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SPECIAL CHAPTER
The past half-century has been extraordinarily eventful and has seen spectacular
progress in agricultural technology and productivity, but far from sufficient progress
in poverty alleviation and food security, particularly in rural areas. At the same time,
perceptions have evolved regarding both development and the contribution of
agriculture to the overall development process. Part II of this issue, "VVorld food and
agriculture: lessons from the past 50 years", investigates some of the major factors
that explain both the positive and negative changes that occurred in the second half
of the twentieth century. It addresses: the social and economic impact of agricultural
modernization; the role of staple food production in nutrition and food security;
trends in agricultural productivity and the explanatory factors behind them; and the
political economy issues involved in preventing the exclusion of some population
groups from the development process. The goal of eradicating hunger is attainable
and this is the main underlying theme throughout the chapter but its realization
will require sustained policy commitment.
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Foreword
The last years of the twentieth century were generally unfavourable for world food
and agriculture. The State of Food and Agrkulture 2000 reports only very
modest growth in world agricultural production in 1998, and the estimates for
1999 do not appear to indicate any improvement. Particularly for the developing
countries, where the performance of the agricultural sector is of special concern,
prospects for 1999 are for a noticeable slowdown in crop and livestock
production - reflecting a negative trend that is now in its third consecutive year. It
has been a difficult period for many of these countries, which have been facing
unusually adverse climatic conditions, together with the negative economic
impact of the financial crisis that erupted in 1997, declining prices of several of
their major commodity exports and, in a number of cases, political instability and
conflicts. Food supply disruptions associated with these problems have led to the
outbreak or persistence of serious food emergency situations in a large number of

countries - currendy more than 30 - arottnd the world.
The close of a millennium is an opportune time for studying the past with a
view to seeking lessons for the future. In its special chapter, "VVorld food and
agriculture: lessons from the past 50 years", The State of Food and Agrkulture
2000 reflects on humankind's achievements and failures in fighting poverty and
hunger over the past half-century - a theme that stimulates both historic and
prospective thought
Overall, the past 50 years have been a period of unprecedented progress on
many fronts. Major gains have been achieved by all developmental yardsticks real income, life expectancy, infant survival and levels of education and nutrition.
Science and technology have changed the daily lives of many beyond anything
imagined in the mid-1900s; people with even modest means today can hope for
better health care, mobility and communications than the richest in those days;
some diseases that had afflicted humankind since time immemorial have
disappeared; humans and their machines are now routinely voyaging into outer
space; and innovations in computer and information technology are succeeding
each other at a bewildering pace, at once offering answers to our practical
problems and introducing profound changes to social and economic interactions
and people's behaviour.
Among our achievements has been progress in fighting world hunger.
Undernourishment, especially in populous Asian countries, has diminished, with
initial constraints of gigantic dimensions and complexity successfully overcome.
Famine, a threat that is as old as humankind and has claimed millions of deaths
even in recent decades, now only occurs in exceptional circumstances - mostly in
the case of war and conflict in countries already suffering from set-ions problems
of undernuirition and institutional capacity.
Yet the past 50 years have also left a backlog of unresolved problems, new
challenges, risks and uncertainties. We must pose serious questions about the
meaning and scope of our economic and technological achievements and their
cost to us and future generations. Our technological and economic gains overall

appear sadly ironic when contrasted with the squalor and hopelessness in which a
large segment of htunankind continues to live. More than 800 million people 13 percent of the world's population - still lack access to the food they need and
are therefore condemned to short and unfitlfilled lives.
Observers of our time ha-ve termed it variously an "information", "atomic" and
"globalization" age. It can also be characterized, sadly, as an age of "inequity".
Indeed, it is difficult to find a more apt discription for a world in which disparities
and inequities are as striking as they are unjustified - a world in which the
poorest 20 percent of the population accounts for slightly more than 1 percent
of global income, while the richest 20 percent claims 86 percent We also find it
hard to conceive of safe and civilized future societies in which such disparities
would be allowed to widen further - a tendency- that is, however, suggested by
certain aspects of the evidence before us. For instance, between 1960 and 1994,
the income ratio between the richest 20 percent and the poorest. 20 percent
inceased from 30:1 to 78:1.1 Beyond these broad statistics are pervasive
inequities and disparities - among and widrin countries - between rural and
urban populations. between ethnic and minority groups, between women and
men. The concept of inequity can also be seen in its intergenerational dimension:
the culture of consumerism, on the one hand, and survival strategies of the poor,
on the other, have often resulted in environmental dama.ge that compromises the
capacities and potential of future generations.
Inequities can also be found within agricultural and rural societies..It is a wellknown fact that the poorest tend to be concentrated in rural areas, and this
feature stubbornly persists. Within agriculture itself, this publication highlights
the growing technological, productivity and income gaps between modem and
traditional farming systems - a process that is leading to a progressive
pauperization of small-scale farmers, who cannot possibly compete with modem
capitalized farms in an increasingly open world economy.
There are powerful forces behind the trend of growing inequality. The ongoing
process of globalization and tinarket liberalization may unleash opportunities for
all, but more so for those who have the resources, infbrrnation and expertise to
benefit from them.
We are convinced, however, that the batde against inequity, poverty and hunger
can be won. The State of Foocl and Agriculture 2000 advocates ways out of the
"poverty trap" in which governments and institutional structures play a major role.
It is fundamental that the public sector does not relinquish its role as provider of
basic social services and does not neglect the poor and vulnerable, and it is
crucial that it creates an institutional framework that unleashes and protects
people's initiative and rewards their efforts. The publication also underlines the
obvious but often neglected fact that, because the poor and undernourished are
heavily concentra ted in rural areas. any serious effort to alleviate their plight must
.

' World Resources Institute. 1998. World Resourres 1998-99, p. 145. Oxford, UK,
Oxford Universiiy Press.
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necessarily begin with agricultural and rural development The fact that many of
the poor are staple food producers points to a clear policy orientation - that of
helping the poor to produce more and better-quality staple food more efficiently
in order to take the first step out of poverty. Painfully learned lessons show the
importance of observing these simple policy principles.
Arnazing gains have been achieved in agricultural productivity over the past
half-century, thanks to progress in technology and expertise. The major challenge
now is to reduce the technological gap by adapting improved technologies, old
and new, to the local conditions and needs of low-income food-deficit countries
as well as to specific areas within countries.
This does not mean that scientific research for new technological avenues
should not be intensified. Indeed, it should. Biotechnology, in particular, holds
much promise for the future, and its application in agriculture is still in its
infancy. Its development, however, must be undertaken with full consideration of
ethical issues as well as of quality and safety-related risks.
The general conclusion to be drawn from our experience of the past 50 years is
that much has been achieved in reducing hunger in the world, but still much
more remains to be done if the scourge of hunger is to be eradicated. The
necessary technology and sufficient resources exist today. Therefore, if we do not
fulfil our commitment to eradicate hunger, we will have no excuse to offer to new
generations other than that of ignorance, shortsightedness and selfishness.

Jacques Diouf
FAO DIRECTOR-GENERAL
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Explanatory note
Symbols
The following symbols are used:

none or negligible (in tables)
not available (in tables)
US dollars

Dates and units
The following forms are used to denote years or groups of years:
1996/97
a crop, marketing or fiscal year running from
one calendar year to the next
1996-97
the average for the two calendar years
Unless otherwise indicated, the metric system is used in this
publication.
=
"Billion"
1 000 million.

Statistics
Figures in statistical tables may not add up because of rounding.
Annual changes and rates of change have been calculated from
unrounded figures.
Production indexes
The FAO indexes of agricultural production show the relative
level of the aggregate volume of agricultural production for each
year in comparison with the base period 1989-91. They are
based on the sum of price-weighted quantities of different
agricultural commodities after the quantities used as seed and
feed (similarly weighted) have been deducted. The resulting
aggregate therefore represents disposable production for any use
except seed and feed.
All of the indexes, whether at the country, regional or world
level, are calculated by the Laspeyres formula. Production
quantities of each conunodity are weighted by 1989-91 average
international commodity prices and summed for each year. To
obtain the index, the aggregate for a given year is divided by the
average aggregate for the base period 1989-91.
Trade indexes
The indexes of trade in agricultural products are also based on
the base period 1989-91. They include all the commodities
and countries shown in the FAO hade Yearbook Indexes of

xxi

total food products include those edible products generally
classified as "food".
All indexes represent changes in current values of exports
(free on board If.o.b.1), and imports (cost, insurance, freight
[c.i.f.1), expressed in US dollars. When countries report imports
valued at f.o.b., these are adjusted to approximate c.i.f. values.
Volumes and unit value indexes represent the changes in the
price-weighted sum of quantities and of the quantity-weighted
unit values of products traded between countries. lbe weights
are, respectively, the price and quantity averages of 1989-91
which is the base reference period used for all the index
number series currently computed by FAO. The Laspeyres
formula is used to construct the index numbers.
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The State of Food and Agriculture 2000

WO LD REVIEW
I. CURRENT AGRICULTURAL
SITUATION - FACTS AND FIGURES
I. CROP AND LIVESTOCK PRODUCTION
World crop and livestock production in 1998 is estimated to
have expanded at a very modest rate of only 1.1 percent, the
lowest since 1998. This unfavourable outcome is to a large
extent the result of a decline in output in the developed
countries, estimated to be 1 percent However, the performance
of the developing countries as a group was also relatively
disappointing during 1998. Their agricultural production
expanded by only 2.6 percent, lower than the already relatively
modest rate of 2.9 percent in 1997, aldiough this slowdown
follows a series of high rates, in the range of 4 to 5 percent

recorded from 1993 to 1996.
Estimates of agricultural production in 1999 are still
provisional, but point to an expansion in global crop and
livestock production of roughly the same limited order of
magnitude, 0.9 percent, in 1998. For 1999, however, while the
developed country performance appears to have improved
slightly relative to 1998, the developing country group appears
to have experienced a further deceleration in the rate of increase
of crop and livestock production. If the provisionally estimated
rate of expansion of 1 percent for the developing countries were
to be confirmed, 1999 would be the third consecutive year of
noticeable slowdown, representing the lowest recorded rate of
growth in agricultural production in the developing countries

since 1972.
A major factor behind the slower growth of output in
developing countries is the worsening peifonnance of the Far
East and the Pacific developing region. Production growth in
this region slowed to only 1.8 percent in 1998. Bad weather
conditions, in particular torrential rains from June to September
in some countries arid El Nirio-related droughts in others, were
the main common factors behind the worsening performance.
The provisional estimates for 1999 indicate that regional
production growth may have slowed further, to only 1.2 percent.
Such developments are, to a large. extent, determined by the
situation in China where, after six consecutive years of output
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growth at more than 5 percent, agricultural output growth in
1998 fell to a more modest 3.3 percent, as floods in the
central parts of the country affected, in particular, the rice and
wheat crops. Provisional estimates for 1999 point to almost
stag,nant production, with output increasing by less than
1 percent In particular, a slight reduction in paddy output is
expected, partly owing to the lowering of the state purchasing
prices for inferior quality grains and to crop damage caused by
heavy rains injurie and July. India recorded a slight reduction,
of less than 1 percent, in agricultural output in 1998, while a
modest recovery was expected to take place in 1999. Other
larger countries in the region suffered either declines in
agricultural production (Indonesia, the Philippines, the
Republic of Korea, Thailand, Malaysia) or slowdowns in output
growth (Bangladesh, Cambodia) in 1998. Resumed output
growth was expected in 1999 in most of these countries, with
the exceptions of Indonesia and the Republic of Korea. The
production estimates now point to Viet Nam as the most
consistently positive agricultural performer in the region, with
rates of production growth near or above 5 percent for the past
eight years.

In Latin American and the Caribbean, agricultural production
also experienced slower growth in 1998, at an estimated rate of
1.9 percent The slowdown is largely accounted for by a below
average rate of expansion in Brazil, where crops were hit by
droughts in parts of the country and rains caused exceptional
damage, affecting wheat-producing regions in particular. The
Andean region was affected by severe dry spells, which caused
output to stagnate in some countries and actually to decline in
others. Hurricanes George and Mitch caused immense human
and material losses and also damaged agriculture in several
countries in Central America and the Caribbean. On the other
hand, strong output growth was recorded in Argentina.
Estimates for 1999 point to an expansion in agricultural
production at a rate only slightly higher than that of 1998.
While performance in 1999 should improve markedly in Brazil
arad Peru, Argentina and Chile appear to have witnessed
stagnating or slightly declining levels of production and the rate
of growth appears to have slowed in Mexico.

In sub-Saharan Africa, apicultural output recovered in 1998
from the small decline of the previous year and grew by an
estimated 4.3 percent, largely owing to strong expansion of
production in Nigeria, which followed the contraction in 1997.
6

The State of Food and Agriculture 2000
^11111111101111111.110111-

11111111111111111111111/1111111111111.11

Particularly good performances were also recorded for Angola,
Ghana, Mozambique and Uganda, while Ethiopia, Zambia and
Zimbabwe witnessed a decline, estimated in the 3 to 5 percent
range, and the Sudan and the Democratic Republic of the
Congo saw stagnating levels of production. The provisional
estimates for 1999 indicate that agricultural production growth
may have slowed to less than 2 percent, with lower rates of
growth in the strong performers of 1998 and actual declines
expected in Angola, Kenya, the United Republic of Tanzania
and Zimbabwe.

In the Near East and North Africa region, agricultural
production in 1998 more than recovered from the decline of
1997, growing by an estimated rate of more than 8 percent A
major factor behind this was increased production in the North
African countries - Algeria, Morocco and Tunisia - which had
suffered a sharp weather-induced downturn in 1997. But
performances also improved markedly, with strong expansion of
production, in such other countries as the Islamic Republic of
Iran, the Syrian Arab Republic and Turkey. In Egypt, by contrast,
agricultural production is estimated to have suffered a slight

decline. Estimates for 1999 point to another decline in
agricultural production in the region, currendy estimated to be
3 percent The major factor behind this is another sharp decline
in Morocco, where the cereal crop has fallen by almost half as a
result of inadequate rainfalls and reduced plantings, and
declines in production are estimated also for the Islamic
Republic of Iran, Jordan, the Syrian Arab Republic and Turkey.
The transition countries experienced a 6 percent decline
resulting mainly from a further severe contraction recorded for
the Commonwealth of Independent States (CIS), where many of
the major producing areas were seriously affected by drought
Production declined significantly, inter alia, in the Russian
Federation, Ukraine and Kazakhstan. Outside the CIS, a major
decline in agricultural production was also recorded in
Romania, while strong output growth was recorded in Poland.
Estimates for 1999 point to a marginal increase in production
in the transition countries as a group, with further slight declines
expected for the Russian Federation and Ukraine, strong
recovery in Kazakhstan and more modest output growth in
Romania. Only relatively minor variations in agricultural
production have been estimated for the remaining developed
country groupings in 1998 and 1999, with only North America
recording increases in production in both years.
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2. FOOD SHORTAGES AND EMERGENCIES
The number of countries facing food emergencies as of
February 2000 is estimated to be 32, compared with 38 in
Febmary 1999.
In East Africa, substantial food assistance will be required
throughout 2000, mainly because of drought-induced crop and
livestock losses. Successive poor rains in most pastoral areas of
the subregion have severely affected pastures and livestock,
resulting in acute food shortages and the migration of
thousands of people in search of water and food. Past or
ongoing civil conflicts have also seriously disrupted food
production and distribution in some areas, causing food
shortages and mass population displacements. In Somalia, poor
Deyr season rains have exacerbated food supply difficulties in
sonae southern regions. In Kenya, food assistance is urgendy
sought for more than 2.7 million people in the drought-affected
Northern Plainlands and North-Eastern Province. In Eritrea,
nearly 600 000 people, affected by the war with Ethiopia and
by drought, need urgent food assistance. In Ethiopia, the food
supply situation is very tight for more than 8 million people,
including some 400 000 displaced by the border war with
Eritrea. In the Sudan, despite a stable food supply situation,

about 103 000 tonnes of food aid is needed for some 2.4
million people affected by drought and the long-running civil
conflict In the United Republic of Tanzania, localized crop
failures have affected thousands of people in several central and
lake regions. In Uganda, despite an improved food supply
situation in most parts of the country, serious food shortages
owing to drought are reported in the eastern Karamoja region,
while food assistance is being provided to people affected by
persistent insurgency in the north and west of the country.
In West Africa, following two consecutive above-average crops

in 1998 and 1999 in most countries of the Sahel, the food
supply situation is stable and markets are well supplied.
Households and national food security stock managers have
been able to replenish their stocks. However, some areas were
affected by floods in September and October 1999, notably in
Mauritania, the Niger and Senegal. In coastal countries along
the Gulf of Guinea, floods also affected northern regions of
Benin, Ghana, Nigeria and Togo. Following many years of civil
strife, Liberia and Sierra Leone remain heavily dependent on
international food assistance, despite some improvement in
food production in Liberia.

8
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In the Great Lakes region, food shortages persist in several
countries. In Burundi, the food supply situation is tight
following reduced harvests caused by dry weather and persistent
civil strife. In particular, the food and health situation is critical

for some 800 000 displaced people in camps who have no
access to their fields. In Rwanda, despite an improvement in
food production, food shortages persist in certain areas that
were affected by drought In the Democratic Republic of the
Congo, severe food shortages and malnutrition are reported
among large numbers of the displaced population, mainly in the
northeastern Katanga and south Kiwi areas, which remain
inaccessible owing to insecurity. The security situation is
improving in the Congo, but displaced populations are still
vulnerable.

In southern Africa, the worst floods in 40 years struck
Mozambique, South Africa, Botswana and Swaziland in early
February, leaving tens of thousands homeless and causing
considerable damage to infrastructure. In Mozambique, the
worst hit country, the rturnber of people severely affected by the
floods and in urgent need of emergency food assistance is
currendy estimated to be 300 000 but is still rising. In Angola,
emergency food aid continues to be needed for 1 1 million
internally displaced people as a result of the protracted civil
conflict; food aid is also required by large numbers of Angolan
refugees in neighbouring countries.
In the Near East, food production in Afghanistan is likely to be
constrained by serious shortages of agricultural inputs and
population displacement In Iraq, despite recent beneficial rains,
prolonged drought conditions and shortages of agricultural
inputs continue to affect cereal production. In the Islamic
Republic of Iran. Jordan and the Syrian Arab Republic, which
were affected by drought last year, crop prospects have improved
recendy following favourable rains.
In Asia, vulnerable populations in a number of countries
continue to be affected by serious food supply difficulties
resulting from past disasters and the effects of economic
turmoil. Two large natural catastrophes affected the region in
1999. The first was the cyclone in northeastern India, which
covered the states of Orissa, West Bengal and Andhra Pradesh
and had a severe impact on household food sectuity. The
second disaster was in Viet Nam, where the worst flooding in
decades affected central coastal areas in late October 1999. In
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Map 2
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the Democratic People's Republic of Korea, the food supply
situation continues to give cause for concern as domestic food
production remains well below needs, while economic problems
are heavily constraining the cotmtry's capacity to supply
essential inputs to agriculture and to import commercially. In
East Timor, overall food supply prospects in the medium to
long term are less gloomy than envisaged at the height of the
crisis following the August 1999 referendum. Concerns persist
regarding the plight of refugees still in West Timor, with the
United Nations Children's Fund (UNICEF) reporting moderate
to severe malnutrition in camps. In Mongolia, the transition
from a centrally planned to a market economy has resulted in
the dismanding of various state structures, including state farms.
As a consequence, productivity and production have fallen,
resulting in deterioration in food security among vulnerable
groups.
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In Latin America, unusually adverse weather phenomena have
affected the whole region in the last few years. A prolonged
drought in 1994 inflicted severe damage on the important firstseason cereal and bean crops in Central American countries.
Losses in the range of 25 to 30 percent of anticipated
production were incurred. Hmricanes Lily (1996) and George
(1998) in the Caribbean were followed by hurricane Mitch, one
of the most destructive natural disasters of the century which
swept across Central America in late 1998, devastating all crops
along its path and leaving a large number of victims and
immense damage to housing and infrastructure. To date,
countries are still in the process of reconstruction. Furthermore,
and most important, virtually the entire region was severely
affected by the El Niño phenomenon for a long period,
extending from early April 1997 to late September 1998 and
resulting in diverse negative effects such as torrential rains,
flooding, severe droughts and extensive forest fires in parts of
the region. Finally, in December 1999, incessant torrential rains
in Venezuela resulted in deadly slips and mudslides, aggravated
by very serious flooding. There were more than 30 000
casualties and extensive damage to housing and infrastructure.
In Europe, several of the Balkan countries remain affected, to a
lesser or greater extent, by a decade of civil unrest which
culminated most recently in war in Kosovo Province of the
Federal Republic of Yugoslavia (Serbia and Montenegro) in the
first half of 1999. The Federal Republic of Yugoslavia now has
more refugees than any other European country and is in a state
of acute economic crisis. This is characterized by, ínter alia, the
deterioration of public utilities, the destruction of fertilizer and
fuel plants and the virtual collapse of social services. At the
beginning of 2000, there are estimated to be more than 1.1
million refugees, internally displaced and economically and
socially deprived people receiving food assistance in Serbia
(excluding Kosovo Province) and Montenegro while, in Kosovo
Province, a further 1 million persons are receiving food aid.
Assistance continues to be provided also in Albania and The
Former Yugoslav Republic of Macedonia for remaining refugees
and other persons rendered vulnerable by the Kosovo

war in 1999.
In the CIS, civil strife in Chechnya has led to the destruction of
the capital, Grozny. other villages and basic infrastructure. The
situation in agriculture is critical, with severe damage inflicted
on livestock and the grape growing industry and mined fields.
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Hundreds of thousands of people have been displaced, either
within the country or to neighbouring autonomous states,
particularly Ingushetia, a small country of some 300 000
inhabitants who are hosting about 200 000 refugees. The food
security of the civilian population trapped in Chechnya is
rapidly deteriorating and the outlook for winter grain and fodder
crops is bleak. Elsewhere in the CIS, economically vulnerable
people and internally displaced or refugees in Armenia,
Azerbaijan, Georgia and Tajikistan continue to need food
assistance. In these countries, gross domestic product (GDP) is
recovering, but slowly, from a level of less than half of that in
1990, but their economies remain fragile. The devaluation of
the Russian rouble in August 1998 and the associated cutback
in trade have slowed recovery. Many vulnerable people, notably
the aged, disabled and recent refugees, are not in a position to
benefit from market reforrns, and targeted food aid is likely to
be necessary in the years to come. In Tajikistan, serious crop
losses caused by the infestation of wheat by yellow rust and
smut in 1999 will need to be addressed if cereal output is to
recover in successive years.
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3. WORLD CEREAL SUPPLY SITUATION AND
OUTLOOK'
World cereal production in 1999 reached 1 865 million
tonnes (including rice in milled terms), slighdy below the
previous year's level but above the average of the past five years.
The decline was mosdy a result of lower wheat and coarse grain

production. Global wheat production fell in 1999, for the
second consecutive year, to about 589 million tonnes, down
2 percent from 1998. Severe drought in the Near East and
parts of North Africa, as well as excessive rainfall at planting
time in northern Europe, were the main causes of the decline in
1999 wheat production. A 5 to 10 percent rise in compulsory
set-aside in the European Union (EU), combined with planting
cutbacks by several wheat growers in response to low prices particularly on winter wheat plantings in the United States also had a negative impact on global production. However, the
decline was partially offset by favourable weather and higher
yields in a number of other countries, including Argentina,
Australia, Bangladesh, Canada, China, India and the Russian
Federation.
At an estimated 876 million tonnes, global output of coarse
grains in 1999 was about 4 percent below the previous year.
Smaller harvests were gathered throughout all regions of the
globe with the exception of Central America, where production
remained unchanged, and Europe, where it increased
marginally. Significant declines occurred among some of
the major producers, including Argentina, China, the EU,
India and the United States. In several countries, such as
China, exceptional dry conditions during the growing
season were responsible for the reduction in output, while
in the United States planted area declined but the yield
was above average.

World paddy output in 1999 is estimated to have returned to
the trend prevailing in the 1990s, after the disappointing 1998
season caused by weather problems in major producing
countries. Supported by an expansion in area and generally
favourable growing conditions, paddy production rose by
2 percent, to 598 million tonnes in 1999, more than twice the
growth rate of 1998. Much of the increase was concentrated in
Bangladesh, Brazil, Egypt and the Philippines, but Argentina,
India, Indonesia and the United States also performed well. By
contrast, output contracted in China following the launch, in
1998, of new policies geared towards enhancing quality grain
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production, which discouraged the planting of early rice,
considered to be an inferior grain.

In 1998/99, total cereal utilization rose slighdy above the
level of the previous season, to 1 875 million tonnes. At this
level, global cereal utilization returned to close to its long-terrn
trend (1986-1998), after being above trend for the previous
two seasons. The volume of cereals used for food consumption
rose the most, while global feed usage was down slightly from
the previous season. All of the increase in cereal utilization
occurred in the developing countries. Overall, the growth in
world food consumoion slighdy exceeded the rise in
population, resulting in a small increase in per caput food
consumption of cereals in 1998/99. Despite a continuing
decline in grain prices during the 1998/99 season, which
would normally stimulate demand, world utilization of cereals
for feed declined slighdy, mostly in response to the slow
economic growth of several countries in Asia and a confirming
contraction in the livestock sectors of the emerging economies
of Eastern Europe and the CIS. Looking into the 1999/2000
season, world cereal utilization is forecast to increase by about 3
percent to 1 882 million tonnes. As in the previous season,
overall consumption of cereals for food is expected to keep
pace with population growth while the total volume of cereals
desiined for animal feed is expected to remain close to the
previous year's level.

World cereal stocks for crop years ending in 2000 are forecast
to reach 332 million tonnes, down by 4 million tonnes from
their opening levels. The main reason for this decline is the
projected level of world cereal utilization in 1999/2000, which
is expected to outpace production. A decline in the wheat and
coarse grains inventories held by some of the major exporting
countries would account for the bulk of this reduction, while
rice carryovers are likely to increase for the second consecutive
year. Overall, the ratio of global cereal carryovers to trend
utilization in 2000/01 would be 17.4 percent, pointing to a
small deterioration from the previous season but still within the
17 to 18 percent range that the FAO secretariat considers to be
the minimum necessary to safeguard world food security.
Moreover, the percentage share of global cereal stocks held
by major exporters, an additional indicator of global food
seem* is expected to remain stable at last year's level of
around 45 percent.
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The reduction in wheat and coarse grain production in 1999
is mostly responsible for the expected decline in wheat and
coarse grains inventories. However, rice stocks are expected to
recover from the reduced levels observed in recent years to the
highest since 1994. Most of the rice stock buildup will be in the
major exporting countries, particularly Thailand, Viet Nam, the
United States and India.

