the consumption of meat increases in LEDCs 
as they grow in affluence.  The projected trend is shown  
in figure 10.63.

It is always difficult to predict the future.  Certainly 
gloomy forecasts such as those of Lester Brown have been 
made many times in the past.  In the 1960s and 1970s,  
before the Green Revolution, pessimistic predictions were 
commonplace.  Perhaps the world can increase food pro-
duction more than Brown has predicted.  Indeed, each 
year the United States diverts more than 20 million hec-
tares of good land away from food production because   
of grain surpluses.  That area could immediately produce   
an extra 100 million tonnes of grain if it were needed.  
Similarly, another 100 million tonnes of grain could be 
produced in Argentina on former cropland that is being 
used as pasture for 30 million head of cattle because grain 
prices are so low.

Meanwhile, the International Rice Research Institute 
(IRRI) in the Philippines continues to work at increasing 
the quality of its hybrid strains of rice.  It has developed   
a genetically engineered variety of rice that is resistant to 
tungro virus, and it expects to increase world rice yields 
by 50% to 75% by the year 2030.  It hopes to do this by 
developing strains of rice that divert about 10% more of 
the solar energy the plants receive away from growing 
stalks and into growing rice seeds.  The IRRI hopes to de-
velop varieties of rice that will be resistant to pests such  
as stem borers and plant hoppers.

IRRI is currently working on a genetically modified    
pro-vitamin A-enriched ‘golden rice’ that is designed to 
increase vitamin intake among rice consumers.  IRRI’s 
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10.62  Sheep in Lancashire (UK) depend on hand feeding during the 
cold winter months.
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biotechnologists hope they will be able to create rice 
plants that deliver not only vitamin A, but also iron, zinc 
and increased levels of protein to those who eat the rice.  
IRRI hopes that with the development of genetically 
modified strains of rice, dietary benefits might be deliv-
ered free of charge to the poorest of the world’s poor.  The 
genetically modified ‘golden rice’ contains beta-carotene, 
which is the precursor of vitamin A.  The strain was de-
veloped with the sole intention of combating vitamin A 
deficiency, which is responsible for about half a million 
cases of irreversible blindness and up to one million 
deaths per year among the poorest people in the world.  
However, like all genetically modified foods, the devel-
opment of ‘golden rice’ is quite controversial.

Lester Brown’s comments have been criticised from 
within Asia itself.  As long ago as late 1994, an article by 
Dennis Avery appeared in the Far Eastern Economic Re-
view arguing that Lester Brown did not really understand 
the Asian rice farming situation.  Speaking of Lester 
Brown, the article commented:

“He stands as a vivid warning to a newly affluent Asia of 
the dangers that lie in wait when people get too far removed 
from fundamental realities.  Brown has helped make high 
-yield farming politically incorrect in America and Europe, 
which itself has created a funding crisis for the international 
agricultural research centres that created and maintain the 
Green Revolution.  Thanks to Brown and his followers, vir-
tually all donor countries except Japan are shifting their aid 
money from agricultural research to population control.

The implications for Asia are clear.  Lester Brown was 
wrong in 1974 when he said we were running out of agri-
cultural research; we’ve doubled world crop yields since.  
Brown was wrong again in 1980 when he predicted a world 
soil erosion crisis; the prediction came just as we began to 
use conservation tillage, the soil-safest farming system in 
history.  And he is wrong again, today, when he says the 

world cannot feed an affluent China.  Had his advice been 
followed before, Asia would not be eating as well as it is  
today.”

Is Lester Brown or Dennis Avery correct?  The only sure 
answer lies in the future.

Q U E S T I O N  B L O C K  1 0 H
1.! Describe the differences in energy efficiency and 

sustainability between different types of farming.

2.! Describe the concept of ‘food miles’.

3.! Outline the shortcomings of ‘food miles’ as a measure of 
sustainability.

4.! It has been claimed that the best way to promote sustainable 
agriculture is for the world’s population to become 
vegetarian.  What is the evidence for and against this claim?

5.! Who do you think is correct – Lester Brown or Dennis 
Avery?  In about 2 pages, briefly summarise the arguments 
of each and say which you agree with, justifying your 
opinions with facts.

Disease
Global patterns of disease

There is a sharp difference in the types of diseases found 
in different parts of the world.  As a broad generalisation, 
the main medical problems found in LEDCs are diseases 
of poverty, whereas the main medical issues found in 
MEDCs are increasingly diseases of affluence.

Diseases of poverty are medical conditions that are more 
commonly found among poorer people and in less eco-
nomically developed countries (LEDCs).  Poverty is often 
an important contributor to the cause of diseases in 
LEDCs, either directly or indirectly.
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There are five distinctive causes of poor health in LEDCs.  
These causes are poor diet, poor hygiene, water-borne 
parasites and bacteria, other pests, and poor public health 
facilities combined with lack of information or education.  
Each of these causes can lead to diseases of poverty, and 
some examples are shown in the pink sector of  figure 
10.64.  In general diseases of poverty are communicable, 
which means they are contagious and can be passed from 
one person to another.

In contrast to the common medical problems in LEDCs, 
many of the significant diseases in MEDCs are diseases of 
affluence, which can be defined as medical conditions 
that are the consequence of increasing wealth in a country.  
There are three main causes of diseases of affluence (as 
shown in the blue sector of figure 10.64), these being    
increased longevity, environmental quality, and the com-
bined impact of over-consumption and lifestyle.  In con-
trast with diseases of poverty, diseases of affluence are 
usually non-communicable.

The global distribution of the diseases shown in figure 
10.64 closely follows the broad world pattern of economic 

development described in chapter 2 using a variety of 
indicators.  It is important to remember, however, that 
there are significant variations in wealth within most 
countries as well as internationally, and domestic dispari-
ties in wealth also affect the patterns of health within 
countries.