Global cereal trade in 1999/2000 is expected to reach 222
million tonnes, some 8 million tonnes, or 4 percent, more than
in the previous season. The increase is attributed to an
expansion in wheat and coarse grain trade as rice imports are
projected to decline slighdy. For the developing countries as a
group, cereal imports are expected to rise to an all-time high of
about 160 million tonnes. VVhile larger wheat imports would
account for the bulk of this increase, the gradual economic
recovery in southern Asia is likely to result in some expansion in
coarse grain trade as well.
At the current forecast levels, the cereal import bill of the

developing countries in 1999/2000 is expected to reach
roughly $21 billion, which would be about $670 million, or
3 percent, below the previous year's value. Weaker international
cereal prices during the course of the season are expected to
more than offset the rise in import volume. In making this
estimate, the total volume of food aid shipments during the

1999/2000 season is assumed to remain unchanged from the
previous season. For the low-income food-deficit countries
(LIFDCs), cereal imports are likely to remain at last year's
estimated volume of around 70 million tonnes. However, given
the prevailing low prices, the overall cereal import expenses for
this group of countries are expected to fall by at least $670
million, or 5 percent, to around $9.1 billion.

Based on the current evaluation of the latest official and trade
sources and assuming normal growing conditions, the early
outlook for the 2000 wheat crop suggests a global production
level close to that of 1999. VVhile plantings have yet to begin in
the Southern Hemisphere, in the Northern Hemisphere a
combination of good yields and higher plantings could result in
greater production. Favourable weather conditions in many parts
of Asia and North Africa could boost production in countries
adversely affected by drought in 1999. VVheat planting in the
EU is forecast to rise, as current large domestic supplies of
rapeseed, combined with a reduction in aid to oilseeds under
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the first year of Agenda 2000 reform, could encourage
increased wheat planting. In Canada, official estimates point to
an increase in spring wheat area at the expense of canola and
flaxseed because of favourable wheat prices. By contrast, the
winter wheat seeding in the United States was officially set at its
lowest level since 1972, apparently because farmers were
responding to continuing prospects of low prices at planting
time. In China too, latest estimates put winter wheat planting
area down by nearly 7 percent from the previous year, mostly in
response to low prices and the recent government decision to
eliminate support prices for low-quality winter wheat In the
Southern Hemisphere, some of the 2000 coarse grain crops are
already planted in the major producing countries. In southern
Africa, early prospects are favourable, reflecting generally
abundant rains and reports of increased plantings. Similarly, in
South America, weather conditions are generally favourable.
Although an increase in paddy production can be expected in
2000, it could be modest, as there are indications that low
prices in 1999 have prompted some countries in the Southern
Hemisphere - including Australia, Argentina and Brazil - to
reduce plantings. While, in the Northern Hemisphere, planting
for the 2000/01 season will not start until April or May,
current policies in China could bring about a further cut in
output By contrast, Indonesia has already announced a
production target that is about 1 million tonnes, or 2 percent,
higher than the actual 1999 crop.
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4. EXTERNAL ASSISTANCE TO AGRICULTURE
According to provisional data for 1998, total commitments of
official development assistance (ODA) from the major bilateral
and multilateral donors to developing countries for agricultural

development amounted to $12 316 million in current prices.
This is almost exacdy the same level as was recorded in 1997
($12 340 million) but represents an increase over the
level of 1996.
VVhen measured in constant 1995 prices, the multilateral
and bilateral donors' commitments have increased since 1995,
but still remain 8 percent below the level that opened the
decade in 1990.
The share of concessional assistance in total commitments is
estimated at 65 percent in 1998, well below the shares of

1988, at 77 percent, and 1996, at 74 percent The share of
grants in total commitments has remained relatively stable

throughout the 1990s and represented 28 pet-cent in 1998.
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The contributions made by bilateral donors, mainly countries
in the Development Assistance Committee (DAC), remained

about $4.3 billion in both 1997 and 1998. Japan contributed
$1 797 million and $1 853 million, respectively, for the two
years, and thus remained the leading donor among DAC
members. In 1997, Germany was the second donor in terms of
volume, but was surpassed by the United States in 1998 with a
volume of $402 million.

The increased levels of assistance in 1997 and 1998 over that
of 1996 were represented entirely by increased levels of
multilateral assistance, particularly from the International
Development Association (IDA), while bilateral assistance was

actually lower than in 1996.
Throughout the 1990s, the flow of funds to primary
apiculture (including fisheries and forestry) have tended to
decline, while there has been increasing attention to other areas,
in particular environment protection and rural development and
infrastructure.
As for the geographic distribution of flows, there has been a
declining trend throughout the 1990s in the share going to
Africa. In 1998, the largest share of commitments went to Asia
(46 percent), with Latin America and the Caribbean in second
place (23 percent) and Africa third (21 percent). A smaller share
went to Europe (2.5 percent) with an unallocated residual of
7 percent.
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5. FOOD AID FLOWS'
Total cereal food aid shipments, under the programme, project
and emergency categories in 1998/99 (1 July to 30 June)
reached 95 million tonnes, up by more than 3 million tonnes,
or 53 percent, from 1997/98 and the highest since
1993/94. Shipments from the United States more than
doubled to 5.6 million tonnes, while those from the EU also
rose, by more than 30 percent to 2.4 million tonnes. Among
other countries, larger donations were registered for Japan,
whereas those from Australia and Canada declined slighdy. The
increase in cereal food aid shipments concerned mostly wheat,
rice and rye.
On the recipient side, the bulk of the increase in food aid
shipments went to the Russian Federation in the form of
cereals, which rose from only 42 000 tonnes in 1997/98 to

more than 1.3 million tonnes in 1998/99. Shipments to
Bangladesh also rose substantially, by more than 1 million
tonnes to roughly 1.6 million tonnes. Cereal food aid to
Indonesia exceeded 700 000 tonnes, compared with only
9 000 tonnes in the previous year. Larger shipments were also

Figure 4
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registered to the hurricane-ravaged countries of Central America,
especially Honduras, Guatemala and Nicaragua. In Africa, cereal
food aid to most countries fell; the exceptions being mainly
Eritrea, Guinea-Bissau, Sierra Leone, the Sudan and Zimbabwe.
In Asia (in addition to Bangladesh and Indonesia, which were
mentioned earlier), larger food aid shipments were registered to
Mongolia and Nepal, while cereal donations to many other
countries fell drastically, including those to the Democratic
Republic of Korea, one of the largest food aid recipients in
recent wars. Similarly smaller shipments were registered to
Armenia, Sri Lanka, Azerbaijan, Georgia, Kyrgyzstan and
Tajikistan.

In June 1999, major donors approved the new Food Aid
Convention (FAC) and confirmed their intention to implement
it for an initial period of three years, starting in July 1999. The
new FAC calls for a more flexible approach to food aid by
expanding the list of eligible commodities and the methods of
contribution. The comrnodity list has been extended to include
edible oils, root crops (cassava, potatoes, etc.), skimmed milk
powder, seeds for eligible crops, sugar, products that are part of
the traditional diet of vulnerable groups or a component of
supplementary feeding programmes, and micronuirients and
fortified food products. These food items, in aggregate, will be
limited to no more than 20 percent of any donor's
commimient, withl individual commodities limited to between
3 and 7 percent of the total donation, excluding transportation
and other operating expenses. Overall, the total volume of
commitments under the 1999 FAC is 4.89 million tonnes in
wheat equivalent, compared with 5.35 million tonnes under the
1995 FAC . The difference is accounted for by the EU's pledge
to provide 130 million euros in cash, equivalent to a volume of
about 588 000 tonnes, including transportation costs. At
current prices and transportation costs, the food aid volume
commitment under the new convention is roughly equivalent to
the previous one.
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6. INTERNATIONAL AGRICULTURAL PRICES
In the international wheat market, prices have remained under
downward pressure during the first half of the 1999/2000
season, mosdy reflecting good harvests in the major producing
countries. In the futures market, soft red winter wheat values
were under continuous downward pressure, particularly between
October and December when they were quoted at some $10 to

$18 per tonne less than in the corresponding period in 1998.
Against the background of abundant global exportable supplies
and the current favourable 2000 production prospects, support
for a sustained recovery in international wheat prices would have
to come from a strong rise in global import demand during the
2000/01 marketing season. However, considering that the

trade expansion in 1999/2000 mosdy reflected large
purchases by a few drought-stricken countries, the likelihood of

a further use in import demand in 2000/01 could be limited
should yields return to normal.
World coarse grain prices also remained under downward

pressure during the first half of the 1999/2000 season. Large
exportable supplies and weak import demand have driven
internadonal coarse grain prices down, although some support
has come from rising demand in southern Asia. The United
States maize export prices between July and December averaged
around $89 per tonne, $6 below the comparable period in the
previous season. However, starting in January, maize prices
began a slow recovery, mostly in response to an expected
decline in stocks, especially in the United States. Nevertheless,
with large export supplies in the United States and several other
exporters, including China, any possibility of supply tightness in
the short tenn is unlikely. In addition, reports of higher
plantings in Argentina and the United States would reduce
support for maize prices unless the improving economic
conditions, especially in Asia, could fuel a much faster rise in
feed demand than cturently projected.

International rice prices followed a downward trend during
most of 1999, as good harvests
in a number of the major.
exporting countries coincided with a production recovery in
many of the major importing countries. The FAO export price
index for rice (1982-84 - 100) started the year with a monthly
average of 125 points in January and ended it with an average
of 105 points in December. For 1999 as a whole, the index
averaged 114 points, down from 127 points in 1998 and the
lowest since 1994. The general weakness in rice prices is
-
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expected to continue at least through the early months of 2000,
barring any major shocks from the demand or supply sides.
Cocoa bean prices declined during 1999 to the lowest levels
of the past five years owing to abundant world supplies and
weaker than anticipated demand. Prices fell sharply for most of
the 1999 calendar year, with the International Cocoa
Organization (ICCO) average monthly price decreasing 37
percent over the year. Overall, the ICCO price averaged $957
per tonne during the year, about 30 percent lower than annual
average price levels for 1997 and 1998. Continued economic
difficulties in the Russian Federation, Eastern Europe, Brazil
and the Far East contributed to overall downward price pressure.
The potential for increased production and a larger than
anticipated exportable surplus in Côte d'Ivoire, the world's
largest cocoa producer, contributed substantially to the decline
in 1999 prices. Growth in world production levels is expected
to surpass consumption in 1999/2000, with total world
consumption expected to grow by about 4 percent, potentially
resulting in increased stock building and further downward price
pressure.
World coffee prices fell throughout most of the 1999 calendar
year, with the International Coffee Agreement (ICA) composite
price decreasing from 98 US cents per pound in January to
72 US cents per pound in September. The composite price
averaged 86 US cents per pound during 1999, 22 percent
lower than the previous year and the lowest since 1993. The
composite price for the first quarter of the 1999 calendar year
averaged 93 US cents per pound, 27 percent lower than the
same quarter in 1998. The fall was principally in response to
the devaluation of the Brazilian real, which encouraged exports
from Brazil, the world's largest coffee producer, resulting in a
decline in overall world coffee prices. In May 1999, prices
showed a temporary surge in response to the forecast of colder
than usual weather in Brazil, which would have affected the
1999/2000 crops. However, prices fell again soon after the
weather pattern returned to the seasonal normal, and they
continued to fall. By September, prices had declined to 72 US
cents per pound as the market expected another surplus in the
coining coffee year. As a result, the second quarter average
declined to 87 US cents per pound, and the third quarter
average was down to 76 US cents, both more than 20 percent
lower compared with the same quarter of 1998. In response to
the diy weather in Brazil, prices started to pick up in October.
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Figure 5

EXPORT PRICES OF SELECTED COMMODITIES*, 1997-2000
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Figure 5 (continued)

EXPORT PRICES OF SELECTED COMMODITIES*, 1997-2000
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By December, they had improved to 96 US cents per pound as
the markets anticipated possible reductions in the 2000/01
crop year.

World cotton prices continued on a downward trend in 1999.
The Codook A-Index, an indicator of world prices, plummeted
to a 13-year low of 98 US cents/kg in December 1999.
Abundant supply, a slow increase in demand and, in particular.
the huge stocks built up over the past few years, were
responsible for the lower prices. World cotton production is

estimated at 19 million tonnes for the 1999/2000 crop year
(1 August to 31 July), up nearly 500 000 tonnes from 1998/
99, while global cotton consumption in 1999/2000 is
expected to be 19 1 million tonnes, which is slighdy higher
than production. At the same time, the total volume of trade in
1999/2000 is expected to rebound from the depressed level

of 5 3 million tonnes in 1998/99, to 5.8 million tonnes.
However, given the huge stocks of nearly 10 million tonnes at
the end of 1999, the slighdy higher demand and imports will
have litde impact on prices. Cotton prices are therefore unlikely
to bounce back significandy in the next few months although, if
global demand continues to pick up and China continues to
reduce its stock level through production and marketing
reforms, cotton prices may be expected to strengthen in the next
few years. In addition, the recent surge in the world price of
petroleiun, which is the key input in synthetic fibre production,
may enhance the competitiveness of cotton and induce higher
demand in the next few years. Moreover, implementation of the
Agreement on Textiles and Clothing is programmed to
eliminate all quota restrictions on textile trade by 2005. This,
according to FAO/International Cotton Advisory Committee
estimates, should induce an increase of about 2 to 3 percent in
global cotton consumption and a significant increase in cotton
trade, which should result in higher prices for cotton.
Oversupply, record stock levels and depressed demand in key
importing countries continued to exert pressiure on world sugar
prices in 1999, resulting in a 13-year low of 4.78 US cents/
pound in April. International Sugar Agreement (ISA) average

prices were 6.3 US cents/pound in 1999, almost 30 percent
lower than the 1998 average price of 8.9 US cents/pound and
almost 50 percent lower than the average annual price of 11.4
US cents/pound for 1997. The sharp decline in world sugar
prices between 1998 and 1999 essentially ended a four-year
period (1993 to 1996) of relative mice stability in the world

26

World review
rt

.4,7,6,5,,,,CRACA,t7,0.1777.74.4M

.sva.nustamwavxmvadoment.anwanwUM

7. FISHERIES: PRODUCTION, DISPOSITION
AND TRADE
Production of fish, shellfish and other aquatic animals
declined from 122 million tonnes in 1997 to 117 million
tonnes in 1998. While aquaculture continued to grow - by 2
million tonnes in 1998 - marine capture fisheries production
Figure 6
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market in which annual ISA prices averaged close to 11.9 US
cents/pound. Continued downward price pressure over the
short term is therefore expected, with upward price movements
dependent on the economic recovery in Asia, the Russian
Federation and Brazil. Brazil will continue to have an enormous
impact on the world sugar market over the short term, with
export volumes largely dependent on how much sugar cane
production is diverted into fuel alcohol for domestic energy
utilization in response to rising world oil prices.

World market prices for black tea declined in all auction
markets during the first half of 1999, in response to potentially
larger crops in major producing countries and weaker demand
in the Russian Federation, the world's second-largest importer.
The FAO composite price index for tea (a weighted average price
of tea traded in the major auction markets of Kenya, India and
Sri Lanka) declined by 3 percent during the first two quarters of
1999, from an average of $1 660 to $1 610 per tonne.
However, as the year progressed, reports of lower than
anticipated production in Bangladesh, India, Indonesia and
Kenya emerged, providing the basis for limited price recovery.
Prices continued to improve in the last half of the year,
recovering by 11 percent to $1 780 per torme in the third
quarter and increasing by an additional 3 percent, to $1 830
per tonne, by the final quarter of 1999. The FAO composite
price for black tea for all of 1999 was $1 707 per tonne, 15
percent lower than prices in 1998 and 1997, when higher
import demand in the Russian Federation and a droughtreduced crop in Kenya supported higher price levels. Although
the annual composite price declined in 1999 compared with
the past two years, average price levels were still 26 percent
higher than the 1994 to 1996 average of $1 360 per tonne.
Banana prices generally weakened in 1999. For instance,
import prices3 in the United States decreased by 13 percent
from the preceding year, those in France by 20 percent, in
Germany by 18 percent, and in Japan by about 6 percent The
weakening of prices was mainly the result of abundant supplies
coupled with constrained demand growth in the emerging
markets of the CIS and Baltic states and China. As a result of
the general decline in international prices, banana ex-port
revenues from developing countries in 1999 were estimated to
have declined once more, this time by around $495 million. or
15 percent.
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fell by about 7.3 million tonnes, to 86.3 million tonnes. This
fall in landings was caused essentially by the El Niño
atmospheric phenomenon that affected fish stocks, particularly
in the Southeast Pacific. Landings of Peruvian anchovy and
Chilean jack mackerel declined from a total of 11.3 million
tonnes in 1997 to 3.7 million tonnes in 1998. However, in
1999 these fish stocks recovered rapidly. Elsewhere the picture
was uneven in 1998, the Western Pacific recording modest
increases in landings.

China remained the world's top fish producer in 1998,
accounting for some 38 million tonnes, followed by Japan with
catches of about 6 million tonnes.
Aquaculture production for both inland and marine areas
continued to increase, reaching a level of 30 8 million
tonnes (not including aquatic plants) in 1998. The Asian
region (particularly China) continued to dominate world
production.
Fishmeal and oil production in 1998 was lower than
normal, as only about 24.5 million tonnes of fish were used
for reduction, 4 million tonnes less than in the preceding
year. Availability of fish for hurnan consumption also fell.
Figure 7
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to an estimated 15.7 kg/caput (liveweight equivalent)

for 1998.
In value terms, developed countries accounted for more than
80 percent of total fish imports in 1998. The three major
markets for fish and fishery products were Japan, the United
States and Europe. In spite of the recession, which brought a
decrease in fish imports into Japan. the country remained the
largest importer of fish and fishery products, accounting for
some 23 percent of total imports in 1998. The United States
was the second-largest importer. The share of fish imports in
total fish supply continued to increase in the EU.

Total fisheries exports amounted to $51 billion in 1998, a
decline of about $2.4 billion from the previous year. The net
foreign exchange receipts (after dedUction of the value of fish
imports from the total value of fish exports) earned by
developing countries reached $17 billion in 1998. The exports
of fish and fishery products for some developing countries
represent a significant source of foreign exchange earnings.
Twenty-five countries account for some 78 percent of total
fisheries export products in value, and the first 11 countries
account for as rrmch as 50 percent of the total. With export
earnings of about $4 billion in 1998 (8 percent of the world
total), Thailand maintained its position as the leading world
fisheries exporter. Norway, placed second with total exports of
$3.7 billion, increased its export value by 7.7 percent over
1997. Denmark and China moved into the third and fourth
positions, with exports amounting to $2.9 billion and $2.7
billion, respectively, in 1998.
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8. PRODUCTION AND TRADE OF FOREST
PRODUCTS
Global markets for forest products weakened in 1998, owing
to economic difficulties in some of the world's largest producer
and consumer countries, particularly in Asia. Overall, global
roundwood production fell by 0.9 percent to 3 270 million m3.
In the developing countries, which account for about 60
percent of total roundwood production, production fell by
0.8 percent, while production in the developed countries fell by

1 percent
Industrial roundwood production (which excludes the
production of wood used for fuel) accounted for about 46
percent of total roundwood production (including fuelwood) in
1998 and fell by 2 percent, to 1 520 million m3. Developed
countries account for the largest share of industrial roundwood
production (just over 70 percent) and production in these
regions shrank by 0.9 percent, to 1 090 million m3. Developing
country production fell much more dramatically, by 5.5 percent
to 420 million m3.
Global production of solid wood products (which include
sawnwood and wood-based panels) also fell dturing 1998, by
3.7 percent to a level of 570 million m3. Sawnwood production
fell by 3.6 percent, to 420 million m3, while wood-based panel
production fell by 4 percent, to 150 million m3. Again, the
decline in production was felt much more sharply in the
developing countries, where production fell by 12.3 percent as
opposed to a fall of 0.6 percent in the developed countries.

In contrast to the markets for solid wood products, the global
market for pulp and paper was fairly flat, and there were even a
few moderate increases in production in some regions. Overall,
global output of pulp and paper products increased by 0.3
percent in 1998, to 450 million tonnes. The economic
slowdown in Asia and other developing countries had less effect
on pulp and paper production, because developing countries
account for only a 20 percent share of the global market.
However, growth in pulp production in developed countries also
continued to be held down by the increased use of recovered
paper in the total fibre furnish.
Global trade in forest products was also severely affected by
the economic events in developing country markets in 1998. A
significant proportion of forest products output is traded on
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Figure 8
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Figure 8 (continued)
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international markets each year including, in 1998, 30 to 35
percent of sawnwood, wood-based panel and paper production
in developed countries and 40 percent of wood-based panel
and wood pulp production in developing countries. During
1998, exports increased in some regions and some product
sectors, but fell in others.
The value of global industrial roundwood exports in 1998 fell
by 17.9 percent, to $6.5 billion. Developing countries recorded
a much greater fall than developed countries, with a decline of
29.3 percent to $2 billion. However, only a small proportion of
industrial roundwood production is exported (about 5.4 percent
in 1998). The fall of 9.4 percent in the value of sawnwood
exports, to $23.3 billion, is likely to have had a far greater
impact on the sector. Developed countries account for about 85
percent of sawnwood exports, but the percentage fall in export
revenues was roughly the same for both developed and
developing countries.
In the wood-based panels sector, the export situation varied
considerably between developed and developing countries.
Export revenues fell overall by 12.1 percent to $15 billion.
However, exports from developing countries fell by a massive
39.6 percent, to $4.6 billion, while those from developed
countries increased by 9.9 percent, to $10.4 billion. Lower
exports of plywood from Indonesia accounted for most of the
fall in developing country export revenues in this sector.

Exports of paper and paperboard increased overall by 2.8
percent, to $69.4 billion. Developed country exports increased
by 2.3 percent, to $62.9 billion, while developing country
exports increased by 7.5 percent, to $6.6 billion. Indonesia and
the Republic of Korea accounted for much of this increase in
the developing countries. Exports of wood pulp fell overall, by
7.9 percent to $14.6 billion. Developed countiy exports fell by
9.5 percent, to $12.1 billion, while developing country exports
increased slighdy by 0.3 percent, to $2.5 billion. Reductions in
exports from North America accounted for most of the fall in
developed country exports.
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OP LC) REME
II. OVERALL ECONOMIC ENVIRONMENT
AND AGRICULTURE
WORLD ECONOMIC ENVIRONMENT
After the financial turbulence and slowdown in economic
activity that followed the financial crisis initiated in Asia in
1997, risks of a global recession have receded. Current
estimates of world economic growth in 1999 point to a rate of
about 3 percent, up from 2.5 percent in 1998.4 Prospects for
the year 2000 are for a further acceleration, to 3.5 percent
For the industrial countries, current estimates are for growth

rates of around 2.8 percent in 1999 and 2.7 percent in 2000,
with unbalanced cyclical patterns among the major economies.
The long period of sustained growth in the United States is
expected to continue, albeit at a slower pace in 1999 (3.7
percent, down 3.9 percent from the previous year) and 2000
(2.6 percent). In Japan, after a severe contraction in 1998, GDP
only rose by an estimated 1 percent in 1999. With public
investment and household confidence remaining weak, the
economy is expected to recover only modestly in 2000. Japan's
export sector did benefit from the rebound of its regional
trading partners' economic activity, but these gains were offset
by the strengthening of the yen.
Growth in the euro area fell to 2 percent in 1999, reflecting
in particular weaker growth rates in Germany. Italy and the
United Kingdom, but it was expected to recover to a level of
2.7 percent in 2000. The fall of the euro has stimulated
exports and economic activity without creating inflationary
pressure. In the second half of 1999, GDP growth
strengthened, and hopes for a pickup in the world economy in
2000 now hinge to a large extent on increased demand in
Western Europe. High unemployment has remained a problem
despite some progress in job creation.
Economic recession in the economies in transition appeared
to have bottomed out in 1998. The positive, if weak, economic
growth forecast for 1999 was expected to gain momentum in
2000, thanks in particular to the forecast return to positive
growth in the Russian Federation (2 percent). The very low
petroleum prices in 1998, together with ineffective economic
policies and the Asian financial crisis, had caused severe
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financial problems in the Russian Federation, but the
subsequent strong rise in petroleum prices has improved the
country's economic oudook Growth in Hungary and Poland
remained relatively strong, despite a slowdown in exports, but
several other East European countries were experiencing
difficulties in revitalizing economic activity.
For the developing countries as a whole, real GDP expansion
in 1999 was estimated to be about 3.5 percent, only slighdy
above the previous year's rate, but an acceleration to 4.8 percent
is forecast for 2000.
After the economic shock caused by the financial crisis,
performances in Asia improved considerably, with growth
forecast to be around 5.3 percent in both 1999 and 2000, up
from 3.7 percent in 1998. In 1999, China's and India's
economies expanded by 6.6 and 5.7 percent, respectively,
despite generally disappointing performances of agriculture in
both countries, and their growth was forecast to slow down only
moderately in 2000. In China, however, pirate demand
remains weak, and capital outflows and higher tmemployment
rates indicate strains. The implementation of further state
enterprise and financial sector reforms remains a challenge.
India benefited from past structural reforms and dynamic
manufacture and service sectors.
In the rest of Asia economic performances also improved in
1999. The newly industrialized Asian economies saw real GDP
contract by 1.8 percent in 1998 but recorded 5.2 percent
growth in 1999. For four of the five countries most affected by
the financial crisis (the Republic of Korea, Malaysia, the
Philippines and Thailand), recovery is under way at a much
more rapid pace than anticipated. In Indonesia, the fifth
country, the economy seems to have turned around, but deepseated structural problems remain and a modest growth rate of
2.6 percent is forecast for 2000. The initial catalyst for growth
was a revival of exports, stimulated by competitive exchange
rates and led by a global electronics boom. Improved
agricultural output and the bottoming out and then gradual
recovery of some commodity prices also played a role. Declining
inflation allowed an easing of interest rates, while the region also
saw a gradual recovery in capital inflows. However, private
demand and, in particular, private investment remain sluggish,
and tmemployment high.
Africa's economies performed relatively well in 1998 and

1999, continuing the positive trend inidated in the mid-1990s.
For the region as a whole, growth was in thte order of 3.4 and
3.1 percent in 1998 and 1999, respectively, and was forecast
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Figure 9
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to gain strength, reaching 5 percent in 2000. For sub-Saharan
Africa, growth was estimated to be only around 2.9 percent in both
1998 and 1999, but this aggregate performance was strongly
influertced by the two largest economies, South Africa and Nigeria,
the latter having been hit hard by the decline in petroleum prices
in 1998. Excluding these two countries, growth in sub-Saharan
Africa was 3.7 percent in 1998 and 4.4 percent in 1999, and it
may accelerate further to reach 5.5 percent in 2000.
The performances within the subregion varied substantially. A
small group of countries continued to grow robustly, benefiting
from successful macroeconomic policies. Ghana. Uganda and
Mozambique, in particular, underwent continuously strong
growth from the early 1990s, although prospects for continuing
rapid growth in Mozambique were severely compromised by the
recent catastrophic floods. CFA countries also performed strongly,
continuing to benefit from the 1994 devaluation which had
increased their competitiveness and boosted investment and
exports. Elsewhere, performances ranged from average to poor.
Very low petroleum prices in 1998 hurt a number of petroleumexporting countries, but proved very beneficial for net petroleum
importers. Conversely, their subsequent strengthening will play a
major role in the strong growth expected for Africa as a whole in
2000, but it will hurt many small net importer economies. The
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decline in agricultural commodity prices was a severe blow to
many economies in the region.
Growth in the Near East and North Africa averaged 3.2

percent in 1998, down from rates of more than 4 percent in
the previous two years. The slowdown was largely due to the low

petroleum prices in 1998, which hurt petroleum-exporting
countries but also contributed to a drop in workers' remittances
to other countries in the region. The agricultural sectors of a
number of countries, including Morocco, the Syrian Arab
Republic, Jordan, Iraq and Turkey, were adversely affected by
drought Estimates for 1999 were for a further deceleration to
1.8 percent, not as much as anticipated, however. Short-term
prospects for the region have brightened considerably, thanks in
particular to the strong rise in petroleum prices in 1999 and
the first quarter of 2000.
Real GDP growth in Latin America and the Caribbean fell
from 5.3 percent in 1997, the best performance in 25 years, to
2.2 percent in 1998, and is expected to fall to -0.1 percent in
1999. The spread of the international financial crisis to Brazil
and the devaluation of the real had a delayed and uneven
impact on the region. While Brazil's economy stagnated,
Mexico, Argentina and Bolivia managed to grow strongly in
1998. In addition to deteriorating terms of trade, reduced
world export volumes and capital flows after the Russian default
in August of 1998 meant that by the fourth quarter of 1999
Argentina, Brazil, Chile, Colombia, Ecuador, Peru and
Venezuela all experienced recession. Lower commodity prices
and natural disasters also contributed to the downturn.
Projections for 2000 point nevertheless to a sizeable recovery
from the 1999 slump, with a 3.9 percent growth rate. Brazil is
benefiting from the firm implementation of stabilization
policies. VVhile trade was depressed in the first half of 1999, the
pronounced fall in the effective exchange rate of the real is
expected to boost Brazil's export sector. Argentina's downturn,
on the other hand, was stronger than anticipated; economic
conditions did not improve in several other countries that were
facing difficult political and social challenges and financial
instability. Caribbean countries experienced an average per
caput growth rate of 2.2 percent in 1999, but prospects were
less than bright for 2000. In particular, countries depending on
sugar and banana exports suffered from adverse terms of trade.

WORLD TRADE AND COMMODITY PRICES
Owing to the Asian financial crisis and the subsequent crises in
the Russian Federation and Brazil, the volume of global trade
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grew at just 3.6 and 3.7 percent in 1998 and 1999, respectively,
compared with an average growth rate of 6.9 percent in the
period 1991-97. The drop in export and import volume for
1998 was more severe in developing couraties. African countries,
in particular, saw the value and volume of their exports decline by
13.5 and 1.4 percent, respectively, in 1998, reflecting their heavy
reliance on petroleum and metal commodities exports. Rising
import demand, especially from Europe, is expected to boost
Table I

PERCENTAGE CHANGE IN WORLD TRADE: VOLUME AND TERMS OF TRADE

ercentage c ange in t e vo ume an terms o tra e

Year

1997
1998
1999'
20002

Developing countries

Advanced countries

VVorld

Imports

Exports

Imports

Terms of
trade

Exports

10.3

-0.5

12.4

10.4

3.2

9.2
4.8

1.2

46

30

5.9

2.4

62

5.9

0.8
-0.3

-1,3
2.0
8.0

99
33
3.8
5.8

61

Terms of
trade
-0.3
-6.9
1.0
1,3

Estimate.
2 Forecast.
Source:IMF.

Table 2

PRIMARY COMMODITY PRICE INDEXES BY QUARTER, 1997-1999

,

Non-fuel primary commodities
Year/

quarter

All primary
commodities

All

Food

120.2
116,5
107.5
110.4

Agricultural
raw materials

Metals

Petroleum

147.0
189.6
167.6
157.8

126.8
123.0
117 8
108.7

92.0
92.8
85.4

91,7
80.5
81.2
82.0

102.8
102.0

79.6
77.6
74.9
72.2

61.6
57.8
56.6
51.6

68.3

51.3
71.2

Beverages

1997:Q1

106.1

1997:Q2
1997:Q3
1997:Q4

101.7
98.5
96.1

116.6
117.2
111 2
106.4

1998:QI

85.0

102.2

106.3

165.1

1998Q2
1998Q3
1998Q4

81.1

98.2

1014

141.8

77.2

924

93.7

129.1

75.1

92.3

964

125.3

I 999:QI
1999;Q2
1999:Q3
1999:Q4

73.3

89.4

89.5

809

880

818

119 3
110.9

89.2

88.7

970

923

81 6
82.3

98.6
113.2

Source:IMF.
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international made in 2000, including all main categories of
primary and manufactured goods.
Commodity prices, which had been on a downward trend

since 1995/96, further weakened in 1997 and 1998 in the
wake of the Asian financial crisis and remained depressed
dming most of 1999. The index of non-fuel primary
commodity prices fell by 30 points between early 1997 and
mid-1999. Particularly hard hit were food products, beverages
antd metals. The index of petroleum prices fell from 91.7 in the

first quarter of 1997 to 51.3 in the first quarter of 1999 and
then recovered to 103 by the end of the same year.
Most comrnodity prices bottomed out during 1999 and
some began to recover. In particular, in the first quarter of
2000, petroleum prices reached the highest level since the
1980s. The prices of several agricultural commodities also
firmed somewhat in the same quarter (see Facts and figures, 6.
International aglicultural prices, p. 22). IMF forecasts a 4
percent rise in agricultttral prices in 2000, although this
modest upturn is subject to tmcertainty. Indeed, supply
generally failed to contract significandy in response to low prices
and there are ample stocks for several comrnodities. Thus,
barring output shocks or a strong upsurge in demand from the
major importer countries, no sizeable price recovery can be
expected in the short to medium term.

Implications for growth, trade and food security in
developing countries
Economic developments have major and direct effects on
agricultural performance and food security. It has been
estimated that annual growth rates of 3 percent per caput
should be required on a sustained basis to allow tangible
improvements in living standards and poverty alleviation in the
developing countries. According to the UN, a minority of only
23 of these countries met this criterion in 1998, and even
fewer (including. however, the major cases of China and India),
appear to have met it in 1999.5
Among the poorer countries, very few have shown such high
levels of economic activity over protracted periods in the recent
past. The revival of economic growth that has taken place in subSaharan Africa since the mid-1990s is remarkable in a historic
context. but at best it enabled only rnodest gains in per caput
terms.
For these and many other countries in the developing world.
one factor of particular concern is the weakness of cotnmodity
prices on which many of these countries' economies depend. As
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pointed out, a demand-driven price boost for these products can
only be expected to result from strong economic growth in the
industrialized countries. The very high price of petroleum and
overheated stock indexes bring the risk of inflation, which could
lead to heightened interest rates slowing the industrial
economies.
Most current forecasts appear to be cautiously optimistic for
the medium term, however. As seen above, IMF expects a "soft
landing" of the United States economy, growing momentum in
growth in Europe; a gradual improvement in economic
conditions in Japan; and a further solid recovery in Asian and
several other developing country economies. These are also the
general assumptions incorporated in the Project LINK
economic and agricultural forecasts reviewed below.6For the
developing countries, Project LINK forecasts average economic
growth of more than 5 percent for 2000/01 (4 percent in
Latin America, 4.5 percent in Africa, 5.6 percent in South and
East Asia and 4.2 percent in West Asia).
Project LINK projections also suggest a recovery in the
developing countries' agricultural output and trade:
After the poor agricultural performances of these countries
in 1998 and 1999, agricultural output is expected to
expand by an annual average of 4.1 percent during the
period 2000-03. The expansion would be above this
average in the Near East and North Africa, sub-Saharan
Africa and, to lesser extent, Latin America. The agricultural
sector in India, and even more so in China, may experience
slower growth over the period.
Exports and imports of agricultural products, which
contracted significantly in 1998 and 1999. are also
anticipated to recover, especially on the side of imports.
After having deteriorated in 1998 and 1999, the
developing countries' agricultural barter terms of trade are
expected to stabilize or slightly improve. This is broadly in
line with IMF short-term (1999-2000) forecasts for
developing countries' total terms of trade, which show a 6.9
percent decline in 1998 and a slight (about 1 percent
yearly) improvement in 1999-2000.

Prospects for countries particularly dependent
agricultural trade

on

There are two country groups for which agficultural trade is
particularly important, and they are therefore especially sensitive
to changes in the international economic and agricultural
inarket environment: i) low-income food-deficit countries
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(LIFDCs) with the lowest capacity to finance food imports; and
ii) economies highly dependent on agricultural exports
(EI-IDAEs).7

Two forecast criteria are used: i) short-term economic (19992000) forecasts, estimated for FAO by IMF, and; ii) mediumterrn (2000-03) agricultural forecasts prepared by Project
LINK.

I,) Short-term economic forecasts
LIFDCs with the lowest capacity to finance food imports. IMF
economic forecasts for these countries indicate:

an expansion in real GDP of around 5.5 percent in 19992000. faster than the 3.2 percent average achieved during
the 1991-95 period;
steady progress in fiscal stabilization, with the fiscal deficit
falling from an average 5.9 percent of GDP in 1991-95 to

2.9 percent in 1999-2000;
a declining debt-service ratio from an average 30 percent in

1991-95 to 14 percent in 1999-2000. This would reflect
both a reduction in the debt service, associated with positive
developments in debt reduction and rescheduling, and an
expansion in exports of goods and services. Nevertheless, the
ratio remained very high in several African countries in the
group.
EHDAEs. For this group of countries, IMF forecasts:
a drop in real GDP growth from about 4.8 percent over the

1991-95 period to 1.1 percent in 1999 - mainly because
of a contraction in the Latin American countries in the
group - but a recovery to about 4 percent in 2000;
a return to positive trade balances in 1999 and 2000 after
eight consecutive years of deficit; this would enable a
marked reduction in current account deficits which would,
however, remain very high;

a jump in the debt-service ratio from around 25 percent

over the 1991-95 period to 37 percent in 1999-2000 (in
1999-2000, the ratio was 9 and 26 percent in the Far East
and Pacific and the sub-Saharan region. respectively, but it
stood at 85 percent in Latin America in 1999, with a

forecast 67 percent for 2000);
an increase in the fiscal deficit from an average 1.1 percent
of GDP in 1991-95 to 3.1 percent in 1999-2000.

Medium-tenn apicultural forecasts
LIFDCs with the lowest capacity ro finance food imports. For
this group, as for the developing countries as a whole. Project

43

World review
!1&24.1C0.1=1

IIMOAXIMA

LINK projections indicate a recovery in agricultural output and
trade. In particular, LINK forecasts:
an expansion in agricultural output of about 4 to 5 percent,
slightly above the rate recorded between 1998 and 1999;
a significant acceleration in agricultural trade growth, with
imports expanding at a faster rate than ex-ports;
basically stable agricultural barter terms of trade, but a slight
deterioration in the purchasing capacity of Agricultural
exports.
EHDAEs. For this group of countries, Project LINK projections

for 2000-03 point to:
a recovery in agricultural output growth from around 1 to 2

percent in 1998 and 1999 to 3 to 4 percent in 2000-03;
an even more pronounced recovery in agricultural exports,
which would expand by yearly rates of about 6 percent in
2000-03, following a cumulative 10 percent decline in

1998-99 - much of the increase should be volume-based,
since export unit values are expected to increase only little;
a small improvement in agricultural barter terms of trade,
largely offsetting the strong deterioration in 1998-99 thanks to expanded volumes of exports, EHDAEs'
purchasing capacity would increase by a cumulative 9 to 10
percent over the 1999-2003 period.
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Microcredit: effects on rural poverty
and the environment
INTRODUCTION

Ylierocredit helps the nwal
poor escape pover07 by
investing in small businesses
and hums.

Lack of access to credit has plagued poor farmers and rural
dwellers for many years. Rural people need credit to allow
investment in their farms and small businesses, to smooth
consumption, and to reduce their vulnerability to weather and
economic shocks. Because they have litde access to formal
financing institutions, poor rural people follow suboptimal risk
management and consumpdon strategies and rely on cosdy
informal credit sources. Recognizing this, governments and
international agencies created banks and lending programmes
targeted at rural farmers. The track record of these programmes
is mixed, especially with regard to reaching the poor. Reforms
and innovations have emerged in recent years to improve credit
market opportunities for the rural poor and increase the efficacy
of rural finance.8
One such innovation is microcredit, or small loans targeting the
poor, and this has transformed the way credit is viewed. Microcredit
is intended to help the rural poor escape poverty by investing in
their own small businesses and farms. Microcredit schemes
overcome some of the problems of delivering rural credit to the
poor by offering collateral-free loans at near-market interest rates,
through community-based programmes operated by financing
institutions or non-governmental organizations (NG0s).

Microcredit departs from traditional rural banking in three
main ways:

it aims at a more marginalized group of bonowers than
credit institutions typically do;
it generally includes non-credit services; and
it employs a group lending approach.
Microcredit has not been portrayed as a substitute for
agricultural credit, nor for traditional banking, as it is far smaller
in scale and differendy targeted than such lending. However, in
its most modest form, it fills gaps in credit delivery that are not
addressed by other providers; and, in its most ambitious form, it
attempts to catalyse economic development that will reduce
rural poverty.
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THE HISTORY AND EVOLUTION
OF MICROCREDIT

Bon-owing through

microcredit schemes is
growing _rapidly in developing
countries.
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There are many antecedents to microcredit, which is a recendy
coined term that is applied to a diverse range of credit activities
and types of institution. Locally managed credit arrangements
have existed for hundreds of years and continue to serve small
bon-owers despite the advent of the "microcredit movement".
Examples are rotating savings and credit associations (ROSCAS)
and savings and credit cooperatives (SACCOs), both of which are
found in communities around the world. Small loans to poor
borrowers have also been part of the rural development
strategies followed by many agencies and organizations since the
early 1970s. The World Bank, FAO's Rural Finance
programme, and major donors and other development agencies,
including agricultural development banks, have incorporated
small loan programmes and products in their rural finance
strategies. Thus, nrticrocredit is older than it appears at first
blush, but the invention of the term "microcredit" as well as an
organization to promote it globally and the high-level
endorsement of specific outreach goals have recendy elevated
the movement to far greater prominence.
Several events in the past five years have sparked a social
movement that has led to the development of a microcredit
industry. The movement has been led by people outside the
mainstream of rural finance and development and has posed a
strong challenge to orthodox approaches. In very few years, an
assor anent of established and startup credit providers,
advocates, evaluators, researchers, trainers and donors have
focused their energies on microcredit and - in some cases have bet heavily on its success. Debates have emerged over
fundamental philosophy and technical details of microcredit
delivery. Adherents have produced a flurry of examples and
studies to support their view that microcredit is a revolution in
social and economic development that will pull people from the
depths of poverty, while critics staunchly maintain that it is not a
panacea for reaching rural (or urban) poor where other credit
systems have failed.
In 1976. Muhammad Yunus founded the Grameen Bank, the
world's best-known provider of microcredit. Some trace the
origins of microcredit in its recent form to this event. Through
the Grameen Bank, Ytmus was able to institutionalize features
that provide a model for many - although not all - microcredit
providers today. Microfinance organizations (MF0s) and
programmes have since flourished, including "Grameen
replications" in 45 countries. Today there are more than 1 200
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institutions providing microcredit at a national leve1,926 major
institutions leading international microcredit programmes,1° and
7 000 to 10 000 local and regional organizations providing
microcredit as all or part of their development efforts."
In 1997, two decades after Yunus began experimenting with
loans to women in poor South Asian villages, more than 2 900
individuals, representing 1 500 organizations and 137
countries, gathered at the Microcredit Summit in Washington,
DC. Headlined by Heads of State and dig,nitaries from the
global development community, the Summit launched a
campaign to reach 100 million of the world's poorest families
by the year 2005. The significance of the Summit was to bring a
certain aura of celebrity to the goal of poverty alleviation
through microcredit, and to create an institution whose mission
was to promote this goal at the global level.
It is widely perceived that growth in microcredit programmes
has been phenomenal. The total number of borrowers reported
through the members of the Microcredit Surnmit grew by 50
percent between 1998 and 1999 to reach 21 million globally;
12 million of these borrowers live on less than $1 per day."
The Grameen Bank alone has distributed $3 billion in loans to
more than 2 million borrowers in Bangladesh, with $2.5 billion
repaid to date." Despite the fast growth, many believe the
microcredit industry is still in an incipient stage relative to the
potential demand for its services." Moreover, microfinance is
increasingly becoming less of a South Asian phenomenon. For
instance, one donor is concentrating sustainable microfinance
Table 3

REGIONAL DISTRIBUTION OF MFOs AND GRANTS
BY MEMBERS OF THE CONSULTATIVE GROUP TO
ASSIST THE POOR (CGAP)

Region

Number of MFOs

CGAP grants
(Milkon$)

Africa
Asia and the Pacific
Central/South Amenca
and Caribbean
Europe and North America
Near East and North Africa
Eastern and Central Europe

Global total (partial)

988
822

7.1

335
987

92

7.0

n .a

0.0
0.2
0.4

3 142

24.0

n.a.

Note: Figures include all Summit Campaign members, including some that do not lend.
Sou rces: CGAP. 1998. Focus (various issues). Washington, DC, World Bank; Microcredit
Summit Campaign, 1999.
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Table 4

CHAFUXCTERISTIC FEATURES OF MICROCREDIT

Lending

Borrowers

Small loan sizes

Poor
Predominantly female
Low education levels
Geographical remoteness

Little or no collateral required
Non-credit services offered
Regular loan payments
Peer group liability
Donor-funded

Few assets

Agriculture-related occupations

development efforts in Africa, "thereby pushing the frontier
beyond what has been achieved to date"»
Table 3 shows the distribution of Microcredit Sununit
members, major donor grants and total disbursements by
regi.on.

A remarkable success story, or a new name for an old
solution? VVhat indeed are the impacts of microcredit and is it
reaching its stated goals? VVho benefits and who pays the costs
of microcredit delivery? Finally, are there hidden effects - either
good or bad - that should be recognized in our evaluation of
what importance microcredit has as a development tool? This
section describes the evidence and the arguments surrounding
microcredit's broad impact to date.
Also discussed briefly is one "hidden impact" of microcredit
delivery: its potential effect on the rural environment and
natural resource use. Despite an escalating interest in
microcredit and, more generally, microfinance, there has been
almost no discussion about the relationship of these
programmes to sustainable natural resource use. Given the
primacy of poverty concerns over environmental protection, and
the long-held tendency to take natural resources for granted, this
oversight is not surprising. But it may be critically shortsighted,
especially for the rural poor who depend on the natural resource
base for their livelihood.

Ha:1 .-::CROCREDIT WORKS
Microfinance organiza dons
are more flexible than formal
ban:fang institutions, but

more sfractured than
infonnal rural lendeis.

Many variants of microcreclit have emerged as the geographical
reach, clientele and aims MFOs have expanded.16 Both in the
conditions of lending and in the nature of the borrowers,
microcredit is a hybrid of development tool and financial
service. MFOs are more flexible in their terms of lending and
repayment than many formal institutions, but more structured
than informal lenders.
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Group lending approach
A training officer in Bangladesh
helps village wonaen to improve
their income-generating
abilities by malting sarees to
sell in the local market

Microcredit aspires to:
reach potentially creditworthy borrowers who do not meet
lenders' normal screening criteria; or
reach potentially creditworthy borrowers who are
geographically isolated; and
offer related services such as basic financial management to
increase borrowers' income-generation capacity;
use financial services as a development tool at the
household level; and
catalyse female-based entrepreneurship.
The provision of a typical microcredit loan would involve the
following steps:
Eligible poor borrowers are identified according to the
target criteria and procedures.
A small group (five to eight people of common gender) of
eligible borrowers is formed and rules are explained and
agreed to.
Each member carries out compulsory saving.
One or two group members borrow the initial maximum
amount.
The group meets weekly with other groups to discuss
business and make instalment payments.
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Financial management and other training is provided
on a voluntary or mandatory basis to all members of the
group.
When the initial loans are repaid, the next members of the
group may borrow.
If a loan is not repaid on schedule, no member of the
group may borrow until the loan is repaid by the borrower,
or by other members of the group.
Eventually the repaid loans and group savings provide

Box I

BORROWERS'
STORIES

lack of official standing
prevents them from having
access to formal credit
sources. They turn to
microcredit to purchase
materials for weaving mats»
sewing leather purses and
baking bread, as well as to
survive in times of
emergency. Following are
selected cases in which
mircocredit loans have been

for a small ceramics
business in the
Dominican Republic.
Since 1987 the owner
has received eight loans
from the microfinance
institution and now has
seven employees.
A 22-year-old Pakistani
woman lives with her
husband and three
children on his clerical
salary and her
occasional earnings from
embroidery piecework.
She received a loan of
4 500 rupees, which her
husband took to the
market to purchase two
goats. The young
woman maintains the
goats while the loan
instalment payments are
made from her
husband's salary. The
goats are used primarily

used

to provide milk for the

Almost 1.2 billion people, or
about one out of four, in the
developing and transition
countries live on less than
$1 per day a globally
recognized measure of
poverty. Most of these
people, including children,
work long hours at physically
demanding jobs just to
survive. Many are

entrepreneurs who run their
own businesses in the

"informal sector" and their

An $80 loan was used by
a young woman to
purchase clay and glazes
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children and the woman
hopes eventually to sell
them for a profit. She
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sufficient capital to maintain the revolving loan pool for all
members.
Most recipients of microcredit are poor families with small
income-generating businesses or potential to start up such a
business. While this would appear to exclude farmers, effectively
the microcredit programmes in rural areas do not preclude
loans for the purpose of enhancing food production, and Many
rural farm families are also involved in non-farm economic

also uses the savings

component of the
microfinance programme.
In the Philippines, a 2 000
peso (about $52) loan
was used to purchase
two piglets. The loan
required weekly
instalment payments of
88 pesos ($2.30) for six
months. The piglets were
fed table scraps, some
garden produce and
commercial feed. Both
the weekly instalments
and the purchase of feed
had to be made out of
household income. After
six months, the fattened
pigs were sold for 4 000
pesos ($104) each.
An Indian woman
purchased small bangles
and cosmetics to trade at

the market with a
working capital loan of
1 000 rupees ($24) She

borrowed for 20 weeks
at a 20 percent flat
interest rate, paying

instalments of Rs 60
($1.42). She sells her
wares at the market and

door-to-door and earns
about Rs 600 per week.
After expenses, her
earnings are Rs 120 per
week ($2.84), half of
which is devoted to the

paddy cultivation and goat
rearing earned the least
(about $2 per month) and
bull fattening was
unprofitable.

loan payment.
One study examined the

profits obtained by
microentrepreneurs who
received loans from the
Bangladesh Rural

Advancement Committee
(BRAC), a large
Bangladeshi MFO.'

It found that there is a
wide range of profits
obtained from different
enterprises. Poultry,
potato cultivation, and
net making were those
with the highest
profitability (about $21
per month), operating a
grocery was in the
middle category (profits
about $12 per month),

H Zaman 1999 Assessing the poverty
and vulnerability impact of microcrecht in
Bangladesh a case study of BRAC

Background paper for the WDR 2000/

2001 Washington, DC, World Bank
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Table 5

SUBSECTORAL LENDING IN BANGLADESH, BY TYPE OF LENDER

Subsector

Agriculture
Fisheries

Percentage of loans
disbursed
by MF0s,

Percentage of loans
disbursed by
informal lenders,

Percentage of loans
disbursed by formal
lending institutions,

1997-98

1991-92

1991-92

12

22

23

4

n.a.

n.a.

Food processing

10

Small business

42

Cottage industry
Transport
Livestock

Other

n.a.

9'

8'
39
2
27

3
3

19

18

0.4

7
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' Data are for sm;11business and cottage industry combined.
Sources:Credit and Development Forum. 1999. CDF Statistic4 Vol. 6. Dhaka, Bangladesh; and S. Khandker. 1998. Fighting poverty with microcredit
Washington, DC, World Bank. Categories do not match perfectly between the two sources and, because of rounding, totals do not add
up to 100.

Small loans are used to
finance non-fann rural
activitks, home gardening
and small agzicultmal
entelptises.

activities.17 Rural non-farm income is becoming an increasingly
important share of total rural income, averaging 42 percent in
Africa, 40 percent in Latin America and 32 percent in Asia.18
The types of enterprise that are supported by microcredit
include handicraft production, simple agroprocessing
operations, vending and marketing, rickshaw driving and, in
some cases, the acquisition of improved farm inputs.
Table 5, shows the breakdown of microfinance loans (in value)

in Bangladesh in 1997 and 1998, and the relative proportions
provided by other lenders in Bangladesh in 1991-92. MFOs
included the Grameen Bank, the Bangladesh Rural
Advancement Committee (BRAC), NGOs and cooperatives.
Formal lenders included the government, Krishi Bank and
commercial banks; informal lenders included families,
moneylenders, employers, input suppliers and others.

HOW MICROCREDIT OVERCOMES BARRIERS TO
CREDIT DELIVERY
The bon-owing needs of the non-bankable population are
addressed largely by informal moneylenders and other providers
of informal finance - including rotating credit groups and
savings associations. Microcredit does not replace these local
sources of credit and savings but combines characteristics of
such mechanisms, such as the infonnation advantages of village
moneylenders and the rotational lending of ROSCAS. These
traditional mechanisms have fulfilled the primary role of credit
delivery to the ntral poor. However, the astounding growth of
52

The State of Food and Agriculture 2000

Microcredit fills a credit
niche for certain population
groups, especially women.

microcredifs philosophy and methods attests to the continuing
existence of unmet needs. IFPRI19 reports a significant number
of poor in developing countries as experiencing real borrowing
constraints.
The barriers hindering rural credit delivery to the poor derive
from the lack of institutions for monitoring and enforcing credit
transactions in rural areas.2° The section entitled Political economy
in the alleviation of poverty and food insecurity (p. 287 of this
issue) describes some of the market and institutional failures that
prompted the spread of microcredit directed at poor, rural
populations. The author notes a history of credit market failures,
including the capture of benefits by wealthy or politically
advantaged élite groups and repayment disincentives. He also
mentions several types of institutional failure, induding the lack of
practical mechanisms for reaching the rural poor.