An example of fairly extreme internal variations in health 
standards occurs in Australia.  Although Australians in 
general enjoy high standards of health, Indigenous Aus-
tralians have notably poorer health.  For example, Abo-
riginal and Torres Strait Islander peoples have average life 
expectancies that are 20 years lower than the Australian 
average, the figures for Indigenous Australians being 56.3 
years for men and 62.8 years for women.  Compared with 
Australians in general, Indigenous Australians are four 
times more likely to die from chronic kidney disease, 
three times more likely to die from circulatory diseases, 
eight times more likely to die from diabetes, and they 
have one of the highest rates of rheumatic heart disease in 
the world as well as double the average Australian rates 
of infant death and low birth weight (an indicator of poor 
health in later life).
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10.65  This sign at the front of the Central Australian Aboriginal  
Congress in Alice Springs lists many of the services provided by the 
organisation to Indigenous Australians. 

Like many groups of indigenous peoples, Indigenous 
Australians have a different view of health compared 
with the concepts that are usually used for international 
comparisons.  Indigenous notions of health tend to be ho-
listic in nature, and in the words of Australia’s National 
Aboriginal Health Strategy, “health (for Indigenous Aus-
tralians) encompasses the social, emotional, spiritual and 
cultural well-being of the whole community.”

For this reason, many indigenous communities around 
the world claim that a prerequisite for good health is 
maintaining close connections with the land, or home  
territory, of the group.  Where successful programs to 
promote the health of indigenous peoples have been in-
troduced in Canada, New Zealand, Australia and Alaska, 
a key element has been emphasising the connection be-
tween traditional cultural values and good health, and 
involving indigenous peoples in the decision making and 
implementation of the programs (figure 10.65).

Regardless of whether people live in LEDCs and MEDCs, 
there are some common overlapping factors that help to 
explain the state of people’s health. These are sometimes 
known as the causes of the causes of people’s health.   
The causes, which are explained in figure 10.66, include 
several facets of an individual’s social context, which 
combine to affect the particular structures within their 
society, which in turn affect the environment in which a 
person lives, this in turn having an impact on their bio-
logical processes which finally determine the quality of 
their health.  All these causes are in turn affected by wider 
external factors, including the country’s health system 
and even the impact of globalisation as people become 
more internationally mobile and as transnational corpora-
tions become more and more involved in supplying 
medicines internationally.

Q U E S T I O N  B L O C K  1 0 I
1.! Define ‘diseases of affluence’ and ‘diseases of poverty’, and 

give five examples of each.

2.! Describe the global distribution of diseases of affluence.

3.! Suggest reasons that explain the distribution of diseases of 
affluence.

4.! Describe the global distribution of diseases of poverty.

5.! Suggest reasons that explain the distribution of diseases of 
poverty.

6.! Explain how differences in the distribution of wealth within 
countries can affect the standards of health within those 
countries.

7.! Conduct some research into the quality of health in two 
countries, one an LEDC and one an MEDC.  Use the 
framework provided in figure 10.66 to explain the differences 
in standards of health in the two countries.

The spread of disease

In 2009, a proposed speaker at the 2010 TED conference 
commented that “the greatest threat to our species is not 
global warming, warfare, poverty, or environmental degra-
dation – the greatest threat is drug-resistant bacteria.  Should 
a flesh-eating streptococcal infection someday exchange the 
right genes with drug-resistant Staphylococcal infection, the 
resulting super-bug could conceivably melt the human race 
like a wax museum on fire”.

As in all evolution, and all natural cycles, diseases do mutate.  
This does pose significant potential threats to humanity.  If 
this were to happen, some people will survive and it will 
have little to do with power, money or influence.  Indeed, 
many medical experts warn that people in MEDCs are likely 
to be at a significant disadvantage compared with people in 
LEDCs, as many people in MECs have compromised        
immune systems because of the over-use of certain antibiot-
ics both in the community and the food chain.

Although the ‘causes of the causes’ of health quality shown 
in figure 10.66 can be identified using the same general head-
ings for both LEDCs and MEDCs, the way they operate in 
poorer societies is very different from their operation in more 
affluent areas.

In LEDCs, any factors combine to allow and even encour-
age the spread of diseases of poverty.  Environmental  
factors include crowded working and living conditions, 
inadequate sanitation, and unclean water supplies.  Social 
conditions include inadequate nutrition, low wages that 
make people reluctant to seek medical help, long working 
hours, inaccessible health care, and exposure to health 
risks and injury in unsafe working conditions. 
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Many diseases in LEDCs are spread through the process 
of geographic diffusion.  Earlier in this chapter the 

concept of diffusion was introduced (in the section 
headed ‘the changing nature of food production’).  In that 
section, it was noted that diffusion refers to the way in 
which new ideas are spread.  The concept of diffusion also 
applies to the spread of most things across geographical 
space,    including the spread of communicable diseases.

There are two broad types of diffusion, expansion diffu-
sion and relocation diffusion (figure 10.67).  In expansion 
diffusion,  an innovation, an idea — or a disease —     
develops in a source area and spreads out from there 
while also remaining strong in its source area.  This can 
happen in two ways.  With contagious diffusion, the   
disease spreads out in several directions from the source, 
affecting  most individuals who come into contact with it 
(even if they do not show the symptoms).

Not all diseases spread through contagious diffusion.  
Some diseases, such as AIDS, spread through hierarchical 
diffusion.  In hierarchical diffusion, there are channels of 
diffusion among people or groups that are more suscepti-
ble to the disease, and the disease by-passes individuals 
or groups that do not share this vulnerability. 

Expansion diffusion takes place in populations whose 
locations are stable and fixed.  It is the disease that moves, 
not the people.  Relocation diffusion, on the other hand, 
involves the movement of individual people who carry 
the disease to new locations (figure 10.67).  When expan-
sion diffusion occurs, the disease remains at the source 
area, often becoming more intense. When relocation diffu-
sion occurs, the disease evacuates the source area along 
with the person who is the carrier. 

The diffusion of disease can be thought of very simply    
as one person passing an infection to someone else, who 
in turn passes it on to others, and so on.  However, this 
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simple process applies only to directly transmitted dis-
eases, which are diseases that are transferred from one 
human  to another.  The processes involved with water-
borne diseases and vector-borne diseases are slightly   
different, and will be considered later in this section.