The problems can be summarized as:
Information asymmetries
Low-potential profitability
Lack of portfolio diversification
The novelty in rural credit introduced by microcredit is the
way in which it tackles these well-known market and
institutional failures. Microcredit attempts to overcome the
market and institutional baniers and still be financially viable.

Information asymmetries are created when the parties to a
transaction do not have access to equal information, thereby
creating an advantage to the party with a greater amount of
information. Such situations can arise either before a
transaction takes place, when a borrower may appear to be less
risky than she/he really is, and after the transaction has
occurred, when a borrower may have an incentive not to repay
the lender as originally agreed. To deal with the problem,
lenders usually require borrowers to have good credit histories
and meet other requirements (such as steady income) to ensure
they are creditworthy, as well as requiring some collateral to be
provided in exchange for granting credit. However, the usual
remedies do not work with the borrower group aimed at by
microcredit.
Microcredit resolves infonnadon asyrmnenies by creating
peer group contracts in which liability is collectively accepted
and regular payments are made at group meetings. In this way,
peer pressure creates an incentive to remain current with loan
payments, as well as to exclude those who might be considered
poor credit risks.' I Sometimes loan payments adjust over time
to correspond ro a borrower's increased ability to pay back.
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Low-potential proiltabilbyis the second banier to loans for the
poor. It reflects a bank's perceptions of the high costs, high risk
and small market inherent in serving such a borrower

The proqsion of training and
technical achice to bon-oweis
is sometimes required as a
loan condition.

population. At the individual level, such borrowers generally do
not have steady or adequate income or any assets to seize, and
they face great economic and cultural barriers to earning
income. At the community level, they are relatively isolated - so
it is expensive to provide financial services to them, and their
market opportunities are few. The sparse population of potential
borrowers in such areas also inhibits reaching economies of
scale in the provision of financial services.
Mkrocredit resolves this problem through several practices.
Many microcredit programmes provide sometimes require training and tec.hnical addce to borrowers in an effort to
increase their incomes. These include literacy programmes,
enterwise management and education in family planning and
nutrition. These "full service" programmes try to increase the
skills and capacity of their borrowers. The value of this is
obvious, especially for poor women who lack experience and
knowledge in running businesses.22 However, the costs are also
high and must be supported by the interest payments of the
borrowers, or by continued subsidies.
kligh repayment rates are also important to microcredit's
ability to lend to the poor. This is believed to be attributable to
the emphasis on female bonowers, who are more responsible
than men in making payments, and to the peer joint-liability
system. Loan default rates for female bonowers are 3 percent
compared with 10 percent for men in the same programmes.23
The Grameen Bank has repayment rates of about 98 percent,
while other major microfinance organizations report loan
repayment rates of 90 to 95 percent.24 This compares with rates
of less than 50 percent reported by agricultural development
banks.25 Even when the Grameen Bank's repayment rates are
recalculated using a stricter definition of overdue loans that is
more consistent with regulated banking practice, the repayment

rate between 1985 and 1994 was 92 to 95 percent, and it has

BOITOWC1S geller,ilfr pay

Mali-et interest ¡ates for
microcredit.

S4

been slightly higher since then.26
Mícrocredítprogiainmes geneially charge maiket Interest lates
on loans to support their high costs. One might expect the rates
lo be concessional, based on the subsidy that is often provided to
the MFOs by donors. In fact, real interest rates are frequently
higher than those of commercial banks, but lower than those of
village moneylenders.27 This is a contributing factor to the
formation of a market niche for microcredit borrowing, and it
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helps overcome high costs. An eligible borrower would rather
obtain microcredit than pay the higher interest charged by other
informal credit sources.
Despite these practices, the presence of financial support
suggests that most MFOs are not profitable if they follow
standard accounting principles. This is an area of great
conhoversy within the indushy and is discussed in more
detail below.

Poor tural bonowers are
usually considered a high tisk
for lendh ig institutions
because of their vulnerabiliOr.

Portfolio diversification is the third problem barring poor rural
populations from access to credit Lenders operaiing in a given
community or region face covariant risks. Among the most likely
reasons for loan delinquencies in a region or country is a
natural disaster (such as the Bangladesh floods of 1998) or
an economic downturn (such as the 1997 financial crisis
in Asia). Such events affect microcredit borrowers more than
other borrowers because of their greater economic
vulnerability.
Microfinance organizations have only partially resolved
portfolio diversification problems. The peer group lending

approach spreads the liability for repayment among the entire
group of borrowers in a given village or peer group. This means
that they accept responsibility for each other's debts. While this
Figure 12

THE MAIN AIMS OF MICROCREDIT

Raise consumption
Increase savings and assets

Economic effects

e production
vulneirabi ity

Increase employment

Lower discount rate

Microcredit
Increase ernpowernnent

Decrease fertility

Create social collateral

Increase collective action

Social effects

Primary aims

Secondary aims
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approach does not overcome the risk of calamitous losses when
a poor harvest or natural disaster occurs, it does reduce the risk
exposure when losses are not widespread among borrowers.
Insurance products and emergency funds are also being
adopted to address the lack of portfolio diversification. These
sources provide compensation or additional credit during times
of disaster, and they might include the suspension of loan
repayment schedules until recovery is possible. This is
analogous to the extra liquidity that a creditor might provide to
a solid company undergoing a cyclical downturn, or to the
action taken by central banks when the entire financial system
undergoes stress.

Box 2

MEASURING THE
IMPACTS OF
MICROCREDIT

A great many studies have
been performed in recent
years, purporting to measure
the impacts of microcredit.
These have been done as a
requirement of funding
agencies, as an academic

exercise and as a way of
targeting funds better so as
to achieve specific social or
economic goals.
Unfortunately, the results
have been somewhat
contradictory, fuelling
debates over the effects and
value of microcredit.
Different measures are
used to assess the impacts of
microcredit. The most
common indicator is change
in household income of the
borrowing households. Also
important are changes in
assets, net worth and labour
The reason for this is

straightforward the primary
purpose of microcredit is to

S6

raise people from poverty.
The positive externality of
poverty alleviation is the
justification used for spending
public funds on microcredit.
Another common measure of
impact is household
consumption, which is a close

proxy for income and is
more easily measured in
household surveys. Studies
have measured changes in
total household consumption,
changes in food consumption
and timing of consumption.

Other indicators of individual
or household welfare are
also considered, such as
change in school enrolment
rates and health measures.
Finally, indicators of
empowermentand effects on
women are measured.

Khandker surveyed three
major microcredit
programmes in Bangladesh

for impacts. His results show
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During the Bangladesh floods of late 1998, the Grameen
Bank and other microcredit lenders allowed borrowers to
suspend payments on their loans until they were on a sounder
financial footing. The savings component of microcredit
programmes is sometimes used to finance such concessions.
This is not a failsafe way to avoid losses. The risk of default does
not evaporate when payments are postponed, and clientele
facing frequent liquidity crises may never become current
with their obligations. But this is one way in which
microcredit lenders have shown flexibility in dealing with
an institutional barrier that impedes credit availability to the
rural poor.

an 18 percent increase in
household consumption

from microcredit borrowing
by women, and an 11
percent increase in
consumption when men are

the borrowers (op. cit.,
p. 148.) He suggests that
5 percent of participating
families can escape poverty
each year because of the
increased consumption
resulting from nnicrocredit.

Other impacts of
microcredit reported by
Khandker are consumption
smoothing, labour supply
smoothing and improved
child nutrition, especially for
girls. However, Khandker
warns that these effects will
only be sustainable if
microcredit is targeted at
areas and economic activities
with high growth potential.
This is because of the
emphasis among the poor to

use loans for consumption
purposes, which should
eventually lead to production
and income changes.
Morduch2 examines the
impacts of microcredit, being
careful to exclude from the
sample ineligible households.
One reason is to avoid the
problem of sample selection
bias, which arises at the
household level (when more
creditworthy households
enter the programmes), the
village level (when better-off

his use of control groups
that correct for the selection
bias inherent in many
microcredit programmes. He
does find beneficial impacts
through consumption
smoothing among borrowing

villages have access to

impact assessments is

microcredit) and the

provided in Table 6.)

households, as well as an
increased ability to diversify
labour supply These effects

reduce the vulnerability of
borrowing households
compared vvith nonborrowing households.
(A summary of important

individual level (because
success as a borrower will
engender additional

borrowing).
Morduch shows no
increases in consumption
among microcredit
borrowers, and sometimes
reveals lower enrolment
rates. He attributes this to

'S Khandker 1998 Fighungpovertywith
microcredg;p 11 Washington, DC, VVorld
Bank.

J Morduch 1998 Does microflnance
really help the poce New evidence from
flagship programs in Bangladesh HI1D,

Harvard University (unpublished

document)
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EFFECTS OF MICROCREDIT ON BEHAVIOUR OF
THE RURAL POOR
The primary aim of microcredit programmes is to alleviate
poverty by increasing borrowers' earnings. In the process,
there may be other impacts such as schooling and family
planning decisions. It is difficult to determine the precise
impact of microcredit because of the futngibility of loans. For
the rural poor, in particular, it is difficult to separate out
production and consumption decisions, since labour is the
main productive asset and adequate nutrition is essential to
work. Figure 12, p. 55, oudines the avenues through which
Table 6

EFFECTS OF MICROCREDIT ON SELECTED VARIABLES: THE RESULTS OF
I MPACT STUDI ES

Author

Income/
poverty

Morduch

Khandker

1FPRI

MkNelly

Zaman

(1998)

(1998)

(1998)

(1997)

(1999)

No impact

Lower poverty;

Higher income

higher village
income

Net worth,

Increase when

assets

female borrower

Labour supply

Diversified

Increase for
females; decline
for males

Consumption

Smoothed

Smoothed;
increased

Enrolment

No effect/
lower

Higher for boys;
no effect for girls

Other'

Higher off-farm Smoothed
income

Increase

More food;
no smoothing

Increased food Smoothed
security

Increase

Smoothed

Better
access

Health
measure

Better child

No nutrition

Better

nutrition

impact

child
n utrition

Contraceptive

Reduced

use

Female

empowerment

Increase

Incr-ease

' Includes Jacoby (1994), Schuler and Hashemi (1994), Buckly in Hume and Moseley (1995), Foster (1995) and World Bank (2000)
authors are cited in IFPRI (1998).

these

References:J. Morduch. 1998. Does microfinance really help the poor? New evidence from flagship programs in Bangladesh. HIID, Harvard
University (u npublished document); S. Khandker. 1998. Fighting poverty with microcredit Washington, DC, World Bank;IFPRI. 1998. Rural
finance and poverty alleviation. Washington, DC; B. MkNelly. 1997. Freedom from Hunger's credit with education strategy. Sacramento, CA
(u npublished document); H. Zaman. 1999. Assessing thepoverty and vuInerabgtyimpact ofmicrocredit in Bangladesh: a case study of BRAC
Background paper for the VVDR 2000/2001. Washington, DC, World Bank.
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microcredit directly and indirectly affects borrowers. Box 2
summarizes the empirical evidence for some of these changes
from several major studies.

Economic effects

BOITOWCIN sometimes use

mieroeredit loans for
immediate consumpdon
needs.

Increased income. The evidence suggests that microcredit raises
the income of participants (see Box 2 and Table 6). As income
increases, secondary changes in the quantity, composition and
timing of consumption, savings and asset-holdings will occur.
Income diversification. Opportunities to diversify income are
important, particularly for the rural poor, who are dependent on
agriculture and subject to weather fluctuations and crop cycles,
Income can be diversified into additional farm activities such as
new crops and new or expanded non-farm activities.
Consumption effects. A share of microcredit loans is used
directly to increase consumption. VVhile consumption behaviour
may change immediately, other impacts of microcredit
borrowing may show up only in the long term. For instance, a
reduction of vulnerability through increased food purchases in
the short term may change long-term economic outcomes for
poor rural dwellers. Given the low income levels of microcredit
borrowers, increments in income are often spent on improved
food, shelter and other basic goods.
Saving' effects. Either through forced savings, or diversion
from increased income, microcredit borrowers increase their
savings. This allows them to smooth consumption, invest in
earning activities and prepare for emergencies. Research shows
that microcredit loans are used largely for investment purposes
(e.g. 80 percent of BRAC credit in Bangladesh), such as
investing in housing and other productive assets.28
Production effects. Credit provides the opportunity to begin
or expand new non-farm activities, such as agroprocessing, food
disuibution, small-scale manufactming. equipment repair and
rental, touaism, mining and service sector activities. It can also
change production methods in farming with yield-enhancing
inputs. These changes in production lead to new an.d different
employment opportunities for the borrowers as well as others in
the community.
Discount late. Credit provides a way to shift the timing of
consumption to reduce vulnerability, thereby changing the
discount rate that borrowers place on future income. The higher
an individual's income, the less they are preoccupied with
satisfying current constunption needs. It becomes possible to
trade off some current consumption for a higher, more
sustained future return.
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Economic empowennent of
female boirowers can lead to
reduced fertiliO7rates.

Social effects
Empowerment of women. As a grottp, MFOs overwhelmingly
focus on recruiting and extending credit to women, especially
compared with the emphasis of other lenders.29
The reasons MFOs prefer to target women may differ. Women
have higher payback rates and are reputed to be better credit
risks, easier to discipline and more inclined to use the income
they control for improving children's nutrition and education,
and they have more unrealized entrepreneurial capacity.
Some MFOs may simply wish to increase women's economic
power.

Some evidence suggests that microcredit programmes may
reduce fertility rates.3° This is not surprising, given the higher
opportunity cost of bearing children for a successful female
microentreprenettr, relative to a woman employed only in
household or farm activities and where the child may be a more
important source of labour. It may be that economic power, new
information or a new support system has allowed women to take
more control over childbearing decisions. Also, as women's
income rises, child mortality rates usually fall, lessening the
need or desire to bear as many children.
There may, however, be an even more direct avenue of
influence on fertility from female participation in microcreditrelated activities. This might explain cases such as Bangladesh,
where fertility rates are plummeting, while child mortality
remains high. Some MFOs provide, indeed encourage, family
planning education as part of their programme and regular
meetings. Participants with BRAC and the Grameen Bank, for
example, are far more likely to practise contraception than the
national average.
Collective acdon MFOs forego traditional collateral and,
instead, rely on participants' social collateral. Participants may
be required to borrow in groups, act as mutual guarantors or
receive loans that are contingent on others in the group paying
their loans back. These group incentives and dynamics are
reinforced through regular, often weeldy, group meetings.
This social interaction has the effect of lowering the costs of
collective action, which influences the provision of public goods,
the use of common property resources and decisions about
many other matters. Communication among participants gready
increases the chances of successful colleciive action. Ostrom.
Gardner and Walker31 have shown in a series of experiments
that, given the right institutional framework to communicate.
poor people make productivity-increasing, and cooperative
decisions.
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MICROCREDIT'S LINK TO NATURAL RESOURCES
If the goal of microcredit is long-term poverty eradication rather
than immediate poverty alleviation, sustainable natural resource
use must be considered, particularly for the rural poor. The
effect of microcredit on the environment is not dear a priori;
rather, who receives microcredit and the uses to which it is put
determine the manner and degree to which microcredit affects
the environment The extent of these effects has not been
studied carefully, but it may become more apparent as
experience with microcredit impact assessment grows. While a
certain degree of these impacts is to be expected from any
credit delivery, the primary reasons for making this connection
an explicit and conscious component of microcredit
prog,rammes are that the poorest tend to be the most resource
dependent and women tend to be the primary natural resource
stewards.

The net direct impact of microcredit on the environment is
probably detrimental in the short term, as is most economic
activity. But the need of the poor to generate income cannot be
compromised or delayed. Thus, it is paramount to search for
ways to mitigate harmful environmental effects. Direct efforts
that promote environmental management and environmental
products can offset harmful impacts. The net indirect impact is
less easy to assess but, with the exception of increasing waste
and by-products, other impacts such as increasing and
diversifying income, targeting women, reducing fertility rates and
facilitating collective action can be environmentally beneficial.
There are a growing number of programmes that are linking
microcredit to environmental resources, either because they
have realized that credit can promote their environmental
agenda, or because they have discovered that environmental
management can be good business and environmental products
have a market Further, choices are made in the methods used
even for potentially hatinful activities. Examples of such
programmes are described in Box 3, p. 62.
Despite what we have teamed about oppommities to enhance
growth while protecting the environment, there is still a tendency to
dismiss the relationship between microcredit and the environment.
This may be an issue of scale. The cumulative effect, however, of
millions of microentreprenetus should not be ignored.

CURRENT DEBATES ABOUT MICROCREDIT
Neither the growth nor the reception of the microcredit
movetnent has been without controversy. Like most
development efforts, particularly those that compete for scarce
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Box 3

INTERTWINING
MICROCREDIT AND
ENVIRONMENTAL
GOALS

There are few examples of
MFOs that explicitly tie
environmental management
to lending, although
environmental practices
often appear in the
members' conditions of
lending. This may be due in
large part to the precedent
set by the 16 conditions
that the Grameen Bank
encourages its borrowers to
respect. Members pledge the
following: "... we will keep
our children and the
environment clean, we will
build and use pit-latrines
[and], during the plantation
seasons, we will plant as

banks or other NG0s.
There is also a small but
growing group of MFOs
concerned with producing

"green" products or
technologies. For example,
Grameen Shakti is dedicated
to providing renewable
energy sources (e g. solar
panels, biogas digesters and
wind turbines) to villages in
Bangladesh that do not have
electricity. Likewise in the
Dominican Republic and
Honduras, the solar-based
rural electrification concept
(SO-BASEC) uses

microcredit to promote

many seedlings as possible."

solar-based renewable

These conditions have been
copied by the hundreds of
Grameen replicates around
the world and they have laid

energy,

the foundation for
microcredit lending that
embraces environmental
objectives.
Microcredit and
environmental factors are
frequently coupled by

conservation NG0s, or
development NGOs with a
conservation agenda. In
some cases these
organizations have
microcredit capacity

themselves, while others

partner with more
specialized credit suppliers,
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such as local or international

Technoserve Ghana
In Ghana, population growth
is leading to encroachment
on forest reserves near the
Red Volta and Morago
Rivers. Further, declining soil
fertility is forcing agricultural
activities to move closer to
elephant migration corridors.
For coexistence to be
possible, the local
communities will have to
reduce their dependency on
food crops and find other
income-generating activities,
The NGO Technoserve
(TNS), in collaboration with
the Ghanaian Government
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and local organizations, is
developing the marketing and
processing of the shea nut,
which grows wild on native
trees. Shea butter has

export potential for use in
the natural cosmetics market
(e.g. The Body Shop) for
United States and European
buyers. It is important as a

native resource tha
supports sustamable
development activities. In
Ghana, TNS works with 300
self-employed women, who
receive training and credit
and organize themselves into

groups in order to increase
income-earning ability. The
income earned by these
women helps to support up
to 2 100 family members.
The NGO is supporting
the prefinancing of such
women's groups by export
companies

in essence,

providing seed capital for the
women to purchase
materials. The women have
difficulty in smoothing their
income because they need
cash when nuts are
harvested and processed but
they only receive income
from sales later. In the past,
the groups received loans
from agricultural
development banks, used the
money to collect nuts, which
they then auctioned before

paying back the loan.

However, only registered
groups could afford this
procedure. The process was
slow and cumbersome,
requiring guarantors and
securities that frustrated the
women's work and,
ultimately, required hi h
interest payments.
Moreover, the slow
response of shea nut
exporters to tender bids for
the purchase of shea nut
stores (via auctions) resulted
in further delays in the sale
of the nuts, thereby
increasing interest
accumulation on the loans.
Through TNS, borrower
groups avoid the necessity of
registration and can obtain
the prefinancing loan
enabling them to approach
the exporters themselves.
They then gather nuts and
supply the contracted
volume. Access to working
capital loans increases their
ability to stockpile the nuts,
add value through
processing, increase income
and create local employment.

INS works with the
export companies on behalf
of the women's groups to
negotiate the terms of
contracts, coordinate
activities on the ground in
order to ensure that both

parties are fulfilling their
requirements and provide
basic business training to
the identified groups. All
this helps the women
involved to plan and assess

the profitability of the shea
marketing activities, as well
as to determine how they
might invest some of the
profits to enhance their
livelihood strategies.

PDA and PDI

Thailand

The Population and
Community Development
Association (PDA) is a wellestablished NGO in
Thailand that uses the

microcredit tool for
environmental conservation
and natural resource
management. It was
founded in 1974 with the
aim of promoting family
planning in urban and rural
areas but, over time, its
scope of work has enlarged.
Today it covers incomegenerating activities and
development in rural areas
as well as sanitation,
environmental conservation
and educational training.
Population and
Development International
(PDI), an affiliate of PDA,
has used microcredit to
provide farmers with inkind loans of seeds and
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fertilizers or cash, tied to
specific environmental
protection conditions. The
interest rate on the loans is
equivalent to the bank rate
(I baht/month). The value
of the bah depends on
village capacity as well as

local interest in preserving
the environment.
PDI uses microcredit to
create savings groups,
mainly comprising women.
After taking out a loan, the
women's savings groups
choose between using the
funds to leverage a larger
bank loan (which can be up
to five times the amount of
the funds) or acting as their
own credit organization,
providing small loans to
individual members of the
savings group.

The Western Forest
Complex (WFC) project in
Thailand's Kanchanaburi
Province began in 1996. Its
purpose is to decrease
deforestation in the long
term, while increasing the
level of conservation
awareness in the short

term. The project is
financed by local and
international funds and
targets IS villages in the

western part of the country.
In this project, PDI uses
microcredit to implement
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sustainable, alternative
livelihood practices with the
aim of reducing dependency
on natural resources,
especially in areas affected by
slash-and-burn agriculture. In
particular PDI encourages
planting of native trees and

fruit-trees by providing
credit in-kind in the form of
saplings. The programme
offers saplings and training to
a farmers' conservation
group, which distributes
trees to individual farmers.

In return, farmers agree to
refrain from clearing more
land. If a planted sapling dies

within one year, the farmer
pays back the group that
received the sapling.
Significant results have
been achieved in a few years.
One thousand seedlings have
been planted each year.
Beneficiaries have increased
their knowledge and
practices of agricultural
activities such as fruit
gardens and animal
husbandry. Farmers have
substantially decreased their
use of chemical inputs in
agricultural activities as well
as their gathering of non-

timber forest products. The
future aim of the project will
be to solidify the pilot
activities into sustainable
operations that can be

implemented and managed
directly by the farmers,
eventually forming
cooperatives for selling and

buying trees without the
need of intermediaries.
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donor funds, there are disagreements over the appropriate role
and vision of microfinance. The three most vociferous debates
concern the financial sustainability of microfinance
organizations, the targeting of the poorest of the poor, and
impact assessment

There is concern that some
NIFOs are dependent on
donor subsidies.

Financial sustainabili07. Microcredit is provided by a range of
organizations, from commercial banks to local NG0s, whose
goals range from profit maximization to long-term poverty
eradication. With this range of objectives, it is not surprising to
find that programmes vary tremendously in their approaches.
functions and tmderlying philosophy. Some of the debates are
indicative of a healthy and maturing industry, such as questions
about assessing credit fisk, appropriate information systems,
responding to natural disasters, providing for refugees and
monitoring and evaluation. At root, however, a fundamental
philosophical divide has emerged within the industry regarding
the emphasis on "poverty alleviation" as opposed to "financial
sustainability". The subsidy to MFOs has been a subject of
debate, with many financial specialists and donors insisting that
subsidies must be removed.
Arguments for an emphasis on the goal of financial
sustainability tend to:
separate organizations and borrowers who can be financially
viable from those who cannot;
extend limited donor resources to the greatest number of
viable microcredit efforts;
maintain that a reliance on subsidies will limit the growth of
MF0s; and
maintain that, without cost-cutting market incentives,
inefficiencies may be perpetuated.
Arguments for an emphasis on the goal if poverty alleviation
maintain that:
microcredit reaches the poor who do not have access to
market-based financial services; and
microcredit programmes can achieve social goals more costeffectively than alternative forms of aid delivety.32
In the past few years, major donors have imposed time limits

on the subsidies that they offer for microcredit programmes in
the hope that MFOs - whether they be public or ptivate - will
eventually achieve financial sustainability. For CGAP recipient
organizations, that period is five years. The Grameen Bank
reduced the subsidy proportion of loans outstanding from

between 22 and 23 percent in 1986-87 to 8 percent in 199396, while rapidly expanding their clientele.
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Targeting the poorest The second debate currently raging in
the microcredit world revolves around targeting the poorest.
There are some who question whether it is appropriate to lend
to poor people who cannot meet normal standards of
"bankability", especially with donor funds. The crux of this
debate concerns the ability of very poor people to pay back
loans and avoid further cycles of impoverishment
Arguments for targeting the poorest maintain that:
payback records of the poor are as good as or better than
those of higher-income borrowers and that the income level
of recipients is not a determinant of "bankability"; and
donor funds directed towards better-off recipients are
siphoning funds from where they are most needed, i.e.
development programmes.
Arguments for not targeting the poorest maintain that
social service organizations are better able to serve the real
needs of that population;
rnicrocredit should be targeted at any borrowers who have
the skills and resources to be financially viable, and not
those selected on the basis of poverty;
the poorest cannot escape poverty by borrowing, and may
actually become worse off.

Impact assessment The third major controversy concerns
whether it is necessary to devote resources to measuring changes
in the behaviour of microcredit borrowers owing to their ability
to borrow funds. Impact assessments have become a
requirement of most lending programmes, and yield a confusing
array of results.

Several major impact reports are sumnaarized in Box 2, p. 56.
They generally show beneficial effects on income and
consumption; however, there are substantial methodological
disagreements remaining. Efforts have been spent in recent years
on establishing best practices, monitoring systems and reporting
requirements for MFOs. These practices should do much to
resolve the remaining disputes regarding the impacts of
microcredit
It is clear that the maturation of MFOs reveals an
economically viable market among clientele that do not need
subsidies to carry out their economic activities. Many of these
microcredit borrowers thrive merely from having access to credit
and/or other services provided by MFOs. It could be argued
that these clients do not need subsidized microcredit. nor
perhaps the training and education that sometimes comes with
it. It is also clear by now that there are microcredit borrowers
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Loan repayment patterns
In debt repayment, the poor
perform as well as, if not better,
than higher-income borrowers

who succumb to a cycle of increasing debt, or who face other
difficulties in maintaining the demands of flnancial
responsibility imposed by MFOs. It could be argued that these
clients would be better served by other development approaches
and tools.
Finally, there is a group of clients and potential clients for
whom subsidized microcredit provides an opportunity to move
out of poverty, but at a pace consistent with their incomegeneration abilifies and the economic capacities of their region.
MFOs can cite a multitude of examples of these borrowers or
former bon-owers who have successfully used their microcredit
to become more financially stable. For this group, an excessively
swift removal of subsidies would be a mistake.

CONCLUSION
Microcredit has introduced some major innovations in
development and rural finance approaches. Its long-term
potential to free people from poverty is not yet clear. Studies
indicate that microcredit should be targeted at those borrowers
who have the potential to can-y out sustained economic
activities and who are credit-constrained. The limited potential
of many borrowers to absorb additional capital may also limit
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the positive economic growdi and poverty-reducing effects of
Mieroeredit is sometimes
used to prevent or mitigate
en VfrOIIIII en tal damage.

microcredit
Further analyses should consider the long-term outcomes for
individual borrowers and the contribution made to the
development of villages and rural comrmmities. It is important
to use local knowledge of the demand for economic activity
when identifying appropriate microenterprise and other
borrowing purposes, and to be aware of the opportunities as well
as the risks. Microcredit, like other fonns of credit, can result in
environmental degradation and loss of natural capital. However,
a conscious approach to the use of microcredit could hold
potential for mitigating that damage and may even lead to
environmental improvements. Further emphical work will
identify whether or not the environmental impacts of
microcredit justify its use as a tool for sustainable development
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Conflicts, agriculture and food security
"A peaceful and stable environment in every country is a
fundamental condition for the attainment of sustainable
food security."
World Food Summit Plan of Action, paragraph 3

INTRODUCTION
Armed conflict and civil strife were major sources of food
insecurity in the 1990s and will continue to be this century,
although their number and the losses associated with them may
have passed their peak (see Figure 13). Depending on which of
the various definitions of the terrn is used, from 30 to 40
countries were conflict-affected at the end of the twentieth
century.33 Overall, hundreds of millions of people were involved.
The vast majority of these people lived in low-income countries,
in which agriculture represents a major source of livelihood,
foreign exchange and social stability. A disproportionate
number of the countries were in sub-Saharan Africa.
The economic losses and the disruptions to food supply and
access associated with conflicts can be disastrous, especially in
low-income countries where there are no effective social safety
nets. VVhile conflicts are at the basis of food insecurity situations
Figure 13

NUMBER OF DEVELOPING COUNTRIES WITH
CONFLICTS CAUSING REDUCED AGRICULTURAL
OUTPUT, 1970-1997
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in many countries, it is also tme that raising agricultural
productivity and reducing hunger and malnutrition in poor
countries is an obvious path to peace. However, this is often
overlooked - as was recently emphasized by the former
President of the United States, Jimmy Carter.34

Deaths res ulting from

reduced food secmity and
famine, i.e. long-tenn effects
of conflicts, can exceed the
deaths caused direcdy ffom
violence.

QUANTIFYING LOSSES RESULTING FROM
CONFLICT IN DEVELOPING COUNTRIES
For all conflicts, as for all natural disasters, the most important
impacts are the suffering, injury and death of men, women and
children. The losses in output, means of production and
infrastructure seem insignificant in comparison. Yet these
material losses are also important, for they undermine the
ability of conflict survivors to subsist and recover. This is most
obvious in agriculture, where the destruction of crops and
livestock results, at best, in reduced food security and, at worst,
in famine and death. Indeed, in many cases, deaths resulting
indirectly from conflict (through famine, for example) exceed
deaths from direct violence. The estimation of material losses,
narrow as it is, represents an important aspect of assessing the
severity of a conflict. It also provides a guide to the design of
long-term policy for dealing with conflict situations.
It has been found that the indirect costs of war are typically
greater than the more straightforward direct costs; and that they
continue long after the end of a conflict.35 However, estimating the
total direct and indirect costs of conflict is a complex procedure.36
The outcomes of war should not be assessed against a static
framework, but it is hard to accommodate changes in technology,
changing institutions and shifting social relations during conflicts. It
is also extremely difficult to assess the economic value and
employment impact of the loss of human life.
In this section, which focuses on developing countries,
estimates of war losses are limited to the direct impact on
vicultural ouqmt, with no attempt to include capital losses or
indirect effects, for example, on rural non-agricultural activities.37
Direct losses may arise from various mechanisms: the migration
of population from conflict-affected areas, leaving land idle and
livestock abandoned; a reduction in marketed output because
transpon services are disrupted; the destruction of crops in the
field or of post-harvest stocks and livestock by armed groups; and
declines in yields resulting from lack of access to key inputs.
(These are considered in more detail in the section Characteristics
of agriculture and the impact of conflict, p. 83).
It must be emphasized that cost estimates are tentative. The
accuracy of estimates is undermined by the frequent lack of
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reliable statistics. Many of the conflict-affected countries are
low-income countries where agricultural statistics are of
questionable accuracy even during peacetime.38 Conflict
frequendy disrupts the normal data collection and estimation
process. Furthermore, in wartime the unmeasured proportion
of output is likely to increase because it is channelled through
unofficial marketing networks.
The estimated output losses for all developing countries are
illustrated in Table 7, p. 73, and they are extensive. Over the 28
years from 1970 to 1997, the estimation yields an aggregate of
almost $121 billion at 1995 prices, or an average of $4.3
billion per year. This can be compared with the estimated costs

Box 4

CONFLICT AND FOOD
ENERGY

CONSUMPTION IN
AFRICAN COUNTRIES

A study conducted for FAO
on the determinants of food
energy consumption levels'
included estimates of the
impact of war and civil strife
in a number of African
countries during 1971-92.
The study used regression
analysis to explain the
evolution of per caput food
energy consumption,
calculated in terms of the
dietary energy supply (DES)
level minus its food aid

component, for a number of
countries that experienced
situations of civil war and/or
strife (data on such
situations were obta.ined
from the United States

varied widely according to
the frequency and severity of
such situations but was in
some cases considerable.

Thus, among the countries
for which the impact of this
variable was significant (i.e. at
the 10 percent statistical
level), the lost food energy in
Uganda during each year of
civil war/strife amounted to
56 kcal, or 2.5 percent of the
average DES levels. The
figure of lost food energy
was as high as 362 kcal in
Liberia (16 percent of the
total), 438 kcal (20 percent)
in Somalia and 120 kcal (6
percent) in Ethiopia.

Department of Agriculture
[USDA]). Civil war and/or
strife was represented in the
analysis by a dummy variable.

The study concluded that
the impact of civil war/strife
on food energy consumption

Prepared for FAO by Professor George

P Zanias from Athens University of
Economics and Business, Athens, Greece
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Box

CONFLICTS AND FOOD EMERGENCIES
The last 15 years have seen
a large number of food
emergencies arising from

natural or human-induced
factors. Their number has
fluctuated from about 20 to
30 in most years, but has
tended to increase during
the 1990s, particularly the
latter part of the decade.
This increase has been
associattd primarily with the
greater incidence of conflicts.

The Figure below shows, in
fact, a discernible shift in the
causes of food emergencies.
Whereas hurrran-induced
disasters contributed to only
about 10 percent of total
emergencies in 1984, by
late 1999 they were a
determining factor in more
than 50 percent of cases.

Source FAO

Figure A

TRENDS IN CAUSES OF FOOD EMERGENCIES
'g'01 vrki:epq
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Table 7

AGRICULTURAL OUTPUT LOSSES RESULTING FROM CONFLICT, BY REGION:
1970s, 1980s AND 1990-97

Region

1970s

Countries

1980s

Total
losses

Losses

Countries

I995prices)

Latin America Colombia,
and the
Nicaragua,
Caribbean
Honduras (3)

1990-97

1 328
(7%)

Nicaragua,
Peru,
El Salvador,
Guatemala,

Losses

Countries

Losses

(Million 3

(Mi/kon $

1995prkes)

/995prices)

8 686
(12%)

Nicaragua, Peru,
El Salvador,
Guatemala,

5 011
(8%)

15 025
(10%)

21 005

52 383

(40%)

(30%)

Cambodia,
Philippines,
Sri Lanka (3)

6 360
(10%)

17 413
(14%)

Afghanistan,
Algeria, Iraq (3)

22 382

35 800

Colombia (5)
[Haiti, no data]

Colombia,
Honduras,
Panama (7)
Sub-Saharan

Africa

Angola, Burundi,
Chad, Dem. Rep
Congo, GuineaBissau, Ethiopia,
Mozambique,
Namibia,

9 427
(15%)

Angola, Cent 21 951
Afr. Rep., Chad, (26%)
Dem. Rep.
Congo,
Ethiopia,
Liberia,
Mozambique,
Namibia,
Nigeria, Sudan,

Rwanda, Sudan,

Zimbabwe (11)

Angola, Burundi,
Cent. Afr. Rep.,
Congo, Dem.
Rep. Congo,
Ethiopia, Kenya,
Liberia,
Mozambique,
Somalia, Sudan,

Zimbabwe (12)

Zimbabwe (11)
South and
Southeast
Asia

Cambodia,
Lao People's
Dem. Rep.,
Sri Lanka,

4 346
(21%)

Cambodia,
Philippines,
Sri Lanka (3)

6 707
(13%)

Viet Nam (4)

West Asia
and North
Africa

Iran, Iraq (2)
(no data for
other CACs)

206
(6%)

Afghan istan,

13 211

Iran, Iraq (3)
(no data for

(I I %)

other CACs)

TOTAL

Countries; 20

15 307

Countries, 24

Per year: 10.3

(!6%)

Per year: 16.9

(58%)

(40%)

(no data for
other CACs)
50 556 Countries, 23
(18%)
Per year: 15.3

54 758
(41%)

120 620
(28%)

Notes: The countries listed are those for which the model (see below) produced statistically significant results for the conflict variable (except
for exceptions noted below). Omitted are conflict-affected countries (CAC) for which the method showed statistically insignificant results, or
countries without data. Percentages in parentheses are the share of losses in agricultural value added for the conflict-affected years, weighted
across countries by total value added for each country. Losses are estimated by the following regression model by country.
agric a + al (ag/man) + al("Trd/ntrd) + a3(T) + a4(conf) + e
Where (with variables in logarithmic form except T and conf):
agric = agricultural value added in constant 1995 dollars
ag/man = the ratio of the agricultural to the manufacturing relative price among tradables
Trd/ntrd = ratio of tradable prices (agriculture, mining and manufacturing) to non-tradables (services), the real exchange rate

T = time trend
conf = conflict variable, which takes the value of I in conflict years, and
e = the error term
If the conflict variable was significant at the .1 level, in the war-affected years this was multiplied by the actual output to obtain estimated
losses. For several countries, this method could not be applied and another method was used.
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Economic losses from
conflict in developing
countries exceeded total food
aid to those counuies in the

1980s and 1990s.

of raising nutrition to minimum required levels. Notional
estimates calculate that it would cost approximately $13 per
caput/year to provide enough food to feed the undernourished
at a minimally adequate leve1.39Dividing the estimated loss of
$4.3 billion per year by $13 produces a figure of 330 million
undernourished people who could have raised their food intake
to minimum required levels for the year. Such a decrease in
malnutrition would rival the combined impact of all food aid. In
both the 1980s and the 1990s, conflict-induced losses in
developing countries exceeded the total food aid of all types to
those countries (see Table in Box 6). For the full decade of the
1980s, the former were about $37 billion and the latter
$29 billion (both in current prices).
From 1976 until 1990, the estimate of constant price losses
grew at an alarming 12 percent per year (see Figure 14, p. 76),
levelling off in the 1990s to about $6.5 to $7 billion per year.
The pattern of output losses supports the conclusion that a peak
was reached in 1990, although there has been no reversal of the
previous vend. While this is cause for a degree of optimism, in
the 1990s conflict remained a major cause of output loss and
food insecurity in developing countries. The relative size of the
losses can be indicated by comparing them with the agricultural
trade of all developing countries (average imports and exports).
While the comparison is not rigorous (trade involves gross
output and losses refer to value added), the numbers are
startling (see Figure 15, p. 76). After oscillating between 1 and 3
percent from 1970 until 1980, losses began an upward trend,
peaking at slighdy more than 7 percent of total agricultural

trade in 1990.
The situation by region
Among the regions. Latin America and the Caribbean, and

Latin Arnelica is the
developing region to ha ve
been least affected by
conflicts since the 1980s.
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South and Southeast Asia show substantially lower levels of
conflict-induced losses (see Figure 16. p. 77 and Table 8.
p. 78). The former was unique in that, at the end of the 1990s,
only one Latin American country. Colombia, remained at
serious risk of conflict. In this region, losses were concentrated
in the 1980s and early 1990s. In Central America, the conflicts
in El Salvador, Guatemala and Nicaragua were caused by a
variety of political problems and socio-economic instability, but
they also arose from long-term disputes over the distribution of
land (especially in El Salvador and Guatemala). The losses
resulting from conflict in Honduras were primarily "collateral"
effects of armed struggles in the other states.40 While the right of
indigenous peoples to resources has been a major issue in Latin

The State of Food and Agriculture 2000

Box 6

FOOD AID AND CONFLICT
Food aid can, and does, play

possible to disaggregate only
"emergency" food aid, which
includes disbursements for
the full range of
emergencies, both natural
and human-induced. The

an important role in reducing
the impact of conflict on
food-insecure groups. Food
aid assigned in response to
conflicts would provide an
indication of agricultural
conflict losses, were it
possible to make the
necessary disaggregation.
Available data make it

Table below reports
shipments of cereal food aid
to the conflict-affected
countries listed in Table 7,
with the exception of the

Lao People's Democratic
Republic and Viet Nam (their
internal conflicts were over
by 1989190 when the Table
begins). The overwhelming
majority of emergency food
aid to the conflict-affected
countries went to the subSaharan Africa region during
the 1990s 86 percent over
all years.

EMERGENCY CEREAL FOOD AID TO CONFLICT-AFFECTED COUNTRIES,
BY REGION (1989/90 TO 1997/98)
'PS

Thousand tonnes
Latin

Sub-

South and

America Saharan Southeast
Africa

Asia

North

85

994

9

68

1990

37

1 846

38

1991

12

1992
1993
1994

13

75
125
55

33

2 513
3 082
2 306
2 209

120
261
174

1995

14

1 526

1996

9

1997

Total

15

230

177

16 800

521

1

147

276
265
274
320

60
68
36
55

1

Total

Africa and
West Asia

1989

12

Percentage

J1

Latin
Sub- South and North Africa
America Saharan Southeast
and

Africa

Asia

VVest Asia

156

74

86 0

0.8

2 041
2 861

1.8

905

1.9

5.9

04
04

87.9
90.8

26
37

91

0.4

870

2.1

1.3

86 0

0.7
0.6

81.1

23
36

104
103

75 9

24

212

1

3 394
2 649
2 567
1 881

1 512

174

1 421

931

19 482

59

5.1

14.5

1.1

82 8

3.9

122

1.2

86.2

2.7

9.9

Nose Figures cover the same countries as Table 7, except for the Lao People's Democratic Republic and Viet Nam in South and Southeast
Asia. The first year of the 12-month period is given, I e 1989
1989/90
Sources FAO and VVFP
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Figure 14

LOSSES IN AGRICULTURAL OUTPUT RESULTING
FROM CONFLICT IN DEVELOPING COUNTRIES,
1970-1997

Billion $ (1995 prices)
8

Output losses

6

0-

70 72 74 76 78 80 82 84 86 88 90 92 94 96

Source: FAO

Figure 15

CONFLICT-INDUCED LOSSES IN DEVELOPING
COUNTRIES ASA PROPORTION OF THEIR
AGRICULTURAL TRADE, 1970-1997
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Figure 16

AGRICULTURAL LOSSES RESULTING FROM
CONFLICT, BY REGION, 1970-1997

Billion $ (1995 prices)
4
North Africa and
West Asia
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Source: FAO

Figure 17

PERCENTAGE LOSS OF AGRICULTURAL GDP
RESULTING FROM CONFLICT IN AFFECTED
COUNTRIES, 1970-1997

Percentage
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Percentage losses
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Table 8

PERCENTAGE DISTRIBUTION OF AGRICULTURAL OUTPUT LOSSES,
BY REGION AND DECADE

1970s

1980s

II 990s

Total

9

17

9

13

Sub-Saharan Africa

62

43

38

43

South and Southeast Asia

28

13

12

14

Region

Latin America and the Caribbean

North Africa and VVest Asia

26

30

America, only in Guatemala was ethnicity an important
contributing factor to a major conflict Losses by country were
generally lower in relative terms than in other regions, below
10 percent of total output in affected years. Nicaragua is the
exception: in the late 1970s, estimated losses from conflict
represented more than three times this percentage. In Nicaragua
land disputes also continued to fuel conflict in the 1990s to a
greater degree than in the other Central American countries.
Despite a long history of rural insurgency in Latin America,
typically over the distribution of land, at the end of the twentieth
century it was the least conflict-affected region.
In South, Southeast and East Asia, none of the countries with
large populations (i.e. Bangladesh, China, India, Indonesia and
Pakistan) showed stafisfically significani losses as a result of
conflict In Southeast Asia, conflict was closely associated with
cold war rivalries, evidenced by two major conflict-affected
countries, the Lao People's Democratic Republic and Viet Nam,
which achieved a lasting internal peace in the mid-1970s. In
tragic contrast, war in Cambodia continued into the 1990s, with
peace problematic even at the end of the century. The case of
Cambodia demonstrates how easily losses can accumulate. If,
from the early 1970s onwards, agricultural output in the
country had been constant (even accounting for the great loss of
lives in rural and urban communities), per caput production in
1997 would have been more than doulale its actual value. In
spite of the Cambodia case, across all countries during their
conflict years output losses in the region were a relatively low
14 percent of the sector's production (see Table 7. p. 73).
Losses from conflicts were especially severe in sub-Saharan
Africa. Over the entire period, this region suffered the greatest
losses in absolute terms. $52 billion (in 1995 prices). Across all

-
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affected countries during their conflict years, this represented
almost 30 percent of agricultural output (Table 7).
Unlike the
two regions previously discussed, the estimates for
sub-Saharan
Africa show no marked tendency for either the incidence
of
conflict (number of countries) or the losses caused by conflict to
decline in the 1990s. The number of countries affected was
virtually the same in each decade. Relative to the total
agricultural output of the affected countries in conflict years,
losses grew at almost 5 percent per year from 1976 until
1996, with a sharp drop in 1997. While peace has come to
several countries, including Mozambique, after long and
devastating wars the region remained seriously plagued by
conflict at the end of the century.
For most countries in sub-Saharan Africa, conflicts were
relatively short, but often recurred. In a number of cases,
conflict dominated the entire 28-year period. Angola was an
extreme case, with virtually continuous internal warfare since
before 1970 and no peace imminent at the turn of the century
(despite a formal peace accord earlier in the 1990s). Estimates
suggest that, at the end of the 1990s, agricultural output in
Angola was well below half of what it would have been in the
absence of war. The Sudan has suffered for almost as long,
although the relative conflict losses were less.
The severity of the impact of conflict on sub-Saharan African
countries is shown in Table 9 in dollar terms (1995 prices). For
the conflict-affected countries, estimated agricultural losses were
75 percent of ODA for the 28 years, a percentage that
increased with each decade. Conflict losses in sub-Saharan
Africa were considerably greater than foreign direct investment
(MI) in the affected countries. Since more than 80 percent of
PIA went to two conflict-affected countries, Angola and Nigeria,

Economic losses from
conflict in sub-Saharan Abica
amount to almost 30 percent
of agiicultural ouOut in
affected counaies since
1970.

Table 9

AGRICULTURAL LOSSES AND CAPITAL FLOWS IN CONFLICT-AFFECTED
SUB-SAHARAN COUNTRIES, I 975- I 997

1975-79

1980-89

I 924

31 160

7 999
2 740

50 811

current value)
21 916
65 715

5 984

14 030

Losses/ODA

149

61

Losses/FD1

33

435

521

156

Losses

ODA
FD1

I

1990-97

$

Total

64 999
124 525
22 753

(Percentage)
52
286
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Box 7

AGRICULTURE,
CONFLICT AND
GENOCIDE IN
RWANDA

The two central features of
Rwandan agriculture are high
population density in rural
areas and the concentration
on export crops tea and
coffee. Coffee production
increased by an average 4.4
percent per year between
1969 and 1981, while tea

output grew by 17 percent
per year. However, the
quality of coffee, the main
export crop, deteriorated
after the late 1970s. This left
Rwandan coffee farmers and
the economy less able to
capture windfall gains from
price increases, and more
exposed to price declines.

During 1985-1992 the world
price of coffee fell by 72
percent in real terms and
that of tea by 66 percent.
While Rwanda produced
40 percent more coffee in
volume during 1989/90
compared with the early
1980s, earnings were down
by 20 percent. After 1992,
coffee price stabilization

transfers to farmers were
terminated, as part of the
country's structural
adjustment programme. In
addition to this crisis, rapid
population growth over a
longer period generated a
drop in the size of
landholdings, and there was
little effective intensification

80

of production. Droughts in
the 1980s worsened
conditions. According to one
estimate, by 1989 one in six
Rwandans was affected by
famine. According to official
estimates, food energy

output fell from 2 055 kcal
per farmer/day in 1984 to
1 509 kcal in 1991. Thus,
during the 1980s a variety of
severe pressures built up
within Rwandan agriculture.

The onset of war in 1990
led to the displacement of
15 percent of the population,
according to some estimates.
The effect of the 1994 war
on agriculture was dramatic.
When the Rwandan Patriotic
Front came to power,
effectively ending the
genocide, 2 million people
had fled the country and
hundreds of thousands were
classified as internally
displaced people.

In the aftermath of the
genocide, many sources
predicted unprecedented
famine. However, these fears
proved to be exaggerated.
Later estimates of the
conflict losses suggested that
they varied substantially
between and within
provinces. Furthermore, they
indicated that the problems
of Rwandan agricultural

production and rehabilitation

The State of Food and Agriculture 2000
slaw

were more complex than
seed and harvest problems
and extended to the entire
organization of rural
production. Far from being
self-sufficient, most farmers
relied on cash for crucial

their pre-war status quo.
Long-term solutions require
a reorganization of the entire
agricultural production
system.

inputs such as seeds. The

two most important income
sources, apart from selling
marketed farm output, were
interprefectural seasonal
migration by males and
agricultural wage labour on
commercial farms by
females. Both were
disrupted in the 1990s, the
former by direct conflict and

the latter by the flight or
death of large-scale farmers.

In 1995 the Ministry of
Agriculture estimated that,
since April 1994, three out
of four farmers had been
displaced and that the
December-January harvest
had fallen to 50 percent
below normal output.

The recovery of
agriculture after 1995 was
uneven, as farmers returned
to their lands, legal conflicts
were partially resolved and
labour migration revived.
However, the problem of
post-conflict rehabilitation,
and agricultural policy more
generally, was not merely
one of restoring production
levels and institutions to

Sources P Gourevitch 1999 We wish to
inttorm you thatcomorrowwewdbe lolled wid7

our families London, Picador, j Potuer

1996 Agricultural rehabilitauon and food
insecurity in postwar Rwanda. assessing
needs, designing solutions. IDS Bulletin,

27(3), A Storey 1999 Economics and
ethnic conflict structural adjustment in
Rwanda. Development PokyReviewl7 4363. and P Uvin 1996 Deve/opmen4 aid and
conflict reflections from che case of Rwanda

Research for Action No 24 Helsinki, UN
University/VVorld Institute for
Development Economics Research
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agricultural losses far exceeded these private capital inflows for
the other countries.
Work by Luckham. Ahmed and Muggah41 supports these
estimated losses and suggests that, of the 11 most war-affected
countries of sub-Saharan Africa, measured per caput agricultural
production declined most sharply in the four where the state
collapsed during the 1990s (Sierra Leone, Liberia, Somalia and
Rwanda). One of the 11 was Chad which, although conflictaffected, showed no significant losses according to the estimation.
This may be because warfare was relatively small-scale and took
place outside the main agricultural production areas.
North Africa and West Asia were, according to some
indicators, even more conflict-prone than sub-Saharan Africa,
with internal wars or invasion affecting a long list of countries.
However, agricultural losses were statistically significant in only
four cases: Afg,hanistan. Algeria, the Islamic Republic of Iran and
Iraq. According to the statistical estimates, conflict losses did not
begin until the late 1970s, after which they increased
dramatically (see Figure 16 and Table 8), rising by 26 percent
per year in constant prices between 1979 and 1988. This was
overwhelmingly the result of conflicts in Afghanistan and the
Iran-Iraq war. So severe was the estimated effect of these
conflicts that, in the 1990s, the losses of three countries alone
- Afghanistan, Iraq and Algeria - exceeded the total for subSaharan Africa. These countries were on average the most
intensely affected of all regions. Across affected countries in
conflict years, losses amounted to 58 percent of total output for

the 1990s.
THE NATURE OF CONFLICTS
The impact of conflict on agriculture can be placed in the
context of the nature of contemporary conflicts, which has
changed since the Second World War. Until then, wars typically
involved conflict between governments. For the most part, these
wars were fought with regular armies, a well-defined division was
made between combatants and civilians, there were recognized
battle lines and the termination of conflict was relatively clear.
Since the Second World War there have been few and usually
only brief intercountry conflicts (although the wars in Korea and
Viet Nam and between the Islamic Republic of Iran and Iraq
were notably prolonged). Most contemporary conflicts are not
between countries, but between a government and political or
military groups seeking to overthrow that government or create a
separate state. Such conflicts are typically not fought by two
regular armies, but involve a complex struggle between the
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government and various contestants, which may be hostile to
one another.42 In some cases it is difficult to determine who is
officially or de facto in charge of the government Because
conflict is not formalized,43 its beginning and its end are
ambiguous. As the conflict in Angola shows, not even a formal
peace setdemen.t signed by the warring parties need signal an
end to war.44

Recent conflicts ha ve tended
to be between governments
and opposition groups within
the same countly.

Intracountry conflicts halm
Jura' populations more than
intercountryconilicts.

Since the distinction between combatant and civilian cannot
be made with any precision, intracountry conflicts tend to be
indiscriminate in their effect on the population. In fact, the bulk
of the casualties tend to be among civilians. The instruments of
war are often of a low technological level, involving small arrns
and land mines. Land mines wreak particular havoc with
agriculture, excluding vast areas of arable land from cultivation
until they are cleared, a problem discussed below. Thus, it
should not be surprising that the estimates of agricultural
output losses are large; it is in the nature of intracountry wars.
However, even more than their effects on the productive
capacity of farmers, these conflicts are likely to create food
insecurity situations because of the disruptions they cause to
the transportation and distribution of food.
Another characteristic of intracountry conflicts is that they are
usually fought in the countryside rather than in cities. For this
reason, they tend to have devastating effects on the rural
population and agriculture (see Box 8, which discusses survival
strategies). This is in contrast to the intercountry wars of the past
(and the recent conflicts in Iraq and the Balkan states), in which
aerial bombing brought destruction chiefly to cities.
There is evidence that competition over scarce resources, such
as land and water, enhances the probability of conflict The
control of fertile lands, water and food stocks is likely to be a
strategic aim of all parties in a conflict. Conversely, the
destruction of food stocks and the means of agricultural
production may be a military objective of both the governrnent
and the insurgents. A "scorched earth" tactic may be pursued by
either side, but particularly the government, as a means of
undermining support for insurgents. This tactic has a long
history.45 In such an approach to warfare, food insecurity
becomes a powerful weapon, with disastrous effects on the rural
population.