One example of a directly transmitted disease of poverty 
is leprosy.  Leprosy has a long history, first being identi-
fied in about 600BC.  It affects the nerves and skin of af-
fected people, leading to permanent damage to the limbs, 
skin and eyes (figures 10.68 and 10.69).  Leprosy is not 
highly infectious, and 90% of the world’s population have 
a natural immunity to it.  It is spread via airborne droplets 
from the nose and mouth during close and frequent con-
tacts with untreated cases.  However, the bacteria multi-
ply very slowly, and the incubation period is about five 
years; indeed, symptoms may not appear for 20 after   
infection.

Leprosy is easily treated, and if treatment begins in the 
early stages of the disease, then long-term disabilities are 
unlikely (figure 10.70).  The fact that people still suffer 
from the disease highlights leprosy as a disease of pov-

erty, caused largely by lack of information or poor public 
health facilities, as often occurs in isolated regions of 
LEDCs.

10.70  This young mother had leprosy, but it was cured before severe 
symptoms set in.  The only visible damage from the leprosy is the 
sparse hair of her eyebrows. 

The World Health Organisation is trying to eliminate lep-
rosy.  Since 1995, WHO has supplied free Multi Drug 
Treatment (MDT) to leprosy patients anywhere in the 
world where leprosy remains a problem.  The MDT com-
prises a combination of medications, including rifampicin, 
clofazimine and dapsone (which has been readily avail-
able for treating leprosy since 1930).  In this way, WHO 
hopes to erect what geographers call a barrier to diffu-
sion for leprosy.

10.71  These two men suffer discrimination because of the facial disfig-
urement caused by leprosy when they were younger.

One of the challenges in stopping the spread of leprosy is 
that the disease carries a strong social stigma because of 
the deformities that can arise in advanced cases (figure 
10.71).  The discrimination shown to leprosy sufferers is a 
major obstacle to self-reporting and early treatment as 
well as a major obstacle to former leprosy sufferers who 
have been cured returning to a normal life in wider soci-
ety.  As an example, none of the residents of a village 
populated with former leprosy sufferers where the author 
performed voluntary work over several years felt they 
would ever be able to return to their families because of 
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10.68  Two elderly leprosy sufferers in a remote area of Yunnan, China.

10.69  This woman in Ma 
Chan (China) had one leg 
amputated when she was 
young due to the impact of 
leprosy.
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the discrimination and ostracism they would face.  As a 
result, they expected to spend the rest of their lives in the 
village where they were sent when first diagnosed with 
leprosy, in some cases three or four decades previously.

One of the main ways in which diseases spread in LEDCs 
is through dirty water (expansion diffusion), causing a 
variety of water-borne diseases.  As recently as the early 
1990s, 19% of people in urban areas and 42% of people in 
rural areas around the world did not have access to a safe 
supply of drinking water.  As these figures were world 
averages, the figures for many LEDCs were much worse.  
Current statistics for 30 countries can be seen in table 2.1 
in chapter 2. 

A problem in LEDCs is that water is often used for many 
different purposes, and sometimes these uses are not 
compatible.  For example, it is common to see people 
washing their clothes in the river even though the river 
bed might also be used to graze cattle and the water 
might be used as a toilet and garbage dump (figure 10.72).

10.72  People bathe in the Hooghly River in central Kolkata (formerly 
Calcutta), India. 

One of the main pollutants of water in LEDCs is human 
sewage.  Poorer people in such countries often have diffi-
culty in affording hygienic disposal of human wastes.  In 
some countries, a toilet is simply a hole in the ground or a 
river bank set aside for toileting.  In such places, diseases 
can spread easily as flies and other vermin carry germs 
from the exposed excrement to people’s food.  It is hard 
for people to maintain personal hygiene under such con-
ditions, and diseases such as diarrhoea can spread easily.

A more hygienic but more expensive way of disposing of 
human wastes is to dump them in a river.  Usually, this 
involves building toilets over the water of a river or, occa-
sionally, piping the wastes to the river from elsewhere 
(figure 10.73).  When sewage is dumped in a river, bacte-
ria known as E. coli feed on it.  If large amounts of sewage 
are dumped in a river, the E. coli bacteria multiply greatly 
and can use up most of the oxygen in the water.  When 
this happens, other forms of life may become starved of 
oxygen and die.  When the oxygen in a body of water is 

used up, the process of eutrophication is said to occur.  
Health problems occur when people use water with sew-
age dumped in it for other purposes such as washing and 
drinking.

Other water borne diseases are caused by parasites or or-
ganisms that live in the water.  Bilharzia snails cause 
about 20 million deaths each year, and this is another ex-
ample of disease that spreads by expansion diffusion.  The 
snails live in warm, still waters of tropical areas.  When 
people walk bare footed in the water, the snails enter the 
body through the soles of the feet or through a body ori-
fice.  Once in the human body, the snails reproduce in the 
kidney or the bladder.  The person becomes weak and 
suffers from anaemia and failure of the bladder or kidney.  
When infected people urinate or defecate in a lake or 
river, the eggs of the bilharzia snail are released, starting 
the life cycle over once again.

Other water-borne diseases include guinea worm disease 
and river blindness.  Guinea worm disease is caught by 
drinking water which contains water fleas which in turn 
contain guinea worm larvae.  These larvae are found in 
West Africa and on the west coast of India.  The disease 
causes an open sore, through which a worm up to 30 cm 
in length protrudes.  River blindness is caused when the 
blackfly bites a human and deposits parasitic worms in 
the blood.  One worm produces about a million offspring 
in a year inside the human body, causing swelling and 
intense itching.  If the worms get under the eyelid, then 
blindness results.  Most river blindness is found in West 
Africa.

Other diseases in LEDCs are caused by insects, many of 
which live and breed in water, such as mosquitoes.  Dis-
eases that are spread by insects are known as vector-
borne diseases.  Malaria kills thousands of people each 
year in tropical areas of the world.  Malaria is a parasite 
which carried by one particular type of mosquito, the 
anopheles.  The mosquitoes breed in stagnant water 
where the summer temperature is over 21˚C (figure 10.74).  
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10.73  These metal sheds above the river in a shanty area of Dhaka 
(Bangladesh) are toilets.  The toilets have no storage facilities, causing 
water pollution as the wastes drop straight into the river. 
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If an anopheles mosquito bites a person, the malaria para-
site may be injected into the person’s blood stream.  Once 
in the blood, the parasite multiplies and can cause the 
person to suffer from the disease of malaria.