CHARACTERISTICS OF AGRICULTURE AND
THE IMPACT OF CONFLICT
By their nature, intracountry wars affect apiculture in a variety
of ways. The impact also varies with the characteristics of each
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country's agriculture. In some countries there may be surplus
labour in rural areas. In such cases, war casualties, regardless
of their obvious human cost, would not necessarily weaken
agricultural productivity and output trends. In other
circumstances, agriculture may be constrained by labour
shortages, especially, at seasonal peaks (harvesting, weeding, etc.).
When this is so, war casualties or the diversion of men from
agricultural production to the armed forces will undermine the
viability of agriculture.
The direct cost of war damage tends to be higher when

Box 8

THE BREAKDOWN OF SURVIVAL STRATEGIES DURING CONFLICTS
When households are in
danger of becoming foodinsecure, they employ
various types of coping
strategies to maintain their
access to food and to
protect their livelihoods
during the crisis. They may
collect wild foods, look for
credit, sell their labour or
reduce consumption
People's reactions depend
mainly on their perception of
the severity of the crisis and
their economic and social
position.
In deciding which options
to employ, a household will
carefully weigh the economic
and social costs of each
action, although during
conflicts people may be
forced to take greater risks
more suddenly, since their
first goal is to save lives. In
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addition, freedom of
movement is often restricted
because of insecurity, and
this limits access to foods.

Collection of unfamiliar wild
foods can be rislcy; many
contain natural toxins and,

when procedures for their
preparation and utilization
are unknown, their
consumption may lead to
toxicity and poisoning. Very
often homes and farms are
destroyed when people flee,
which makes it extremely

even the family, may no
longer be available as a safety
net. In those cases the range
of successful coping
strategies may be severely
limited.
A good knowledge of the
various survival strategies
available to households is
fundamental for any efficient
system of prevention and
protection against food
insecurity in conflict-prone
areas.

difficult for them to reestablish normal lives when

they return to their home
communities. In addition,
many of the economic and
social networks that
households normally employ
during times of crisis may be
shattered in conflict
situations, the community, or

Source Adapted from A Hussain and M

Herens 1997 Child nutrition and food
security during armed conflict Food,
Nutrition and A5riculcureNo 19
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The costs incurred by
war are greater- for

inechanized agriculture than
for subsistence agriculture.

Livestock operations are
highly vulnerable to war, as
animals are left untended
and disease spreads easily.

agriculture is more capitalized, i.e. when mechanization and
irrigation are more advanced, purchased inputs are used and a
large portion of the output is marketed. Disruptions in
marketing channels may have costs for commercialized output,
but might not necessatily force households into food inseculity.
should they still produce for own consumption.
Conflict can affect apiculture and food security in many other
ways. In areas that specialize in labour-intensive export crops,
war will have an impact on foreign exchange earnings, which
may have severe implications for development and food
security. If the rural population consists of net food purchasers,
who perhaps provide wage labour for commercial farms, the
disruption of incomes and marketing networks will expose
people to greater food insecurity than if there is a
preponderance of subsistence food production. In cases where
commercial farming areas depend, at least partly, on labour
migration. war can intently established flows of seasonal labour
migration and, therefore, damage productivity on conunercial
farms. This disruption also reduces income in areas that are not
directly affected by war but that send migrant labourers to
conflict zones. For example, workers from southern Kordofan in
the Sudan could no longer migrate to jobs in other regions
during phases of civil war. Guest workers who were repatriated to
Bangladesh and the Philippines from Iraq, together with
households dependent on their remittances, became victims of
the Persian Gulf conflict through loss of earnings.46
The long-term effects of war on agriculture will vary with,
among other factors, the composition of cropping patterns. For
example, in areas with tree crops such as coffee or cashew nuts,
refugee flight and conflict are likely to cause neglect or
abandonment of trees and. subsequently, greater exposure to
pests and diseases.47 This was the case with the production of
bananas in Rwanda and Burundi, where the fruit is a staple. As
a result, there will be a delay in the postwar recovery of
apicultural productivity, as trees and bushes lose productivity
through age, and the costs of reviving competitive export
production will rise. Similarly, one of the most vulnerable
agricultural activities dating wartime appears to be livestock
raising. Estimates suggest that more than half the total livestock
was lost through direct and indirect conflict effects in
Somaliland during the mid-1990s.48 The estimate for
Mozambique is roughly 80 percent.49
Large farms, whether state-run. private, or joint ventures
between the two. may be relatively protected from direct war
impacts. but still be vulnerable as targets for insurgents. For
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Land mine r4ctinis
Farmers are sometimes forced
to cultivate fields dotted with
land mines

example, a state farm will often be a target for rebels whose
strategy includes the selective destruction of government
property. Governments may use troops to protect such
enterprises, but it is likely that the linkages between large and
small farms will be weakened, if not altogether severed, by
wartime insecurity.
Agriculture's other linkages may suffer disruption during war.
Rural people in low- and middle-income countries draw income
from a portfolio of sources, including subsistence production,
processing of crops for local and distant markets and small
enterprises such as transport and crafts. There are linkages
between the agiicultural and the manufacturing sectors: in many
instances the core of early industrialization is agroprocessing,
such as cotton ginning, sugar refining, soft drinks production,
industrial brewing of beer, furniture making and pulp and paper
mills There are also resource flows between sectors. All of these
linkages are liable to be disrupted by war.
If links between rural and urban areas are weakened by
conflict, or if tourism in rural areas is reduced by war, many of
the diverse income sources of the rural population are likely to
be curtailed by lack of demand or inputs. Agro-industry may be
badly affected by conflict if the supply of raw materials is

o
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Land mines expose
aglicultutal workers to danger
and reduce their ability to
produce.

disrupted, the 'marketing of raw material from producers to
industrial enterprises is severed, or the demand for raw
materials is reduced. Even if intersectoral resource flows remain
in place, the mechanisms may be undermined by war.
Marketing boards may have less ability to purchase crops, or
their organization and personnel may be weakened by the
diversion of resources to the war effort. The positive effects of
resource transfers from agriculture to other sectors and of
reinvestment in agriculture will suffer. A further mechanism of
violence disrupts agriculture: the targeting of transport and
communications infrastructure during war.
Land mines are commonly scattered over rural areas indiscriminately in some cases (see Box 9). They may be laid in
crop fields, along footpaths linking villages to fields and rivers
and on rural feeder roads, major highways and bridges. They
have a direct and significant impact on agricultural production
simply by making production too dangerous. Neutralizing the
effect of land mines requires mapping their location. Often,
however, neither the ruling regime nor its adversaries have
records of where they have laid mines. In Afghanistan, Angola
and Cambodia, countries with a particularly high density of
mines, the overall impact on agricultural production is immense
and likely to last for years after the end of conflict.
Production and commtmications infrastructure is critical to
the vitality of agricultural production.5° Poor transport adds to
production and marketing costs, and damage to infrastructure
clearly worsens this situation by, for example, raising traders'
margins. Added to this, it is common in wars for access to
petroleurn to be disrupted, and for transport equipment,
especially trucks, to be commandeered by the government or
armed groups.51
A corollary of the increased tisk of marketing agricultural

Dining war, marketing and
distribution systems are
dismpted and food becomes
more eApensive.

produce and inputs is that traders' profits tend to rise. For those
willing to take the risks, there are substantial war-monopoly
rents; indeed, such profits may be necessary for marketing to
continue and are sometimes referred to as "war taxes". This is a
specific example of how, in a civil war, the established checks
and balances of social and economic rules are eroded, are
pootiy monitored or collapse. In these circumstances,
agricultural production and related activities may continue at a
reduced level under conditions that have been characterized as
a "vicious market fundamentalism".52 Some people do very well
out of such conditions.53 VVhile the activities of "profiteers" may
offer a lifeline for people whose income-earning opportunities
might otherwise be non-existent in war, the conditions that
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Box 9

LAND MINES IN
ANGOLA

Angola has experienced
warfare almost continuously
since 1961. Land mines were
first used in mid-1961 in the
war between Portuguese
colonial authorities and
nationalist groups. With the

growth of foreign support
for nationalist movements,
which started in 1968, land
mines became an increasing

feature of the conflict. One
of the most intense phases
of military activity occurred
in the late 1980s, during
major battles in the southern
Cuito Cuanavale area. Both
sides laid large numbers of
mines. Mine laying intensified
after the failure of the peace
process and elections
between 1990 and 1992. The
People's Movement for the
Liberation of Angola (MPLA)

government and UNITA
both laid thousands of new
mines to obstruct roads and
bridges around besieged

towns. There were mine
"belts" up to 3 km wide.
One estimate puts the
total number of land mines
laid in Angola at some 20
million, with 4 million still in
the ground in 1999, 6 million
removed or detonated, and
8 million unaccounted for.
Sixty different types of antipersonnel mines from 19
different countries have been
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identified. However, there is
no comprehensive survey of
their dispersion and no one
knows precisely how many
mines have been laid. The

country has one of the
highest rates of land mine
injuries per caput in the
world. Out of a population
of some 9 million, there are
tens of thousands of
amputees, most caused by
mines. With a conservative
estimate of 20 000 serious
land mine injuries, this

implies a rate of Injury that
would be equivalent to 5
million people in the United
States.

A great number of mines
were laid on footpaths to
rivers and small agricultural
plots. Others were placed on
roads and bridges. The
effects on agriculture,

although impossible to
quantify, are clear mines
restrict access to farmland
and prevent cultivation; when
people are injured or killed
by mines, the agricultural
labour force is affected, with
potentially severe effects on
household labour allocation
and food security; and mines
on roads and bridges
undermine trading and
hinder effective relief efforts.
Together with active fighting,
refugee flight and
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recruitment into armed
forces, land mines are
responsible for destroying
much of the agricultural
supply base in the country
and for reducing many
Angolans to periodic famine.

"The rebuilding of rural
communities after conflict
can be made impossible by
the presence of mines and
ordnance. New buildings
cannot be constructed and
land use cannot be extended

insecurity. This in turn can
promote dangerous
activities, such as salvaging

scrap metal from UXO, as
people look for ways of
supporting themselves or
supplementing their income.
Spurred on by the need to
feed their families, people
are forced to farm land that
is known to be mined
often trying to clear mines
themselves. This desperation
causes accidents and a spiral

further into poverty."

to support more people.
Refugees and people
displaced by the fighting,

desperate to restart their
lives, must either remain
separated from their
homelands or return despite
the mines. An inability to
grow crops or safely collect
fruit, wood or other natural
resources is a common
product of land mine
contamination. In some
cases the local economy and
the pattern of land mine
contamination mean that
land is not only denied
altogether, but the land that
can be farmed cannot be
used to best effect. By
denying land for agriculture,
and making land use less
efficient, land mines and
unexploded ordnance

(UXO) can create food

Sources Africa VVatch 1993 Landminesin

Angola London, Human Rights VVatch 1999

Landminemonitortowardamme-freeworld
Nevv York, S.H McCormick 1994 The
Angolan economy prospects forgrowthina

postwarenwronment Washington, DC,

Center for Strategic and International
Studies, Mines Advisory Group. 1999 The
effects ofiandmineson che community

wwvv oneworld org/mag/effectstxt htm
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allow people access to income sources are likely to be worse
than they are in peacetime.
An extreme example is when producers suffer a direct levy on
their products in order to feed military forces for little or no
payment. In Sierra Leone, for exaniple, "... [Armed] young men ...
discovered that control over business operations gave them
access to additional benefits, such as the opportunity to extort
food from farmers, set up roadblocks to levy tolls on internal
comrnerce and organize protection and looting rackets.... This
promise of survival, exemption from widespread exploitation of
local populations, and even material gain amid the destruction
of war, is a major incentive drawing young men and boys to be
fighters."54

Alternatively, war may include, either directly or as a by-

product, land and other asset accumulation by some at the
expense of others; i.e. an increase in inequality, of which the
long-term economic implications are not straightforward.55

POLICY ISSUES

Macroeconomic policies can
be designed to prevent the
woisening of tensions and
conflicts diat can lead to wai.
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That conflicts tend to be closely associated with low levels of
development combined with inequity and competition over
scarce resources points to an obvious conclusion: countries
should seek to promote growth that is both rapid and inclusive.
If the bases for growth are to be created through measures
aimed at macroeconomic stabilization and reform, the challenge
is to manage such measures in a manner that contains social
stress and reduces, or at least does not accentuate. inequities.
This view is now widely supported, despite difficulties
experienced in translating it into fact. In a 1997 World Bank
report,56 it was observed that:
"The Bank needs to integrate concern for conflict into
development operations. It must ensure that its interventions do
not aggravate existing inequities ... and that they ameliorate
potential conflict situations, through judicious social analysis
and adequate attention to distributive policies...."
An excessive emphasis on rapid stabilization involving
stringent fiscal austerity might conflict with the investments
required to rehabilitate the agricultural sector, as well as with the
so-called peace dividend (see Box 10. p. 92). While stabilization
and adjustrnent prograrnmes usually call for reduced state
intervention in markets, post-conflict situations frequently
require an increased role of the state in aiding local
communities dining reconstmction, for example through the
direct provision of goods and services for food security and the
supply of agricultural inputs.

The State of Food and Agriculture 2000

Promoting nnal development
can reduce the iisk of conflict
in impieulture-dependent
eounnies.

Distribution issues are especially important, including those
in the agricultural sector where conflicts over resources are often
direct and take place in a context of increasing inequity and
scarcity. It is fundamental that competition over scarce
resources should take place in an equitable environment, within
an enforced legal framework, with commonly accepted
standards of commercial behaviour and respect for property
rights, be they individual or communal. The enforcement of
legislation supporting equitable landownership structures is a
major step in this direction. In the short term, for many conflictaffected countries, "adequate attention to distributive policies"
might imply moderating the impact of competition on
smallholders during a transitional period when normal
marketing services, transport facilities and agricultural extension
are being re-established.
It has been observed that the most conflict-prone countries
include many of those where apiculture is a major component
of the economy and where the majority of the population is
rural. In these situations, not only does the promotion of
apicultural and rural development foster development and food
security overall, but it is also a powerful way of reducing the
risks of conflict.
The maintenance of strategic food stocks would appear to be
an obvious response to the food insecurity situations caused by
conflict Stockholding is, however, notoriously cosdy and
difficult to manage - especially during conflicts, when
transportation is disrupted and silos become natural targets of
attacks.

The building and maintenance of farm storage facilities in
conflict-prone areas is only a viable option if they can be
protected and controlled, and if the stored food can be
effectively channelled to the areas in need. It should also be
noted that it is very difficult and costly to maintain food stocks
adequately in tropical and humid zones.
The World Trade Organization (Uruguay Round) Agreement
on Apiculture allows countries to stockpile commodities for the
purposes of food security and to sell from stockpiles at below
market prices to the tu-ban and rural poor. In general, the
Agreement on Agriculture is quite flexible towards agricultural
policies that are explicitly directed at poverty reduction, and
these are of great relevance to conflict situations. Under the
Agreement, the Decision on Measures concerning the Possible
Negative Effects of the Reform Programme on Least-Developed
and Net Food-Importing Developing Countries (the so-called
Negative Effects Decision) is of particular relevance. This

9
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Box 10

IS THERE A PEACE DIVIDEND?

Disarmament and the
resolution of a conflict
appear to offer the prospect
of shifting public expenditure
towards economic growth
and social welfare, generally
known as the "peace
dividend", A number of
factors might prevent the
realization of the peace
dividend:

There are costs
associated with the
transfer of resources
from military to civilian
uses. These costs include
the retraining of
personnel, the funding of
resettlement (perhaps
including equipping
people with agricultural
tools) and the conversion
of military bases.
Where there is no
immediate reallocation of
Iabour from military to
civilian employment,
there will be
unemployment.
The peace dividend
depends on a decisive
end to conflict, but the
nature of civil vvar is such
that the;-e is no clear end

to host:Hives,1i cal
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economic and physical
insecurity often persists

peace dividend. It is
ultimately a political

after the formal end of a
war, and this creates a
disincentive for the
reallocation of resources
to productive purposes,
particularly by the private
sector. At the same time,
continued tension
creates a need for
continued expenditure
on national security.
There are fiscal problems
associated with the
realization of the peace

matter, within a context
of extremely sensitive

dividend.
Revenue raising might

not increase after the
end of war. For example,
in Ethiopia the state used
coercive revenue-raising
measures during the war
and, when these were
abandoned with peace,
there was a decline in
government revenue.
Any putative peace
dividend can easily

disappear when there is
a need, and external
pressure, for deficit
reduction.

There is no automajc
mechanism for realizinj a

social tensions.
Evidence of a peace
dividend is elusive. After
eight years of peace, the
Ugandan economy was still

far below its pre-war peak.'
In South Africa and the
southern African region, the
economic benefits of the
peace dividend have yet to
be realized, despite a 45
percent decline in the
defence budget between
1989 and 1995.2

Nonetheless, there are
examples of possible peace
dividend effects. Although
the Mozambican economy
also remains below the
levels it had achieved at
independence, since the
peace agreement in 1992
the country has been among
the fastest growing in the
world.
The implications of the
peace dividend for
agriculture are ambiguous,
and there has been no
direct ar.3Iyis of ft impact

the seco-. The most
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obvious mechanism through
which a peace dividend can
be expected is the return of
refugees, internally displaced
people and demobilized
soldiers, all representing a
shift of labour back into
agriculture. Some
agriculture-related buildings
and equipment may be
repaired or replaced
relatively quickly after a war,
and there will be greater
security as well as a
potentially significant
improvement in the
efficiency of markets. With
the assistance of donors,
seed stocks may be replaced
quickly. However, a number
of problems are likely to
hamper the smooth
realization of an agricultural
peace dividend. Land mines
in many conflict areas can
take years to remove. In
Zimbabwe, some areas were
still fenced 20 years after the
country's conflict.'
The revival of markets and
poverty reduction after a
war are likely to be affected
by how thoroughly and
quickly the rural
infrastructure can be rebuilt.
This is not just a question of
reconstructing infrastructure
but also of deciding on

priorities in infrastructure
investment. FAO's

monitoring of the impact on
food and agriculture of
conflict in Sierra Leone and
Liberia stressed the immense
damage to infrastructure.
Finally, in many post-war
situations, institutional
change affects agricultural
output, access to land and

food security. In most of
these situations, land tenure
disputes continue after peace
has returned.
In summary, the peace
dividend is not a magic wand.
Realizing the scope for a
peace dividend is not an
automatic process, but one
that depends on choices
made by relevant actors, not
least by foreign donors.
Donors have to consider
carefully how their
interventions might reduce
conversion costs and
maximize potential peace
dividend benefits. Given that
peace dividend benefits are
likely to emerge in the
medium to long term,
donors need to make long-

term commitments to
support the process of
realizing the dividend.
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decision states the intention of parties to establish mechanisms
to ensure that the rules stipulated by the Agreement on
Agriculture do not adversely affect the food security of the leastdeveloped and food-deficit countries (i e almost all conflictaffected countries) by: i) reviewing the adequacy of food aid;
ii) ensuring that foodstuffs are provided to these countries on an
increasingly concessionary basis; and iii) malting a commitment
to consider requests for technical and financial assistance to
foster agricultural growth and food security. Unfortunately, at the
end of the 1990s, no concrete steps had been taken to
implement these commitments.

Policies to aid recovery
Countries' different experiences indicate a tremendous variation
in the speed of agricultural recovery after conflict In
Mozambique, recovery was extraordinarily rapid, while in
Nicaragua it was frustratingly slow. The policy lessons from these
experiences are not always conclusive. Further research is
required to determine the extent to which policy (as well as the
particular type and combination of policies) facilitates the postconflict recovery of agriculture. A number of general
observations can be made, however.
The public sector has several functions in the recovery
process. First, there are the immediate needs for resettlement of
refugees and ex-belligerents, rehabilitation of land and
infrastructure, and reintegration of communities into marketing
networks. In addition, there are programmes that go further
towards resolving the structural tensions that generate conflict through such action as the decentralization of authorities and
resources, the promotion of participatory rather than top-down
decision-making and clarification of rural property rights. In
post-conflict situations, however, the public sector is likely to see
its means of intervention considerably weakened, and the
process of capacity building may take time. In these
circumstances, the speed of rehabilitation is particularly
dependent on the dynamism of the private sector and
civil society, and on the work of NGOs who often play a
crucial role in such activities as relief delivery, advice to
communities and support to local planning and prograrru-ning
activities.

Agricultural policy in all post-conflict situations requires the
balancing of relief activities with development efforts. It has
been noted, in fact, that a "gap has emerged between relief and
development which has implications for the agencies that have
traditionally been involved in either activity. The need for
94
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Emergeneyrellef efforts
should be linked to longerterm development goals.

interventions that can bridge this gap and facilitate a faster
transition from emergency response to sustainable development
is compelling:57 As far as possible, the emphasis should be on
long-term development objectives. Even agricultural recovery
programmes that are initiated very close to the end of hostilities
and aim at relief and the repair of infrastructure could be linked
to a longer-term development strategy. There are many
constraints to the effective promotion of long-term sustainable
development in immediate postwar conditions. Not the least of
these is the need for political will and institutional capacity.
Tensions may arise between the ptusuit of long-term capacity
building and the immediate maximizing of the benefits of
employment-intensive public works schemes, which must be
resolved with regard to concrete conditions.
Development efforts can be made during the emergency
phase through capacity building for local and national
government services that provide agricultural inputs, extension
services and marketing advice. This frequently requires the
training of civil servants in activities that provide services to rural
communities. Training provision can be combined with a
strengthening of the links between private and public sector
activities, which have proved important for achieving rapid
growth in various parts of the world. Fostering these links is, in
part, a matter of developing effective rural institutions such as
public sector employment promotion offices and networks of
local development agencies. It also involves encouraging the
relationships among both private and public institutions.
Rehabilitation of the agricultural sector after conflict is, by its
nature, pulolic sector-driven, although the participation of the
ptivate sector needs to be fostered.
Recovery of the agricultural sector requires action by external
donors as well as a strong national effort. A number of UN
organizations have policies for operations in conflict-affected
countries. Participation of international organizations covers a
spectruin of activities, from physical reconstruction, institution
building and demobilization, to the creation or re-creation of an
inclusive, non-discriminatory society. WFP can provide relief,
FAO can advise on agricultural development and food sectuity
concerns and the World Bank can fund infrastructure. It is
important for the speed of recovely, however, that assistance from
these and other agencies is provided in close harmonization and
collaboration among themselves and with the government The
latter, in turn, has a crucial role to play in creating a political,
economic and institufional environment capable of maximizing

the benefits of external assistance.
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FAO's role in conflict-affected countries covers a broad range
of activities. As soon as the security situation permits, FAO
mounts missions to carry out assessments aimed at quantifying
needs for both food and emergency assistance in agriculture.
The types of assessment carried out may include the impact of
the conflict on national food supply and demand, the food
security and nutrition situations of affected groups, the
population's need for international food assistance, the
agricultural production capacity in the affected area, the need
for agricultural relief to enable production to resume quickly,
and the need for longer-term rehabilitation and reconstruction
measures. Assessments are used as a basis for FAO's own relief
efforts and are disseminated quickly to the international
comrnunity in order to enable timely and effective donor
responses.
FAO also provides "agricultural relief', defined as agricultural
rehabilitation assistance provided on an emergency basis. Such
relief is aimed at the rapid reduction of dependence on
emergency food assistance and at providing a basis for longertenn rehabilitation. Assistance includes the provision of
essential agricultural inputs such as seeds, tools, fertilizers,
livestock and veterinary supplies to enable affected populations
to resume basic productive activities quickly - in time for the
next agricultural season where possible.
Agricultural relief is not, however, limited to the supply of
agricultural inputs. Special agricultural relief operations also
include the provision of services and technical advice that are
not available from other UN agencies or from NG0s.
In its relief interventions, FAO also gives specific attention to
the food security constraints of at-risk households in the areas
affected, as well as to the need for appropriate information that
allows affected households to make informed choices regarding
food acquisition, preparation and distribution in unfamiliar
situations.
As follow-up to immediate agricultural relief. FAO provides
assistance in restoring extension, veterinary, plant protection and
input supply services and institutions where these have been
disrupted, and in the physical reconstruction of agricultural
infrastructure such as dams and irrigation systems, markets and
crop storage facilities.
FAO also provides policy and strategy support for recovery
and development programmes in the food and agricultural
sectors. This assistance is geared towards bringing the need for
relief to an end and enabling development lo proceed. It
includes activities that help to make development sustainable by
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preventing and preparing for the possibility of further disasters
and emergencies. A major emphasis is put on strengthening the
coordination of locally active emergency and development
institutions and on encouraging the participation of the affected
population in designing and implementing interventions to
promote household food security and nutrition. Priority is given
to the needs of food-insecure households and to the promotion
of sustainable and healthy livelihoods.
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Outlookreport
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databases.
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These forecasts were prepared for FAO by the Institute for Policy
Analysis, University of Toronto, Canada, associated with Project LINK.
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7
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If:you want the present to be different from the past, study
the past.
Baruch Spinoza

INTRODUCTION

The past 50 years ha ve seen a

revohrtion in apicultural
practices and production and
a consequent transfoimation
alum] societies.