Malaria causes fever and fits of shivering.  It can either 
kill a person directly, or else it can weaken a person so 
that they are unable to work properly.  Sometimes, it 
weakens the immune system so that other diseases can 
infect and perhaps kill the sufferer.  Malaria is largely 
found in tropical areas of developing nations.  In previous 
centuries it was found in other areas also, including parts 
of Europe.

The spread of contagious diseases can be arrested or 
slowed by erecting barriers to diffusion.  In cooler parts 
of the world, malaria was eradicated by draining swamps 
and marshes, and this represented a barrier to further ex-
pansion of the disease.  However, in the tropics this task is 
so great as to be impossible.  One effective barrier to the 
spread of malaria is to kill the mosquitoes by using pesti-
cides such as DDT.  However, pesticides have long lasting 
harmful effects on the environment.  DDT builds up in 
living organisms, causing experts to fear that people may 
be poisoned by eating animals with DDT in their systems.

Another barrier to the diffusion of diseases is medication.  
People suffering from malaria are treated with medica-
tions such as chloroquine.  However, these medications 
have significant side-effects — they can destroy the func-
tioning of the liver and can cause blindness if used for 
long periods of time.  Moreover, the ongoing use of anti-
malarial treatments over many decades has caused the 
disease to develop a resistance to chloroquine and to other 
more potent medications.  Thus, malaria is spreading in 
tropical areas today.  About one in four children in Africa 
are infected with malaria every year.  India now has over 
10 million patients with malaria, causing great strains on 
the economy and the health system.

The spread of other diseases of poverty, such as polio,  
tuberculosis, whooping cough and diphtheria can be   

controlled by vaccinations and immunisations (figure 
10.75).  For many diseases, vaccinations provide the 
cheapest and most effective barriers to diffusion, although  
many people in LEDCs are unable to afford this preventa-
tive treatment.

There are also natural barriers to diffusion.  Apart from 
climate that was mentioned previously, time and distance 
are both factors that works against diffusion (whether it  
is disease, ideas or innovations that are spreading).  The  
further a disease (or an idea) moves from its source, the 
less likely it is to remain viable.  Similarly, the passage of 
time reduces the effectiveness with which many diseases 
(and ideas) can spread.  We refer to these natural barriers 
time-distance decay.

It may be possible to erect barriers to diffusion by elimi-
nating the causes of these diseases, which are the black-
flies, guinea worms and mosquitoes.  However, it is diffi-
cult to drain all the stagnant water in tropical areas —  
after all, the staple food of much of the world (rice) is 
grown in flooded padi fields.  Therefore, eliminating the 
parasites would probably involve the use of pesticides.  
The sprays involved are expensive for poor nations and 
they can cause significant damage to the environment.  
Perhaps the most effective barrier to diffusion in reducing 
the impact of these diseases would be to educate the local 
population in ways they can minimise the risks of catch-
ing the diseases.

Q U E S T I O N  B L O C K  1 0 J
1.! What is the difference between relocation diffusion and 

expansion diffusion?

2.! What is the difference between the two types of expansion 
diffusion (contagious diffusion and hierarchical diffusion)?  
Name a disease that spreads by each of these types of 
diffusion.

3.! What is time-distance decay?

4.! Give examples of effective barriers to diffusion of diseases.
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10.74  Heavily polluted water in a poor residential district of Manila 
(Philippines). 

10.75  A poster advocating immunisations in Mumbai, India. 
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5.! What problems might arise from the way the river is being 
used in figure 10.73?

6.! Describe the effects of three water-borne diseases common in 
LEDCs.  Why are these diseases so hard to eliminate? 

Another common cause of diseases of poverty is inade-
quate diet.  It is estimated that an average adult person 
weighing 70 kilograms needs about 2,500 calories each 
day to maintain body weight.  However , there are many 
parts of the world where people are not receiving an    
average of 2500 calories per day.  The areas where diets 
are deficient are mostly in Africa, western South America, 
south Asia and parts of south-east Asia.  On the other 
hand, there are other parts of the world where the average 
person is eating much more than the amount of food 
needed to maintain body weight.  These areas are mainly 
the developed nations of Europe, North America, Russia 
and Australasia.

It is estimated that over 20% of the world’s population are 
chronically hungry.  The problem is not simply the small 
amount of food that many people receive but that the diet 
may be unbalanced (figure 10.76).  If people eat mainly 
carbohydrates and have insufficient protein , then their 
bodies cannot metabolise the carbohydrates.  They can 

suffer from malnutrition even though their stomachs are 
full. 

The most serious diseases of malnutrition are kwashior-
kor and marasmus.  Both these diseases are caused by not 
eating enough protein, found in meat, fish and beans (fig-
ure 10.77).  Marasmus mainly affects children in their first 
year of life whereas kwashiorkor affects children from the 
age of two upwards.  Children with marasmus are very 
underweight and are so thin that the shape of their bones 
protrudes through their skin.  Muscles are thin, there is  
no fat and the face looks like that of an old person.  On the 
other hand, children with kwashiorkor have a swollen 
belly, are listless with blotches on the skin and hair that 
has changed to a ginger colour.  If young children have 
either of these diseases it may impede the development  
of the brain at a crucial stage of a child’s life, causing      
mental retardation in adulthood — if the child survives  
to adulthood.

Other diseases of malnutrition are caused by insufficient 
vitamins.  Insufficient vitamin B causes beri-beri.  People 
with beri-beri waste away, become paralysed and may 
have disorders of the nervous system.  Another vitamin 
deficiency disease is rickets, which is caused by having 
insufficient vitamin D.  Rickets causes deformities in 
bones, especially the spine and the legs.

10.78  Large flies cling to this meat on sale in the open air in a market 
in Chinsapo, Malawi. 

Diseases can be caused by food-related problems other 
than the amount consumed.  In many parts of the world, 
storage of food is difficult because of lack of refrigeration 
(or even lack of electricity).  Where meat is stored in the 
open without refrigeration, flies can contaminate the food 
and spread disease (figure 10.78).  Furthermore, bacteria 
multiply in warm temperatures and diseases such as food 
poisoning and salmonella can result.  That is why the 
markets in many places without refrigeration sell live 
animals; as seen earlier in figure 10.77, it is the cheapest 
and most effective way of keeping the food fresh.

 As nations develop economically, food preferences 
change.  These changes in diet affect people’s health.       
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10.76  A food market selling local produce in the streets of Axum,  
Ethiopia.  The range of food available (tomatoes and potatoes) is       
insufficient for a balanced diet.

10.77  Protein is available in this market in Lijiang (China) in the 
form of chicken, dog and pig meat.
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In general, people in wealthier societies tend to eat more   
red meat, more protein, more dairy foods, more sugar and 
less fibre than people in more traditional societies.  People 
in wealthier societies are more likely to eat processed 
‘fast’ foods.  On the other hand, people in traditional    
societies are more likely to eat with the family at home.  
Some fast foods have been criticised as offering an unbal-
anced diet if eaten too frequently.  Furthermore, low fibre 
and high fat foods have been linked to bowel cancer, 
strokes and heart disease — diseases of affluence.

In recent years, fast food has become very popular in 
many LEDCs where economic growth is occurring (figure 
10.79).  This is another example of expansion diffusion, 
this time a spread of new ideas and cultural values that   
in turn leads to a spread of diseases of affluence into 
LEDCs.  Since 1960, Japanese people have more than   
tripled their per capita consumption of beef.  Many      
doctors believe that this is the cause of a large increase    
in rates of breast cancer among Japanese women during 
the same period of time.

10.79  A large KFC outlet in Hanoi, Vietnam. 

Another example of the diffusion of Western ideas and 
cultural values is the widespread advertising of cow’s 
milk and baby formula foods (figure 10.80).  Thus, women 
may be persuaded by large companies to stop breast-
feeding their babies and bottle feed instead.  This has 
caused significant health problems, especially in LEDCs 
where mothers have stopped breastfeeding.  The best bal-
anced and most appropriate food for any baby is the milk 
from the baby’s own mother.  Milk formula may cause 
problems for babies because it is often (of necessity) made 
in a non-sterilised bottle with impure water.  Further 
problems can occur because uneducated mothers without 
literacy cannot read the instructions and may quite possi-
bly mix the formula with the wrong concentration, lead-
ing either to malnutrition (if it is too weak) or dehydration 
(if it is too strong).  Bottled baby’s milk is made from 
cow’s milk (to which many young babies are allergic).  
Moreover, milk formula costs money whereas breastfeed-
ing is free (figure 10.81).

10.80  A huge sign promoting infant cereals as a substitute for breast 
milk at a bus station in Harare, Zimbabwe. 

Severe illness and even death can result from babies being 
fed unhygienic milk formula instead of breastmilk.  Most 
mothers in LEDCs do not have access either to pure water 
or to the means of purifying contaminated water.  This 
can also be a problem in MEDCs.

 In response to this problem, the World Health Organisa-
tion has called on all countries adopt a voluntary common 
code of conduct.  Countries signing the code of conduct 
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10.81  Milk powder for sale at the entrance to a maternity hospital in 
Tangshan, China.
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have agreed to halt to all advertising of powdered milk 
for babies and feeding bottles, to stop giving free samples 
of milk for babies, to ban milk company employees from 
acting as health educators and to require labels on baby 
milk which state the hazards of bottle feeding and the 
benefits of breastfeeding.  Adopting the common code of 
conduct would be an example of a regulatory barrier      
to the diffusion of diseases related to unhygienic milk   
formula for babies.  Several countries now have policies 
which support breastfeeding.  In Papua New Guinea, for 
example, a baby’s feeding bottle may only be obtained 
with a doctor’s prescription certifying that the mother is 
unable to breastfeed.

Q U E S T I O N  B L O C K  1 0 K
1.! Give examples of some diseases of poverty that are diet-

related.

2.! With reference to types of diffusion, explain how these 
diseases spread.

3.! Give examples of some effective barriers to diffusion of diet-
related diseases of poverty.

Some years ago, the-then Director of the World Health 
Organisation (WHO) stated:

“Global standards of health and well-being are declining.  
Life expectancy, after reaching a peak, is now decreasing.  
Cancer rates are rising; heart diseases are rampant; drugs, 
alcohol, cigarettes and traffic accidents nowadays kill more 
people than did all the epidemics together in earlier         
centuries.”

He was referring mainly to diseases of affluence in that 
statement.  Diffusion of diseases of affluence generally 
follows a different pattern from the spread of diseases of 
poverty.  Increases in the rates of diseases of affluence are 
caused, perhaps ironically, those things that many people 
would regard as improving their quality of life, such       
as more labour-saving devices, less need for physical        
exertion, over-consumption of food, tobacco and alcohol, 
more use of mechanised transport, easy access to cheap 
fast-food, less exposure to infections throughout life 
(which means immunity is likely to be less fully devel-
oped), and the consequences of longer life expectancies.

Examples of diseases of affluence were listed in figure 
10.64.  Many people regard obesity as a classic disease of 
affluence because it thought to be caused by a combina-
tion of factors such as over-consumption of highly proc-
essed foods, insufficient exercise and stress.  Obesity can 
be defined as having such an excess of body fat that a per-
son’s health is adversely affected.  Obesity is measured in 
terms of a person’s BMI (body mass index), which relates 
a person’s weight to height.  According to the WHO 
(World Health Organisation), a normal BMI is defined     
as being within the range of 18.5 to 25 kg/m2.  An over-
weight person has a BMI of 25 kg/m2 or more, while   
obesity is indicated by a BMI of 30 kg/m2 or more.  By 
comparison, an underweight person has a BMI of less 
than 18.5 kg/m2, while a BMI of under 16.5 kg/m2       
indicates severe underweight.