This review covers changes in the world food, agricultural and
food security situation over the past half-century, with a view to
deriving policy messages for the years to come.
Fifty years of world food and agriculture make up a canvas
that can only be painted with a broad brush. It is not only a long
period but also an extraordinarily eventful one - indeed, no
other 50-year period in history has seen such wide-ranging and
rapid changes in humanity. These changes have not left
agriculture untouched. Food and agricultural techniques and
systems have undergone major transformations, as have
agricultural and rural societies. Different food security situations
have also evolved across regions. countries and groups of people.
Progress has been spectacular in some areas, disappointing in
others. The world today appears overall to be a rich and peaceful
place compared with what it was 50 years ago. Yet, millions of
people, even in rich societies, are still bowed down by the
suffering imposed on them by hunger and related diseases.
Such contrasts are certainly not specific to the contemporary
world, but advances in technoloo and resources have made
hanger more avoidable and, therefore, more intolerable today.
From this wide field of research, five themes have been
chosen for discussion in this year's special chapter. The first
section presents a retrospective overview. largely drawn from the
stock of historical and institutional memoty contained in past
issues of The State of Food and Agdculture; the second
describes the process of agricultural modernization and its
asymmetric effects on farmers and rural societies; the third
focuses on the interrelated issues of staple food production and
food and nutrition security; the fourth analyses agricultural
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productivity, its sources, scope and benefits; and the fifth
discusses the role that political and institutional mechanisms

can play in reducing or - as has often been the case perpetuating poverty and food insecurity. A final section
stunmarizes some of the main lessons of the past'half-century,
as they emerge from the various sections of this review. Overall,
it is hoped that the review will contribute both to a greater
understanding of the problems faced and to greater
commitment towards, in Spinoza's words, "maldng the present
different" - that is, making hunger a thing of the past
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This is a historical overview of the main events and trends
affecting food and agriculture over the past 50 years. It draws
primarily on the annual series of The State of Food and
Agricldture, which was first published in 1947. These past
publications record more than half a century of achievements as
well as failures in agricultural and rural development and food
security. They show recurring themes and concerns but also
major transformations that make world agriculture today very
different from that of half a century ago. The economic and
political environments have changed profoundly, technologies
have progressed enormously and policy perceptions and
priotities have evolved.
This section attempts to trace the changes as reported by FAO
in The State of Food and Agriculture, particularly - since 1957
- in the special chapters on selected topics. Some events that, in
hindsight, appear to be important, but have either been
overlooked or reviewed in an incomplete or inaccurate way in
contemporary issues of the report, have been inserted or
supplemented by additional information in the present review.
This is necessarily selective in its coverage, and FAO's many
activities and initiatives that are widely publicized in other
documents have not been included, except for selected
important events in which the Organization has played a
prominent role.
It is hoped that this retrospective overview will be of interest,
not only as a reminder of past events, but also as material for
reflection on how far we have come towards achieving world
food secmity and promoting agticultural and rural development.
It should also prompt us to consider how much remains to be
done and, judging from past experience, what action is most
likely to contribute to further improvements.
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THE SITUATION HALF A CENTURY AGO
Devastation and reconstruction, Food shortages
Geographic concentration of wealth and food supply
Asia

the focus of concerns

The Second World War had a profound affect on world
apiculture. According to early issues of The State of Food and
Agriculture. world agricultural production at the end of the war
was 5 percent - 15 percent in per caput terms - below pre-war
levels. However, the impacts of the global conflict differed widely
across regions.
Agriculture suffered massive war devastation throughout
Europe, in the USSR, in large areas of Asia and the Pacific and
in North Africa. Sharp falls in agricultural production in those
regions,' coupled with a widespread inability to finance food
imports, resulted in acute food shortages even when hostilities
ceased. These problems were compounded by a series of
droughts during 1946 and 1947 in the USSR, North Africa
and large areas of the Far East. Shortages were also acute in the
fisheries sector, which was affected by the loss and requisition of
fishing craft and equipment Four fifths of world fish supplies
had formerly been produced in the areas affected by the war. In
forestry too, the impact of the war was severe. Direct damage to
forests and forest industries was most serious in Central and
Eastern Europe, including the western part of the USSR, and in
some countries of the Far East The war effort, combined with
the cessation of coal trade, led to overcutting for fuel and to
forest destruction in many parts of the world. In addition, there
was generally less concern for forest management_
In sharp contrast, food supplies were abundant in a number
of large producer countries that had been relatively spared by
the conflict - Canada, the United States, Australia and
Argentina. As in the First World War, those countries took on
the role of food suppliers for their allies and made a special
effort to stimulate output In fact, especially for North America's
agriculture, the war years were a period of expansion and
prosperity. Agricultural production in this region increased by
one third compared with pre-war levels, and net cereal exports
rose from about 5 million tonnes in 1938 to an annual average
of 17.5 million tonnes in 1946-48. Europe's net annual cereal
imports rose from 9.5 million to 14 million tonnes during the
same period. Among the developing country regions, both Asia
and Africa turned from having a surplus to a deficit in cereals,
with the shift being especially pronounced in the case of Asia
(which registered a drop from +2.2 to -3.7 million tonnes
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Excess food supplies in some
parts of the woild coexisted
with acute scarcities in °them
An increase in demand iwas
needed to improve nuuition
levels.
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between 1934-38 and 1946). Latin America and the
Caribbean, Africa, the Near East and Oceania only suffered
from the indirect effects of the war (with shortages of production
requisites, or loss of import supplies or export markets), and the
war had relatively litde effect on their agricultural performances
at the regional level.
In reviewing such diverse regional performances, already in
1948 The State of Food and Aglicultzue (probably recalling the
depression-induced agricultural surpluses of the 1930s) warned
against the paradoxical existence of burdensome excess food
supplies in sorne parts of the world while there were acute
scarcities elsewhere. It expressed the fear that food production
in countries with a surplus might exceed the import capacity of
food-deficit countries - many of which were acutely short of
foreign exchange - and that the excess capacity of large
producers and exporters could become structin-al in nature. It
also noted that demand, particularly for forestry products, would
shrink when reconstruction needs were met, and that synthetics
would displace several agricultural raw materials. In contrast
with some economists who advocated measures to reduce
supply. FAO advocated action to raise demand, given the very
low nutrition levels to which the populations of even some
industrialized countries had fallen.

Developing country regions
Early issues of The State of Food and Agriculture reveal a
balance of regional concerns profoundly different from the
situation today. The regional reviews devoted much attention to
the problems of Asia, with relatively less coverage of other
regions. Africa, in particular, was recognized as the least
economically advanced region, but one for which economic and
social development and improved welfare were just a matter of
time (see Box 11). This perception of "African hope-Asian
drama" was reversed only after an extended period of
contrasting development experiences in the two regions.
For Asia, the report depicted problems of an almost
unsurmountable nature. This region had about half of the
world's population but only one fifth of the earth's land, yet its
economy was still dependent on agriculture to a great extent.
Furthermore, agricultural productivity in much of the region was
very low. For instance, cereal production per hectare of
harvested land in India was estimated to be, on average, 20
percent below that of developing countries as a whole; and
cereal production per worker in India, Indonesia and China was
significantly lower than the average for developing countries.
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Agricultural structures in South Asia presented a grim
combination of extensive land use and a high person-land ratio.
Not only was agricultural productivity low but almost three
quarters of the labour force was tied up in the production of a
meagre diet Calorie intake was barely 2 000 kcal per caput/day
and most people lived on small farms, producing most of what
they ate and eating most of what they produced.
The war brought these long-term problems of Asia into
sharper relief. The food sector suffered considerably from war,
political instability and displacements of people. Per caput
calorie intake declined during the war in all but three large riceproducing countries: Burma (Myanmar), Siam (Thailand) and
Indochina (Viet Nam, Lao People's Democratic Republic,
Cambodia). In India and Pakistan, Japan and the Philippines, it
fell to around 1 700 kcal/day. The great fishing industries of
Southeast Asia suffered heavy loss of fishing vessels and hurnan
resources. The region emerged in the postwar period as a net
importer of food, a reversal of its traditional food surplus
situation. This shift was perceived to be of great significance to
world food trade and raised the question, still debated today in
the case of China, of the extent to which food demand in
densely populated countries in Asia would exceed their
domestic production capacity and cause tightness in world
food markets.
A very different picture emerged in postwar Latin America.
Throughout and after the war, the region continued the rapid
economic expansion recorded during much of the 1920s and
1930s. Such expansion was achieved more markedly than in
other developing country regions through development
strategies based on industrial growth and import substitution,
which engendered considerable growth in industrial activity.

Between 1934-38 and 1947 industrial output almost doubled,
while agricultural production expanded by only 20 percent.
Industrialization also contributed to a massive expansion of
urban centres where most of the manufacturing activity was
located, a phenomenon that would be amplified in the following
decades.
Nevertheless, agriculture still dominated the region's
economy, contributing about one fifth of total GDP and
employing close to half of the labour force in 1950. A high
level of employment and rapid increases in real incomes created
a strong demand for food, especially in the cities. Indeed, yearly
rates of population growth in the late 1940s were in the order
of 2.7 percent. the highest of all regions, and per caput GDP
growth was 2 to 3 percent. Despite the policy bias against
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Box I

I

AFRICAN
DEVELOPMENT
PROSPECTS
AS SEEN IN

THE STATE OF
FOOD AND
AGRICULTURE 1948

"From the standpoint of the
highly developed regions,
Africa appears as a
comparatively empty

continent with large
potentialities of production
a soft-currency area with
possibilities of a much
greater exchange of goods
with Europe. Indeed, in the
last half of the twentieth
century, Africa may in some
cases be to Europe what
`the West' was to the United
States in the latter half of the
nineteenth century".
However short in foresight,
this vision of the role and
future of African colonial
territories reflected the
conventional view of the
time. Despite recognized
nutritional shortcomings,
Africa was not a focus of
concern from a food security
standpoint. Rather, adequate
domestic food supplies were
taken for granted in a
demographically "empty"
continent, where population
was growing at moderate
rates (1.3 percent yearly
between 1920 and 1950),
and with rich agricultural
resources which constituted
the region's area of
specialization.
The fact that early issues
of The State of Food and
Agriculture may have

misjudged the gravity of
Africa's human and natural
resource constraints is also
suggested by the
comparatively light treatment
of this region in the
publication's developing
country reviews. Ignorance
of facts, rather than neglect,
probably explained this
shortcoming. The report
repeatedly emphasized the
lack of information available
to allow an adequate
assessment of Africa's
agricultural situation and the
great uncertainty
surrounding its development
prospects. The 1948 report
states that "... it is the least
well-documented continent,
and until more work has
been done by governments
in ascertaining the facts in
each territory, only a very
fragmentary idea of the food
and agriculture situation is
possible". This appeal for
improved systems of
collection and analysis of
information on the African
situation as a prerequisite
for efficient policy action was
to become a recurring
theme of the publication
over the years.
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agriculture, caused by the industrialization drive (partly
compensated by direct public support in various forms), the
sector performed remarkably well, with food production
generally coping with expanding demand The region also
remained a net exporter of food and agricultural products,
although several countries became increasingly dependent on
food imports. Satisfactory agricultural performances and
expanding incomes translated into improved diets. Regional

food intakes, estimated to be about 2 400 kcal per caput/day
in 1947 (up from 2 200 before the war), were relatively high in
relation to those of other developing country regions. Levels
were, however, uneven among countries; (Argentina 3 100 kcal,

Peru 1 900 kcal) and income groups.
The war years had generally been years of economic progress
for much of Aftica. Demand was strong for many of its
agricultural commodities and minerals. Many territories were
able to expand economic activity and agricultural production.
Average income levels were reported to be significantly hig,her
than before the war. Basic food production in Africa increased

in response to strengthened demand but, in contrast with other
regions, the production of industrial crops - notably cotton,
sisal and tobacco - increased faster than that of food crops.
Higher income levels, chiefly in the cities, intensified the
demand for foodstuffs, many of which had to be imported, and
this created growing financial difficulties for several countries.
However, despite generally satisfactory food production
performances and increasing effective demand, dietary
standards remained low. The 1947 estimates pointed to per
caput calorie intakes of 1 500 to 2 000 kcal/day in North
Africa (significandy below pre-war levels, especially in Algeria

and Morocco); and 2 000 to 2 300 in most other countries.
The Near East was depicted as a backward region that was
undergoing, however, the most rapid economic transformation.
The State of Foocl anol Agriculture 1948 notes: "Only Irecendy]
did this region emerge from a long period in which distances
and time were reckoned on the speed of the dromedary caravan.
Suddenly the Near East found itself a crossroad of world trade
and traffic_ Mineral oil is now available in increasing quantities.
Oil pipelines cross the once mysterious deserts. New ports, new
towns, new activities are growing continually. Modem Turkey is
vasdy different from the Ottoman Turkey of 30 years ago, and
this is also true Ito al degree of all other countries of the region."
The report concludes: "It is difficult to appraise what sort of
agriculture may come out [of] this economic transformation
during the next generation? In fact, the region's agricultural
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systems were still dominated by environment and tradition.
Water was, as it is now, a predominant concern. Only 4 percent
of the land area was under cultivation. Farming systems were
characterized by age-old practices and structures Animal
husbandry was divorced from crop farming and monopolized by
nomads. Sheep, goats, camels and horses were the most
important livestock, with beef cattle farming almost unknown.
Against this background, the war period had been generally
one of expansion for agriculture in the Near East. This was true
in particular for cereals, meat and other animal products, which
generally supplanted cash crops such as cotton in order to
satisfy the food demand of the allied forces present in the
region. Domestic consumers did not appear to have benefited
from this emphasis on food production, however, as available
data (mainly concerning Egypt and Turkey) suggest a significant
decline in per caput calorie, protein and fat intakes in

1947/48 in relation to levels in the period 1934-1938,
especially in Turkey. Average daily intakes in 1947/48 were
about 2 050 kcal per caput in Turkey and 2 390 in Egypt,
down from about 2 500 prior to the war in both countries.

Fisheries and forestry
The fisheries and forestry sectors were the object of only passing
reference in early issues of The State of Foocl ancl Agriculture. It
was then an accepted fact that the high seas belonged to
everybody and that they contained inexlmustible stocks of fish.
The FAO Conference in 1946 stated: "The fishing grounds of
the world are teeming with fish of all kinds. Fisheries are an
intemaiional resource. In underdeveloped areas, especially, the
harvest awaits the reaper." A similar consideration applied to
forestry. Early issues of this publication did mention the
importance of conservation and long-term development of
forests, but the focus of their attention was on the production of
forest products. Conservation issues would only come to the

fore decades later - in the 1970s - when the public in some
countries began to worry about the destruction of tropical
forests, forest fires and forest dieback.
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THE 1950s
Recovery, Indus rialization, Development planning
Food self-sufficiency, Surpluses
Reassessing Africa

Uneven recovery and bipolarism

Developing count:lies lacked
the resources and technology
with which to raise their living

standards.

Growing political and economic bipolarism characterized the
1950s. The "cold war" and ideological confrontation rendered
international cooperation more problematic. At the same time,
the gap between rich and poor countries and societies widened.
The Marshall Plan and reconstruction activity contributed to a
rapid economic recovery in war-affected countries in Western
Europe while, by contrast, many economies in the developing
world suffered from instability in agricultural markets, acute
shortages of foreign exchange and, particularly in Asia, severe
problems linked to the process of establishing newly
independent political systems. During this period, the growing
gap between rich and poor was mentioned repeatedly in The
State of Food and Agriculture, which also emphasized the
importance of agricultural development in improving the
economic situation of countries and societies. For developing
countries to raise their living standards significandy, it was
estimated that their food production would have to rise to
between 1 and 2 percent above population growth. Such an
increase in output, however, was felt to be beyond the resources
and technological capacity of many developing countries.

Industrialization
Industry-driven growth, already the cornerstone of many Latin
American countries' development strategies, became the
orthodox development paradigm during the 1950s. Thus, the
phenomenon of "urban bias-agriculfttral discrimination" gained
ground. There was direct discrimination against agriculture
through policies, widely implemented by parastatal marketing
boards, which drove a "wedge" between prices received by
farmers and border prices of tradable commodities; and indirect
discrimination arising from cunency overvaluation that tended
to depress prices of exportables and import substitutes, together
with policies that protected industry and favoured industrial
import substitution, thereby raising the prices of nonagricultural goods while reducing farrngate prices.
The industrial bias was based on the thesis that for an
economy to develop, it had to grow rapidly, and to do so it had
to industrialize. This view was reflected in the ample coverage of
developments in industrial production found in early years of
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this publication, which introduced a regular section on this
issue in the 1950s. Other than the fundamental ingredient of
development, because of its positive effects on income growth,
industrialization was also seen as the "basic factor behind
effective purchasing power for farm production" (The State of
Food and Agficulture 1952). It was also recognized that, since
industrialization involved urban migration, it would be
necessary to keep food prices low in order to mitigate social
hardship in the cities. Subsidies on agricultural inputs, such as
fertilizers and machinery, and cheap credit were intended to
compensate agriculture. However, these measures tended to
benefit the larger commercial farms rather than small-scale
peasant farming. "Cheap food" policies in favour of urban
consumers heavily penalized the farm sector. Such policies
endured in many countries until the 1980s when they were
swept away in the process of structural adjustment

Development planning
Partially as a result of the Great Depression of the early 1930s
and the ensuing collapse of effective demand, which in turn led
to calls for greater state intervention in the economy and in
managing markets, dev'elopment strategies involved a strong
state role in the marketing of inputs and outputs and in the
planning of production and the allocation of resources. The
State of Food and Agriculture reported extensively on
developments in programming and planning in agriculture,
highlighting in particular the pioneering experiences of some
Asian countries. It was felt that the vicious circle of low income,
low consumption and stagnant production could only be
broken by public sector planning and financing of agricultural
and economic development. Planning typically involved the
establishment of production targets, the programming of
investment and even detailed schemes for land reclamation,
irrigation and the provision of inputs.
India was singled out as a particular case for the degree to
which it planned an integrated development of its mixed
economy on the basis of self-help, yet without undue
regimentation. State control was applied at strategic points in
order to ensure that the pattern of development was in line
with the objectives of India's first Five-Year Plan (1950/5 11 955/56). The Plan envisaged important public financing of
food and fibre production, with the objective of restoring prewar levels of consumption and diverting any savings into
investment for further economic development.
Another, more radical, example of state planning and
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intervention was that of China. Its first Five-Year Plan (19531957) was considered a success. Government investment in
agriculture and industrial planning had reportedly increased
GDP by 12 percent in real terms. In 1958, a new strategy was
introduced, known as the "Great Leap Forward", in order to
consolidate and reorganize rural agriculture and industry. The
new strategy emphasized the adoption of new technologies in
the countryside and the concomitant development of more
rural-based light industry. It also involved the elimination of
private rural property and the forced consolidation and
collectivization of farms. The 1959 issue of this publication

reported that, already by the end of 1958, more than 740 000
agricultural cooperatives in China had lbeen transformed into

26 000 communes. Each contained some 2 000 families
whose workload was divided between agricultural production
and light industry.
However, although China's production increased significantly
between 1957 and 1958, major problems emerged soon alter.
Production reports by the People's Communes were often
overestimated, yet they served as a basis for the government's
requests for increasing production quotas. Thus, government
pressure on the peasantry to extract greater levels of output left
rural communities with ever less of their production for their own
consumption. The problem was compounded by the failure of
rural industries to provide machinery, tools, fertilizer and other
materials for agriculture as well as by widespread shortages of
labour and the introduction of untested farming methods. These
factors, coinciding with poor weather, contributed to a drastic
reduction in agricultural production and led to food shortages.
The State of Food and Agriczzlture 1960 made some
reference to the problems occurring in the communes and
reported on measures used to counter them: "A reorganization
of the communes was found necessary in A,ugust 1959, as food
supplies for the commune kitchens had fallen below the
previous year's level, and as overcentralization with the pooling
of all income had meant that the more efficient 'brigades' were
supporting the rest Small plots were handed back to families
for the cultivation of vegetables and the raising of poultry to
improve rural food supplies." The report also alluded to the
easing of other regulations that were enforced within the
commune system and to the organization of urban communes.

Self-sufficiency
One common feature of many development plans was the
emphasis on partial or total self-sufficiency in food, often
1 16
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motivated by strategic considerations. Wartime and postwar
shortages had impressed on many countries the importance of
assured food supplies and had made them mistrustful of too
great a dependence on imports. These concerns were powerfully
reinforced by payment difficulties and the reluctance to spend
scarce foreign exchange on imports of agricultural products
rather than on capital equipment needed for development
Food self-sufficiency (or "reasonable levels" of it became a
standard feature of most national development plans, even in
cases where such an objective was clearly out of reach, except at
extremely high costs and in situations of ample food supplies in
world markets. The emphasis on increased food production and
self-sufficiency, clearly at odds with the anti-agricultural bias of
industry-driven development strategies, created ambiguous
policy settings in many countries.
One important factor behind the emphasis on self-sufficiency
in the early 1950s was the payments crisis that emerged in
those years. This was a period of growing demand for goods of
all kinds, especially from areas where imports had ceased during
the war and where a vigorous process of recovery was under way.
Because North America was the major supplier of industrial and
agricultural goods, importers had to pay in dollars, which soon
became scarce. Many deficit countries, even those receiving
concessional payment terms and other forms of aid from the
United States, were forced to curtail their overall and food
imports. In particular, Latin American countries had to
introduce severe import restrictions.

The problem of agricultural surpluses
The State of Food and Agricultute followed the problem of
growing agricultural surpluses in some countries closely. It
covered it extensively in 1954, referring in particular to the
1953 FAO Conference, which liad discussed at length the
complex issues involved. The central ones were: how to dispose
of stupluses without disrupting world agricultural markets and
what to do to ensure that production would expand in line with
world requirements without adding to the surpluses. The
Conference led to the establishment of a standing
subcommittee of the FAO Committee on Commodity Problems
(CCP) in order to provide a regular forum for intergovernmental
consultations on these issues. The idea of using stuplus food
commodities to alleviate food emergencies and promote
development - "surplus disposar - gained ground and led to
the introduction of food aid as a form of development
assistance. This publication also discussed the price
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equalization schemes adopted by some exporting countries to
attenuate price fluctuations, underlining the value of moving
towards international commodity agreements to stabilize
production and prices at a level that was satisfactory to both
exporters and importers

Reassessing Africa
Africa began receiving ample coverage from this publication in
the late 1950s. A special FAO study of food and agricultural
development in Africa South of the Sahara was included in The
State of Food and Agriculture 1958, which depicted a mixed
record of agricultural performances since the conclusion of the
war. In general, food production had kept pace with population
growth, fish production had increased to three times its pre-war
level, and dietary levels were considered by and large to be in
line with requirements - despite cases of serious food shortages,
especially in the periods preceding the harvests. While it was still
regarded as an "empty" continent (with only 5 percent of the
world's population and seven people/km2 overall). Africa had
areas of population density that were too high for the
maintenance of soil fertility under shifting cultivation and its
forest cover was being Tuthlessly destroyed, with serious
consequences for its soil and water resources.

Forests
Chapter IV of The State of Food and Agriculture 1958 was
entided The growth of forest industries and their impact on the
world's forests. It reviewed the development of forest industries
from their early stages through to their enormous growth in the
postwar period. For instance, wood pulp production had
doubled in the ten years following the war to reach 56 million
tonnes in 1956. Such expansion imposed enormous pressure
on forest resources, the effects of which were, however, grossly
understated ("Tabloid educators have familiarized most people
with the fact that 50 ha of forest is consumed by a single
Sunday edition of a New York newspaper"). The study
emphasized that the world's forests wet-e adequate to meet these
demands and that the forest industry was in many cases the best
friend of forests. It stated that "in many parts of the world, largescale industrial exploiters of the forest are today setting a
shining example of forest care and conservation". Opposing
views were to come to the fore in the following decades.
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Technological progress
Of all of the past five decades, the 1960s could possibly be
characterized best by the rapid advance of agricultural
technology, although the first initiatives - including the
establishment of the first international apicultural research
centres (IARCs) such as the International Maize and VVheat
Improvement Center (CIMMYT) - had been taken in the late
1940s and the 1950s. There were high hopes that rapid gains
in agricultural productivity would alleviate rural poverty and
underpin economic and social development while reducing the
incidence of hunger.
Twice during the decade (in 1963 and 1968) special
chapters of 7he State of Food and Agriculture discussed the
issue of raising agricultural productivity and its underlying
factors. With Asia the focus of development assistance efforts, it
was logical that much attention and a large amount of
development resources were directed at irrigation development,
although the increased use of fertilizer (consumption by
developing countries grew at record rates during this decade)
and improved seeds were also key contributing factors to what
was to becotne known as the "green revolution". FAO's own
successful Fertilizer Programme, established under the aegis of
the Freedom from Hunger Campaign, stems from this period.
The interlinked issues of science, technology, education and
extension also received particular attention. It was noted that
basic agricultural research. and still more its adaptation to local
farm practice, was carried out predominantly in the developed
countries with temperate climates. The crucial task ahead was to
adapt the growing body of knowledge to the arid or tropical
climates of most developing countries and to persuade farmers
there to accept and apply this new knowledge.
The opportunities being opened up by new improved varieties
and the good apicultural performances of a number of Asian
countries in the latter part of the 1960s were the object of
discussions in the 1968 and 1969 issues of this publication.
To what extent were such improved performances a reflection of
the conscious efforts to accelerate output, in particular through
the more widespread use of improved cereal varieties and other
1 19
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inputs associated with them? While the reports offered no
definite answer, they did point to a number of elements
suggesting that something like a "green revolution" was in fact
under way. The rate of adoption of the new cereal varieties had
been much faster in Asia_n countries, where cereal crop yields
had shown the greatest improvement. Improvements had been
dramatic - the rate of growth in output in 1968 had doubled
in those countries in relation to past trends - despite
unfavourable weather conditions in many cases. It was suggested
that government commitment, triggered by the urgency of the
threat of food shortages, may have been crucial in this process.
It was probably no coincidence that the fastest rate of adoption
had taken place in the Far East, where the food situation had
been particularly precarious, and that progress had been greater

Box 12

THE GREEN

REVOLUTION IN
AGRICULTURE

The "green revolution" is
referred to several times in
this review. It refers to a
spectacular improvement
that took place in the yields
of major food crops (rice,
wheat, maize), mainly during
the late 1960s and early

varieties, i.e. improved seeds
resulting from science-based
research, as part of a
technological package that

1970s, and most impressively
in Asia. The improved yields
helped turn heavily
populated food-deficit
countries into self-sufficient
producers in the space of
just a few years. It clearly
averted a major food crisis
in Asia, and served as the

pesticides and associated

foundation for startling
economic growth in China
and Southeast and South
Asia.

The green revolution was
characterized by the fast
dissemination of high-yieldin

120

included irrigation or
controlled water supply and
improved moisture
utilization, fertilizers and
management skills. Its
development and

dissemination among millions
of farmers vvere possible
thanks to enabling socioeconomic and institutional
environments where active
market opportunities also
played an important role.
Within 20 years, almost
half the wheat and rice land
in developing countries was
being sown with the new
varieties. In Asia, almost 90
percent of wheat fields were
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In inaprovirig agricultural
productivity, issues associated
with land tenure and agrarian
reform were the most difficult
to address.

in food-importing countries than in exporting countries. It had
been well perceived by the early 1960s that raising agricultural
productivity was not simply a matter of developing and
introducing new agricultural technologies. Land tenure and
agrarian reform issues, reviewed in particular in The State of
Food and Agriculture 1960, were seen as key aspects of
agricultural development, but perhaps the most difficult ones to
tackle. Moves towards agrarian reform had gained momentum
since the end of the Second World War and, as the report
stated, "in no comparable period of history were there such
widespread efforts, affecting so many people, to establish
systems of land tenure better adapted to the changing needs".
However, achievements had been limited, agrarian structures
continued to be dominated by extreme inequalities in most

planted with modern
varieties, and plantings of
high-yielding rice had
Increased from 12 to 67
percent.
These developments
enabled major increases in
farm production and yields.
The most rapid increases in
output occurred during the
1963-1983 period of the
green revolution. In
developing countries, total
production of paddy rice,
wheat and maize rose by 3.1,

need for a significant use of
agrochemical-based pest and
weed control in some crops
raised environmental
concerns as well as concern
about human health; as
irrigation areas expanded,
water management required
skills that were not always
available; gender roles were
shifted; and there were new
scientific challenges to be
tackled. Furthermore, lack
of access to appropriate
technologies remains a
constraint for many farmers
in areas with unfavourable
conditions.
Consumers may be the
greatest beneficiaries of the
green revolution. Real food
prices in Asia, indeed
throughout the world, have
steadily declined over the

5.1 and 3.8 percent annually.
During the next decade
(1983-1993) annual
production increases were
reduced to 1.8, 2.5 and 3.4
percent, respectively.