The world distribution of obesity is shown in figure 10.82.  
Although the general pattern is broadly related to afflu-
ence and economic development, there are many signifi-
cant exceptions to this pattern.  The six countries with the 
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10.82  Percentage of overweight (including obese) adults aged 15 and over.
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highest percentages of obese adults are Nauru, Microne-
sia, Cook Islands and Tonga (with more than 90% of their 
adult populations being overweight), plus Niue and    
Samoa (with over 80% of adults overweight).  All these 
countries are relatively economically less developed     
Pacific Island nations, suggesting that diet or culture is   
an important factor in influencing obesity.  In fact, obesity    
is regarded in these societies as a positive attribute as it   
is thought to signify wealth and prestige.

Several affluent nations also have high rates of obesity, 
such as the United States, with 74% of its adult population 
being overweight, Kuwait (74%), New Zealand (68%), 
Australia (67%), United Kingdom (68%) and Canada 
(61%) (figure 10.83).  On the other hand, several other  
affluent nations have much lower rates of obesity, such   
as Denmark (46%), Italy (45%), France (40%) and Japan 
(23%).  At the other end of the scale, countries with low 
levels of obesity, such as Vietnam (6%), Bangladesh (6%), 
Ethiopia (5%) and Eritrea (4%) are LEDCs (figure 10.84).  
Overall, the pattern shown in figure 10.82 suggests that 
while obesity is a disease of affluence, it does not affect  
all countries and all cultures to the same extent.

10.83  A family at Kitty Hawk, USA.  The US has one of the world's 
highest rates of obesity. 

10.84  Most of the people gathering water at this communal well in 
Eritrea are underweight.  Eritrea has one of the world's lowest rates    
of obesity. 

Of course, obesity is just one example of a disease of    
affluence.  It has been said that in the coming decades, 
rising affluence will bring a global ‘plague’ of neurologi-
cal diseases.  The reason that affluence is increasing life 
expectancies and ageing brings neurological disorders.  
Figure 10.85 shows the distribution of countries where 
20% or more of the national populations are aged over 65 
years today, and the projected pattern in 2050.  This is  
because improved medical care has lengthened average 
life expectancies around the world, and at present, world-
wide average life expectancies are increasing by about 
five hours per day.

10.85  Percentage of the population aged 65 and over in 2009 (top) and 
predicted in 2050 (bottom). 

As a consequence of increasing longevity, age-related   
diseases such as Alzheimer’s disease (a type of dementia) 
and Parkinson’s disease will almost certainly increase.  As 
people age beyond 65 years, the chances of getting either 
(or both) of these diseases increases exponentially.  It is 
expected by by 2050, the United States alone will have 
about 32 million people over the age of 80, and unless 
there are significant medical breakthroughs before that 
time, about half of them can be expected to be affected   
by Alzheimer’s disease while an additional 10% will have 
Parkinson’s disease.  On the brighter side, for reasons  
that are not yet understood, there is a significant negative   
correlation between the incidence of neurological diseases 
and most forms of cancers, meaning that those who get 
cancer are less likely to be also affected by dementia.

It can be seen from this discussion that the concept of  
diffusion relates somewhat differently to diseases of     
affluence than to diseases of poverty.  Most diseases of 
affluence are to some extent ‘lifestyle diseases’, and thus 
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they are generally non-communicable.  Therefore, the 
spread of most diseases of affluence is the consequence of 
the spread of affluence, not a direct process of disease dif-
fusion as occurs with infectious diseases.  For that reason, 
the influence of globalisation (as shown in figure 10.66) is 
even more significant for understanding the spread of 
diseases of affluence than it is for diseases of poverty. 

Because diffusion of diseases of affluence is a secondary 
process, barriers to diffusion become more difficult to  
develop.  Although some might argue that MEDCs ought 
to reduce their standards of wealth, this is usually argued 
on the grounds of environmental sustainability of global 
justice rather than as a strategy to reduce the incidence of 
diseases of affluence.  Suggestions to reduce the rates of 
diseases caused by longevity by shortening people’s lives 
are also unlikely to attract widespread support.  This, the 
barriers to diffusion are more difficult to identify and   
define for diseases of affluence than they are for diseases 
of poverty.

Q U E S T I O N  B L O C K  1 0 L
1.! Why are neurological diseases regarded as diseases of 

affluence?

2.! Referring to data in figure 10.82, explain why obesity is (or 
is not) a disease of affluence.

3.! Explain how the concept of diffusion relates to diseases of 
affluence.

4.! It is claimed that “the barriers to diffusion are more difficult 
to identify and define for diseases of affluence than they are 
for diseases of poverty”.  Identify and describe (a) the factors 
that have led to reductions in the incidence of diseases of 
affluence, and (b) the factors that have the potential to 
reduce rates of diseases of affluence in the future.

Geographic Factors and Impacts of the Spread 
of AIDS

One way of classifying diseases is according to the  
way they are spread.  Water-borne diseases are spread 
when a person consumes or has contact with water that 
is contaminated by the disease.  Examples include    
bilharziasis, guinea worm infection, cholera, dysentery 
and river blindness.  Vector-borne diseases are trans-
mitted to humans by an insect (such as a mosquito or 
tick) or an other type of arthropod such as a spider.  
Directly transmitted diseases are transferred from   
one human to another.  This can occur in several ways, 
such as droplet contact (coughing or sneezing on      
another person), direct physical contact (touching an 
infected person, including sexual contact), indirect  
contact (such as by touching or eating something that 
an infected person has touched).

An example of the spread of a vector-borne disease 
(malaria) was provided in the previous section.  How-
ever, the geographical factors influencing the spread   
of directly transmitted diseases are quite different, and 
this will be shown here with reference to AIDS.

The impact of AIDS in raising death rates in some parts of 
the world, and especially in Africa, was discussed earlier 
in this chapter.  AIDS, or Acquired Immune Deficiency 
Syndrome, is a sexually transmitted disease that was first 
identified in 1981.  It is caused by a virus known as HIV, 
or Human Immunodeficiency Virus.  Between 1981 and 
1994, about 15 million people became infected with HIV, 
and at that time (1994), the World Health Organisation 
estimated that between 30 million and 40 million people 
would have been infected by HIV by the year 2000.  The 
forecast was only slightly pessimistic, and by the end of 
2007, the figure had reached 33.2 million (table 10.5).  As 
this table and figure 10.86 show, more than 90% of AIDS 
cases are in Less Economically Developed Countries 
(LEDCs).  Because AIDS has become a large-scale global 
health problem in a short time, it is referred to as a     
pandemic.

As shown in figure 10.64 earlier in this chapter, AIDS   
affects both LEDCs and MEDCs.  However, the causes 
and the effects of the disease are quite different in each 
case.  Among the More Economically Developed       
Countries (MEDCs), AIDS is becoming a more significant 
cause of death, although it is still far behind cancer, heart 
disease and strokes.  As long ago as 1986, AIDS was the 
main killer of young adult males in San Francisco.  AIDS 
can be spread in several ways, including through intra-
venous drug use, using infected needles, during sexual    
activity, from a blood transfusion using poorly screened 
blood and from an infected mother to her unborn baby.   
In MEDCs, AIDS is primarily (although certainly not 
only) a lifestyle-related disease.

The pattern in LEDCs is quite different, and in those 
countries AIDS is primarily a disease of poverty caused 
by lack of information and inadequate health care sys-
tems.  In Sub-Saharan Africa, AIDS is the leading cause of 
death.  Some countries with very high rates of HIV infec-
tion include Swaziland (33% of the population), Botswana 
(24%), Lesotho (23%), Zimbabwe (20%) and South Africa 
(19%). 

Unlike most diseases in the world, and being a new     
disease, AIDS has been studied and recorded since its 
very beginnings.  This enables us to study the spread of 
the disease, which we call spatial diffusion,  and to learn 
something about the spread of diseases in general.  In   
this way, geography makes a contribution to helping the    
welfare of humanity (see the ToK Box on page 438).

There have been two main types of HIV.  These are known 
as HIV-1 and HIV-2.  Most of the recorded cases have 
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Region Year Adults and 
Children Living 

with HIV

Adults and 
Children Newly 

Infected with HIV

Adult Prevalence
(%)

Adult and Child 
Deaths due to 

AIDS

2007 22,500,000 1,700,000 5.0 1,600,000

Sub-Saharan Africa 2004 21,400,000 2,000,000 5.7 1,500,000

2001 20,900,000 2,200,000 5.8 1,400,000

2007 380,000 35,000 0.3 25,000

Middle East and North Africa 2004 340,000 39,000 0.3 23,000

2001 300,000 41,000 0.3 22,000

2007 4,000,000 340,000 0.3 270,000

South and South-East Asia 2004 3,750,000 400,000 0.3 230,000

2001 3,500,000 450,000 0.3 170,000

2007 800,000 92,000 0.1 32,000

East Asia 2004 650,000 84,000 0.1 22,000

2001 420,000 77,000 <0.1 12,000

2007 75,000 14,000 0.4 1,200

Australia and the Pacific 2004 52,000 9,000 0.3 900

2001 26,000 3,800 0.2 <500

2007 1,600,000 100,000 0.5 58,000

Latin America 2004 1,450,000 120,000 0.4 55,000

2001 1,300,000 130,000 0.4 51,000

2007 230,000 17,000 1.0 11,000

Caribbean 2004 215,000 18,500 1.0 12,500

2001 190,000 20,000 1.0 14,000

2007 1,600,000 150,000 0.9 55,000

Eastern Europe and Central Asia 2004 1,000,000 190,000 0.7 32,000

2001 630,000 230,000 0.4 8,000

2007 760,000 31,000 0.3 12,000

Western and Central Europe 2004 610,000 30,000 0.2 9,500

2001 620,000 32,000 0.2 10,000

2007 1,300,000 46,000 0.6 21,000

North America 2004 1,200,000 45,000 0.6 21,000

2001 1,100,000 44,000 0.6 21,000

2007 33,200,000 2,500,000 0.8 2,100,000

WORLD 2004 30,667,000 2,935,500 0.8 1,905,500

2001 29,000,000 3,200,000 0.8 1,700,000

Table 10.5
The World Distribution of HIV/AIDS, 2001 to 2007

Source: UNAIDS / WHO
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been HIV-1.  Most virologists (people who study viruses) 
believe that HIV-1 began with the transfer of a similar 
virus from chimpanzees to humans in central Africa,    
possibly in Congo, which then mutated.  Although it is 
conceivable that the virus transferred from chimpanzees 
to humans through a sexual act, the commonly accepted 
theory is that the virus was caught as a result as a result  
of chimpanzees being killed and eaten, or perhaps when 
their blood entered a hunter’s body through skin cuts or 
wounds.  Although cross-species infection is fairly rare, 
chimpanzees and humans share a close genetic relation-
ship, and it is certainly possible that a virus could have 
been caught by a human, after which the virus mutated  
to become HIV-1.

It is thought that HIV-1 was taken from central Africa to 
Haiti by vacationers returning home.  From Haiti, HIV-1 
was taken to the United States by American tourists, and 
from the United States it spread to Europe (figure 10.87).

HIV-2 was not identified until 1986.  The spread of HIV-2 
was quite different from the spread of HIV-1.  HIV-2 
seems to have begun in West Africa, probably in the small 
nation of Guinea-Bissau.  Guinea-Bissau is a former     
Portuguese colony, and the disease spread from there to 
Portugal (in Europe) and to two other former Portuguese 

colonies in Africa, Mozambique and Angola (figure 10.88).  
From these four nations, HIV-2 then spread elsewhere in 
Africa.  The disease spread to North America from 
Guinea-Bissau, to South America from Guinea-Bissau and 
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AIDS is decimating the workforce in several African countries
Workforce lost to AIDS by 2005 and 2020, selected African countries (%)
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10.86  Adult HIV/AIDS prevalence.

10.87  The spread of HIV-1.
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Angola, and to Europe from Guinea-Bissau, Angola and 
Mozambique.  By 1994, Portugal was still the main centre 
of dispersion of HIV-2 through Europe.

AIDS has now become a major cost to the world’s health 
services.  There are the direct costs of diagnosing and 
treating the disease as well as the indirect costs of the loss 
of earnings due to premature deaths.  AIDS is a prolonged 
illness, and sufferers sometimes draw upon health      
services for many years as a result of the disease.  Because 
AIDS usually affects young adults who would usually be 
the most productive sector of society, the indirect costs of 
AIDS are very significant.

The impact of HIV/AIDS in Sub-Saharan Africa is major.  
In the nation of Kenya, there are only 700 doctors, and 
they are overwhelmed by the AIDS pandemic.  The ex-
pression which is often used in Kenya is “if you’re not 
infected, you’re still affected”.  In countries such as 
Kenya, AIDS has reduced the supply of teachers in 
schools, and many children are forced to stay home from 
school to look after family members who are sick.  In 
these ways, AIDS will cause ongoing problems for na-
tional development in the coming decades.  These prob-
lems are amplified when many children are forced to 
leave school to earn income, replacing the income earned 
by parents who have died from AIDS.  It is understand-
able that many LEDCs are worried about AIDS and are 
trying to educate their populations about the dangers of  
it (figures 10.89 and 10.90).

10.89  An AIDS awareness sign in a small village in southern     
Ethiopia. 

One of the problems faced in the fight against AIDS is the 
prejudice shown towards AIDS sufferers by a large part  
of the general population in many countries.  In the early 
years of the pandemic, AIDS was sometimes referred to  
as the ‘gay plague’, causing many people to feel there was 
something sinister or immoral about the disease.  Some 
even labelled the disease “God’s revenge”.

Although unprotected homosexual sex between men    
continues to account for most new cases of AIDS in many 
countries, such as Canada, New Zealand, Australia, the 
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10.88  The spread of HIV-2.
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United Kingdom and many nations in Latin America, 
other causes account for the majority of new cases in other 
parts of the world.  In Western Europe, for example, the 
largest proportion of new HIV infections comes from   
unprotected heterosexual sex, often between migrants 
from countries where the rate of HIV infection is high.  In 
Western Europe, less than one-third of newly diagnosed 
HIV infections are due to unsafe sex between men, and 
only about one case in twenty to injecting drug use.

10.90  An AIDS awareness poster in Lilongwe, Malawi. 

In Russia and other former Soviet republics such as 
Ukraine and Belarus, the main source of new HIV         
infection is injecting drug use.  The causes in some LEDCs 
are also lifestyle-related, although in different ways to 
MEDCs.  In Thailand, for example, almost half new cases 
are women who have caught it from their husbands or 
partners who had been infected either during unsafe paid 
sex or through injecting drug use.  In Indonesia, the main 
cause is using contaminated injecting equipment, but 
other important causes are unprotected paid sex and, to   
a much lesser extent, unprotected sex between men.  In 
other Asian countries such as Pakistan and Vietnam,  the 
main cause of new HIV infections is injecting drug use 
(figure 10.91).

In Africa, lifestyle is less of a factor compared with other 
causes such as poor public health or lack of information.  
In most parts of Africa and some parts of Asia, the major-
ity of new HIV cases are women (whereas most new cases 
are men outside of Africa).  Many of these women have 
caught HIV from their husbands after they (the husbands) 
had been away from home having paid sex.  The women’s 
HIV infection is often diagnosed when they arrive at 
pregnancy clinics, meaning that their babies will be born 
with an HIV-infection.  For many of these babies, they  
will grow up as HIV-infected orphans as their parents will 
have died from AIDS when they were still very young 
(figures 10.92 and 10.93).

10.92  Children with AIDS sitting in front of their orphanage in 
Phnom Penh, Cambodia.

10.93  Young AIDS sufferers in an orphanage in Phnom Penh. 

One of the problems faced by planners trying to combat 
the spread of AIDS is the high cost of treatment.  For    
example, southern China’s Guangzhou province, with      
a population of almost 90 million people, has only one 
dedicated AIDS treatment ward with 24 beds in a hospi-
tal, where one month’s treatment (including medicines) 
costs almost $US5,000.  Such a cost is typical of many 
countries, but in LEDCs it is clearly beyond the scope of 
many AIDS sufferers, who simply must leave the condi-
tion untreated.  AIDS is an example of a medical  condi-
tion where prevention is much cheaper and more effective 
than trying to cure the disease (figure 10.94).
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10.91  A poster in Ethiopia 
educating people not to 
accept syringes because of 
the risk of catching AIDS.
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10.94  Condoms have been shown to reduce the risk of catching AIDS. 

In examining the geographical factors responsible for    
the incidence and spread of AIDS, it is clear that travel       
(relocation diffusion) played an important role in the early 
spread of HIV.  In Africa, where the virus originated, 
AIDS almost certainly spread along long-distance truck 
routes (figure 10.95).  International travel by young men 
who were enjoying the gay sexual revolution of the late 
1970s and early 1980s then played a significant role in 
spreading the virus unknowingly on a global scale.   It is 
also thought that several of the early outbreaks in African 
nations were not started by Africans infected with the 
early forms of virus, but by foreigners visiting from     
overseas where the epidemic had also been expanding — 
an example of reverse diffusion.

10.95  A long distance truck stop in Africa.  The early spread of AIDS 
occurred along the trucking routes. 

Q U E S T I O N  B L O C K  1 0 M

1.! What do the letters (a) AIDS and (b) HIV stand for?

2.! How serious is the AIDS pandemic?  Use specific statistics 
from table 10.5 to support your answer.

3.! Describe the world distribution of AIDS.

4.! Using figure 10.87, describe the spread of HIV-1.

5.! Using figure 10.88, describe the spread of HIV-2.

6.! What are the (a) direct costs and (b) the indirect costs of 
AIDS?

7.! What management strategies can be applied to reduce the 
impact of AIDS?

8.! Contrast the geographic factors responsible for the incidence 
and spread of malaria and AIDS.
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