The green revolution
technologies were not
without their problems the

past 30 years through the
application of yield-increasing,
cost-reducing technologies
built around improved seed-

fertilizer-weed control
components. Lower real food
prices benefit the poor
relatively more than the rich,
since the poor spend a larger
proportion of their available
income on food. The green
revolution technologies have
also led to increased rural
incomes.
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developing countries and, when actually implemented, schemes
of agrarian reform met with uneven success. The report stressed
the importance of providing adequate credit, marketing and
technical services if measures of agrarian reform were to achieve
the results intended.

Addressing hunger and malnutrition
Despite growing optimism regarding the possibilities for raising
agricultural productivity, a number of important institutional
events in the first half of the 1960s indicated growing concern
about the problems of hunger and malnutrition and the
development prospects of poorer countries. The first was the
creation in 1961 of the World Food Programme (VVFP). initially
introduced on an experimental basis as a joint responsibility of

World food conferences over
the decades ha ve emphasized
that the solution to the
problem of hunger lies less in
seeking new remedies and
more in implementing what is
alreadyknown.
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the UN and FAO. VVFP was "to explore methods of using the
surplus of food production of the more developed countries to
aid economic development in less developed countries, and to
combat hunger and malnutrition. Thoug,h small in relation to
some bilateral programmes, it is potentially of great significance"
(The State of Food and Agriculture 1962).
The World Food Congress. held in June 1963 in Washington.
DC, drew world attention to the problems of hunger and
malnutrition. It called on all governments and international and
other organizations to take up the challenge of eliminating
hunger as a primary task of that generation. It emphasized,
however, that any sustained attack on the problem of hunger
would have to come fi-om a much more rapid growth of food
production in the developing countries themselves. The
Congress passed numerous recommendations to overcome the
technical, educational and economic constraints facing
apicultural development. 'These were often reiterated in such
majo!- meetings as the 1974 World Food Conference and the
1996 World Food Summit, and still remain fully relevant. They
underline that the solution to the problem of hunger lies less in
seeking new remedies and more in implementing, with the
weight of political commitment. what is already widely known.
As emphasis to the prevailing concern about the prevalence of
hunger. the 1960s opened with news that food shortages that
had been developing since 1958 in China were reaching
dramatic proportions. The State of Food and Agliculture reported
disastrous harvests in large areas of the country, with more than
half of the farmland affected by drought. iyphoons, floods, insect
infestation or other damage. The extent of the catastrophe in
terms of human losses was to be known, however, only decades
later. Estimates of the death toll vary but some point to tens of
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millions. Writing in 1993, Sen2 estimated that, during the period
1958-1961, between 23 million and 30 million people died as
a consequence of this disaster, which marked the failure of the
agricultural programme of the "Great Leap Forward".

Agriculture and development
The surge in interest in problems of hunger, poverty and
development coincided with an intense debate over
distributional issues and the economic role of agriculture. The
State of Food and Agriculture 1970 recalled the late 1960s
when, after a long period of sustained economic growth, issues
regarding distribution of income gains received increasing
emphasis, to the point of making equity considerations an
integral part of economic development policy. VVhile earlier
development theory had tended to stress the likelihood that
rapid economic growth would lead to greater income
inequalities between leading and lagging sectors, although the
incomes of the poor would still rise, by the late 1960s quite the
opposite perspective gained respectability. A "basic needs"
approach took hold, stressing the alleviation of poverty as the
central concern of economic development The emphasis on
distribution tended to benefit agriculture, since it was in rural
areas that the majority of the poor were found and agriculture
was often the lagging sector relative to industry.
The debate extended to other aspects of agriculture and
development. On the one hand, there was a "rediscovery" of
agriculture by neoclassic economists who claimed that freer
markets, more liberal trade regimes and a growing agricultural
economy were conducive to overall economic growth. They also
claimed that export pessimism was largely unfounded and that
agricultuiral production and exports did respond to incentives
(and disincentives). This position was opposed by the
"structuralists", including social scientists from the UN
Economic Commission for Latin America (ECLA). Strong
supporters of import-substitution industrialization, structuralists
had long contested the theory of comparative advantage, noting
that it was not to the advantage of developing countries to
specialize and to export primary and agricultural products when
industrialized nations were exporting manufactured goods with
greater value added. The thesis of a secular decline in the terms
of trade of agricultural exports then evolved and has been the
object of considerable literature since.
Although The State of Food and Agriculture did not enter
directly into the debate, its position during this period - and
thereafter - remained on the side of agriculture as an active
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Box 13

AGRICULTURAL OUTPUT PATTERNS BETWEEN 1955 AND 1995
Significant increases in

Major changes among

agricultural output occurred

the top ten producer
countries

across geographic regions
and products during the
second half of the twentieth
century. Figure A shows the

growth in value of
agricultural production
between roughly 1955 and
1995, for all major products,
as well as changes in land
area planted. Figure B shows

the agricultural output of the
top producing countries in
1955 and 1995, in value and

in proportion to the world
total, along with per caput
production and crop yields.

Major changes in total
production
Output value increased
in every product
category, in spite of a
limited area expansion
for most crops.
There was a particularly
strong expansion of
cereal production, which
almost tripled.
Meat production value
tripled and milk
production value doubled
fed by the huge
increase in cereals grown
for feed use.

1 24

China's total agricultural
production surged,
doubling as a proportion
of total world output and
more than quadrupling in
value. China overtook
the United States as the
world's largest producer.
China also doubled the
per caput value of its
agricultural output, which
was far more than any
other of the large
producer countries.
India retained its position
as the world's third
largest producer by
tripling its agricultural
output, although this was
less than the increase
achieved by China in the
same period.
In per caput terms, India
only expanded its
agricultural production
by 35 percent, again less
than China.
Brazil gained several

positions to become the
world's fourth largest
agricultural producer.
Argentina maintained its
position as the world's

highest per caput
producer, although per
caput production actually
declined, and France also
substantially increased the
value of its per caput
output inching past the
United States.
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Figure B

TOTAL AGRICULTURAL PRODUCTION: TOP TEN COUNTRIES AROUND 1955
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Figure B (continued)

TOTAL AGRICULTURAL PRODUCTION: TOP TEN COUNTRIES AROUND 1955
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Figure B (continued)

TOTAL AGRICULTURAL PRODUCTION: TOP TEN COUNTRIES AROUND 1995
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Figure B (continued)

TOTAL AGRICULTURAL PRODUCTION: TOP TEN COUNTRIES AROUND 1995
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source of development; equity as a sine qua non condition to
development; and farmers as responsive economic agents who,
however, require government assistance to improve their
productivity. The importance attached by the publication to
agricultural production, productivity and the international
competitiveness of developing countries implicitly suggested its
faith in an agricultural path to development, if not agricultural
specialization, for many of them. The 1962 issue, in particular,
emphasized the fact that many ongoing plans for agricultural

Box 14

Amid profound changes in
the structure, direction and

AGRICULTURAL

composition of world
agricultural trade, a number

TRADE CHANGING
TRENDS AND
PATTERNS
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of paradoxical features have
emerged during the past
decades. While losing relative
importance in total trade,
agricultural exports have
remained a key element in
the economies of many
countries. Nevertheless,
those economies that depend
less on agricultural trade have
generally made the largest
gains in agricultural market
share, while economies that
are more firmly based on
agriculture have not only lost
market share but, in many
cases, have also seen their
agricultural trade balances
deteriorate in the face of
persistently high or even
increasing economic
dependence on agricultural
exports as well as
dependence on imports for
food security.

Other general tendencies
have been a decline in the
real international prices of
agricultural products and the
growing importance of
value-added products
compared with primary
products in total agricultural
trade

Declining
importance of
agriculture
in world trade
Agricultural trade has
expanded significantly faster
than agricultural production
over the past decades,
underlying the growing
interdependence and
integration of the world's
economies. Despite its
relative dynamism, however,
trade in agricultural products
has tended to lag behind
trade in other sectors,
particularly manufactures. An
important factor behind this
process has been the decline
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development were, as they should be, closely integrated with
those for general economic development. Although
overambitious in many cases, these planning efforts were seen
as signs of awareness of the importance of agriculture and its
potential connibution to overall development.

Trade issues
Trade issues were prominent in The State of Food and
Agriculture during the 1960s, especially in the latter part of the

Figure A

WORLD AGR1CULTUFtAL EXPORTS, 1961-1998
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about 25 percent in the early
1960s (Figure A). The
tendency for agricultural
trade to lose importance in
external trade has been
comrnon to all regions, but
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in the developing country
regions the process was
particularly pronounced in
the 1960s and early 1970s.
However, in Latin America
and the Caribbean and in
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sub-Saharan Africa,

of export earnings were

agricultural exports still
finance about one fifth of the
total import bill. Economic
dependence on agricultural
exports has remained very

agriculture-based, included
Belize and Paraguay in Latin
America, and Burundi, C6te
d'Ivoire, Ethiopia, Kenya,
Guinea-Bissau, Malawi,
Uganda and the Sudan
in Africa.

high in many individual

countries. In 1998, 12 out of

merchandise exports
between the early 1960s and
recent years (from about 20

to more than 25 percent of
the world total), their share
for total agricultural exports
has declined from more than
40 to about 27 percent
(Figure B).

48 countries in sub-Sa.haran
Africa depended on

Contracting developing
country share in
agricultural markets

agriculture for half or more
of their total export

All the developing country
regions, with the exception

The regional distribution of
world total and agricultural
trade has undergone
significant changes. While the
developing countries gained
market share for total

earnings. In Latin America
and the Caribbean, 10 out of
37 countries were in the
same situation (four in the
Caribbean). Extreme cases,

where 70 percent or more

of Asia and the Pacific,
progressively lost world

market share for their
exports. That Asia and the
Pacific has actually increased

its share in world agricultural
exports since the mid-1970s

Figure B

DEVELOPING COUNTRIES' SHARES IN WORLD
TOTAL AND AGRICULTURAL EXPORTS, 1961-1998
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period of slow growth in the
volume of agricultural
exports and of strong decline
in export prices (Figure C).

is all the more remarkable
given that this is also the
region that has been most
successful in diversifying its
export base away from
agriculture. In contrast,
despite the persistently
strong agricultural
component of its external
tra.de, sub-Saharan Africa's

presence in world
agricultural markets has
tended to lose significance
since the early 1970s. Latin
America and the Caribbean
experienced pronounced
market losses after the
second half of the 1980s, a

with the latter tending to rise
significantly faster than the
former (Figure D). As a

Falling real agricultural
prices

result, the net barter terms
of trade (or "real" prices)
of agricultural exports
deteriorated markedly

Throughout the 1950s and
1960s international prices of
food and non-food products
remained relatively stable and
only lagged slightly behind
those of manufactured
goods. The 1970s marked a
new period of greater price
volatility and divergence
between agricultural and
manufactured goods prices,

(Figure E). The decline in real
agricultural prices was more
pronounced for the
developing than for the
developed countries,
reflecting the commodity
composition of their exports,
with those of temperate
products typically exported
by the developed countries
showing a relatively firmer

Figure C

DEVELOPING REGIONS' SHARES IN WORLD
AGRICULTURAL EXPORTS, 1961-1998
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Figure D

REAL PRICES* OF FOOD AND NON-FOOD
COMMODITIES, 1948-1997
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Figure E

REAL PRICES* OF AGRICULTURAL EXPORTS FROM
INDUSTRIAL AND DEVELOPING COUNTRIES, 1955-1996
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behaviour than those of
tropical products overall.
The volumes of exports,
by contrast, showed a steady
upward trend throughout
much of the period.
Nevertheless, because of the
price increase differential,
the current value of
agricultural exports rose on
the whole much faster in the
developed countries than in
the developing ones.

Shifting from primary
to processed exports
An issue of considerable
importance is the extent to
which the developing
countries have been able to

shift from exports of
non-processed primary
commodities towards
value-added products. The

different developing country
regions recorded varying
degrees of success on this
account In both Asia and the
Pacific and Latin America and
the Caribbean the share of
processed products in total
agricultural exports rose from
around 10 percent in the early
1960s to about one third of
the total in recent years. This
share has risen to considerably
higher levels in the more
industrialized countries in
these regions. Thus, in
Argentina and Brazil the
comparable figure is about 50
percent, while in Malaysia it is
more than 70 percent.
In sub-Saharan Africa, on

the other hand, the share of
processed products in
agricultural exports has
remained at about 15

percent throughout the past
three decades. Behind this
stagnating pattern some
countries showed
pronounced temporal
variations. For most
countries in the region,
however, the general picture
is one of a high and
undiminished dependence on
a limited range of primary

product exports. In the Near
East and North Africa, the
high share of value-added

products in the total
generally reflects the strong
weight of a few processed
products in a relatively small
agricultural export base.
Processed shellfish and other
sea products, as well as
canned and preserved fruits
and vegetables, accounted for
much of the total.
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decade. Two main features marked this period: the conclusion
of the Kennedy Round of trade negotiations in 1967 and the
establishment of the United Nations Conference on Trade and
Development (UNCTAD) in 1964 "to serve as an agent of
accelerated development for all countries by means of
formulating and carrying into effect new development-oriented
trade policies ...",3 with the aim of raising the export earnings of
the developing countries.
The Kennedy Round resulted in reductions of indusirialized
participants' tariffs with an estimated average of 35 percent
Although exports from developing to developed countries
responded positively to the concessions made in the Round, the
products that were most affected were those traded among
industrialized countries. Agricultural trade was absent from the
negotiations, but there was an agreement among the negotiating
parties to contribute food aid to the extent of 4 5 million
tonnes of gyrain annually.

The State of Food and Agriculture noted that the proximity of
the World Food Congress and UNCTAD's establishment
illustrated the dose link between the problems with which they
dealt Freedom from hunger could come only from the
economic development of the poorer countries. Even more than
foreign aid, the key to development for these countries was their
ability to earn foreign exchange from their exports.
The second UNCTAD session of 1968 in New Delhi was
remarkable for the scope of its agenda, which covered issues that
remain at the centre of developing country interests to this day.
These included access of primary commodities to markets in
industrialized countries; volume, terms and conditions of
development aid; trade expansion, economic cooperation and
integration among developing countries; and the world food
problem, on which conclusions largely echoed the principles
promulgated at the 1963 World Food Congress.
Considerable attention was given to the question of
international commodity agreements, then at the height of their
popularity. One visible result was the revival of the International
Sugar Agreement, which had been inoperative since 1961. After
negotiation under the auspices of UNCTAD, it was enforced for a
petiod of five years from 1 January 1969. Agreements coveting
other food and non-food commodities wete also negotiated with
varying degrees of success. There were also discussions on the
possibility of introducing schemes of compensatory finance and
more comprehensive forms of world commodity agreements,
although FAO itself advocated the commodity-by-commodity
approach as the more practical method.

o
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Calls for increased official
development assistance failed
to produce the desired
results.

Development assistance
The last years of the 1950s and the early 1960s also saw the
gaining of political independence by several former colonial
territories, particularly in Africa. While in some cases this
otherwise welcome development led to political instability and
civil strife, it also opened the way for a broadening of
development assistance flows, particularly from multilateral
sources. 777e State of Food and Agriculture 1969 reported on
the "Pearson report", published by an independent commission
sponsored by the World Bank and chaired by Lester B. Pearson.
The report reviewed the results of 20 years of development
efforts by both donors and recipients and concluded that the
aid effort was "flagging" at the very time that the drive for
economic development was beginning to produce results. It
called for a large increase in government aid, to 0.7 percent of
the GNP of the industrial countries by 1975, and urged that 20
percent of the total be channelled through multilateral
institutions, compared with the 0.4 percent and
10 percent, respectively, that had been committed in 1968.
This objective was to prove unattainable by all but a few donor
countries.
On a more positive note, the same issue of The State of Food
and Agriculture also reported a much greater emphasis on
agriculture in financing by the International Bank for
Reconstruction and Development (IBRD). This policy shift was
reflected by an expected fourfold increase in the level of loans
to agriculture. One consequence of this development was the
establishment in early 1964 of a new Cooperative Programme
between FAO and IBRD to identify and help formulate many
more agricultural and rural development projects for IBRD
financing.

Di

World food and agriculture: lessons from the past 50 years

THE 1970s
Food and energy crises and a less stable development environment

the World Food Conference,
Famines in Africa

the World Conference on Agrarian Reform and Rural Development
Environmental concerns, Trade issues
Fisheries and the Law of the Sea

Soaring- petroleum prices had
an adveme effect on most
developing countiles and the
agricultural sectoz; although
they brought large income
gains to petroleum-exporting
developing-countries.

The early 1970s marked a turning point in the pattern that had
characterized the postwar environment for development A series
of shocks introduced elements of instability to an international
order under which steady economic growth, relatively
predictable markets and prices and large international food
stocks were taken for granted in the case of many developing
countries. The new unstable environment resulted from the de
facto devaluation of the US dollar; a sharp increase in the price
of petroleum; and, in the area of agriculture, large grain
production shortfalls and soaring prices of food, agricultural
inputs and petroleum-based energy. This radical shift in the
economic order brought large income gains to some countries
(mainly petroleum exporters) and created export market
opportunities for others but damaged the development
prospects of many less developed countries.

The world food crisis
In comparison with the previous ten years, the 1970s were
marked by a series of relapses in world agriculture. Global food
production declined in 1972 and again in 1974, reflecting in
both cases unfavourable weather conditions in major foodproducing areas. In 1972, world production of cereals was
reduced by 41 million tonnes, shared equally between
developed and developing regions, and by 30 million tonnes in
1974. These declines resulted in a sharp depletion of stocks,
especially in the traditional cereal-exporting countries: world
stocks of wheat were drawn down from 50 million tonnes in
1971 to 27 million tonnes in 1973, the lowest level for 20
years. Rice was also in short supply owing to falls in production
in the major rice-consuming countries of Asia. Consumer prices
of food items rose in all regions of the world, causing hardship
for the pool and reducing the level of nutrition. particularly of
vulnerable populaiion groups. FIardship was more severe in subSaharan Africa, where per caput food pi oduction had remained
stagnant dining the first half of the 1970s.
Although world food production recovered in 1973 (cereal
ouput increased by 100 million tonnes), the recovery was

138

The State of Food and Agriculture 2000

insufficient to prevent the depletion of cereal stocks in the main
exporting countries, especially in North Arnerica, nor could it
halt the steady rise in the prices of food. World agriculture was
also afflicted by the energy crisis, inflation, monetary instability.
the slowing down of economic growth in the industrialized
countries and a general atmosphere of uncertainty.
This global relapse of agricultural production coincided with
grave food shortage situations at regional and local levels in the
first half of the 1970s. A dramatic food crisis erupted in Africa
following two catastrophic droughts. One was the prolonged
drought in the Sahel countries (Burkina Faso, Chad, Mali,
Mauritania, the Niger and Senegal), which reached its peak in
1973. In that year, net food production per caput in the Sahel
countries was one third less than the average for 1961-65 and
some 100 000 people died as a result of the farnine, which was
also instrumental in the spread of epidemic diseases, especially in
the relief camps. To save lives, a massive international emergency
relief operation was started in early 1973. The creation of the
Permanent Interstate Committee for Drought Control in the
Sahel (CILSS) was the direct consequence of this prolonged
drought
The other drought caused the Ethiopian famine which lasted
from 1972 to 1974. International aid anived too late and
between 50 000 and 200 000 lives were lost in a population
of 27 million. The areas worst affected were the provinces of
Wollo, Tigrai and Harerghe. The people who suffered most were
the Afar community of nomadic pastoralists.
The Ethiopian famine and its causes and consequences have
been extensively discussed within and outside FAO but
contemporary issues of 7he State of Foocl ancl Agriculture were
surprisingly silent about it. As for its causes, several years later
Amartya Sen wrote: "The Ethiopian famine took place with no
abnormal reduction of food output, and consumption of food
per head in the height of the famine in 1973 was fairly normal
for Ethiopia as a whole. While the food output in Wollo was
substantially reduced in 1973, the inability of Wollo to
command food from outside was the result of the low
purchasing power in that province. A remarkable feature of the
Wollo famine is that food prices in general rose very little, and
people were dying of starvation even when food was selling at
prices not very different from pre-drottght levels. The
phenomenon can be understood in terms of extensive
entidement failures of various sections of the Wollo
population."4
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Devaluation of the dollar and the energy crisis
The early part of the decade was marked by two other even,ts
with long-lasting effects on the world economy, including
agricultural production and trade. The first was the decision by
the United States Government in August 1971 to suspend the
fixed-gold convertibility of the US dollar, which meant a
devaluation of the US dollar vis-à-vis other internationally traded
currencies. For the developing countries, the currency
realignments had major negative repercussions because of the
vulnerability of their economies to international price
fluctuations.
The second event, which caused worldwide panic, was the
sharp rise in the price of crude petroleum, decided in 1973 by
the Organization of the Petroleurn Exporting Countries (OPEC)
in response to the devaluation of the US dollar (since petroleurn
prices are based on the dollar). The world export price index of
crude petroleum rose from 196 in 1973 (1970 = 100) to
641 in 1974. For agriculture, this implied a sudden increase in
the cost of petroleum-based inputs such as fertilizers and
pesticides as well as fuel and power, which are of crucial
importance for irrigation and agricultural transport, marketing
and processing. Fertilizer prices tripled and even quadrupled in
the course of one year and, in 1974, the world consumption of
fertilizer dropped by nearly 4 million tonnes, resulting in an
estimated shortfall of
1 million tonnes of plant nutrients in relation to projected
demand. The UN, at its Sixth Special Session (9 April to 2 May
1974) identified 42 developing countries as being most
seriously affected (MSA) by the sharp rise in the prices of
essential imports (food, petroleum, fertilizers). It established a
Special Fund to assist these countries in mitigating their
economic hardships. FAO established the International
Fertilizer Supply Scheme, which provided 73 000 tonnes of
fertilizers to MSA countries in the 1974/75 crop year.
The subject of "energy and agriculture" was covered in a
special chapter of The State of Food and Agriculture 1976,
which concluded that the rise in plices of fuel and fertilizers was
causing sharp declines in the profitability of using energyintensive inputs, particularly in horticulture and livestock
production and capture and culture fisheries. It stated that there
was much room for the economic use of domestic sources of
energy for agriculture, raising efficiency in the use of imported
inputs, recycling of plant and animal residues and being
selective in the tise of farm machinery.
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The World Food Conference
The world food crisis of the early 1970s and the difficulties
created by the sharp rise in the cost of petroleum prices led to
the convening of the World Food Conference in November
1974 under the joint auspices of FAO and the UN. The aims
of the Conference were to secure international consensus on
policies and programrnes to increase food production and

The 1974 World Food
Conference created
institutions for agricultural
development and the
monitor ing of agrieultur-al

and food supplies.

productivity, especially in developing countries; to improve the
consumption and distribution of food; to put in place a more
effective system of world food security, including an early
warning system, effective stockholding policies and emergency
food relief; and to bring about a more orderly system of
agricultural trade and adjustment
The building and maintenance of adequate levels of food
stocks at national and/or regional and international levels were
a central theme of the Conference. These stocks were expected
to provide food security guarantees against local, national or
regional emergencies and also to cover international relief
needs. The State of Food and Agriculture reflected this concern
by providing regular accounts of developments in national stock
policies. 'Thus, the perception of food security in the first half of
the 1970s was still firmly supply-side oriented. Nevertheless,
the World Food Conference also stressed the need for lowering
the population growth rate and reducing rural unemployment
and underemployment by diversifying agriculture and
expanding on-farm and off-farm income-generating activities. Of
its institutional initiatives (see Box 15), three remain today the International Fund for Agricultural Development (WAD), the
Global Information and Early Warning System (GIEWS) and the
Committee on World Food Security (CFS).

The World Conference on Agrarian Reform and
Rural Development
The disproportionate emphasis on industrialization resulting
from the policy of import substimiion, and the consequential
migration of rural people to urban centres, brought to the
surface the need for greater attention to rural development.
A number of studies carried out by the International Labour
Organisation (ILO) stressed that economic growth alone was not
enough to ensure balanced and sustained development. The
distribution of wealth and political power also had to be taken
into account In this respect, access to land and the reform of
tenancy laws were given special attention. The United Nations
Second Development Decade (1970-1980) also underlined
the need for treating rural development as an integral part of the
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Box 15

THE SIX
INTERNATIONAL
INITIATIVES OF
THE WORLD FOOD
CONFERENCE

The 1974 World Food
Conference called for:
I. A World Food Council to
be established "to serve as
a co-ordinating mechanism

to provide overall,
integrated and continuing
attention for the successful
co-ordination and followup of policies concerning
food production, nutrition,
food security, food trade
and food aid, as well as

other related matters....";
An International Fund for
Agricultural Development
(IFAD) to be established
immediately "to finance
agricultural development
projects primarily for food
production in developing
countries," focusing in
particular on poor peasant
farmers;
A Consultative Group on
Food Production and
Investment in Developing
Countries to be
established and "be
composed of bilateral and
multilateral donors and
representatives of
developing countries....";
The Conference.
4. Endorsed the objectives,
policies and guidelines of
the International
Undertaking on World
Food Security' and
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welcomed the creation by
FAO of GIEWS.
5. Urged FAO to establish
the Committee on World
Food Security (CFS) as a
standing committee of the
FAO Council to, inter alia,

"keep the current and
prospective demand, supply
and stock position of basic
food stuffs under
continuous review, ... to
make periodic evaluations
of the adequacy of current
and prospective stock
levels, in aggregate, in

exporting and importing
countries..,6,
Recommended the concept

of forward planning for
food aid and called on

donor countries "to
provide commodities and/
or financial assistance that
will ensure in physical
terms at least 10 million
tons of grains as food aid a
year, starting from 1975,
and also to provide
adequate quantities of
other food commodities".

The International Undertaking on World
Food Security, launched in 1974, called on

countries to participate voluntarily in
programmes to secure adequate food
reserves for use in times of shortages and

emergencies and for reducing fluctuations

in production and prices.
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development strategy in combating poverty and narrowing the
income gap between rural and urban families. The Second
Development Decade had further stressed the importance of
establishing national employment objectives and the need to
absorb an increasing proportion of the national working
population in modem types of non-agricultural activity. The
State of Food and Agricultztre 1973 conducted a survey of
employment in agriculture covering the period from 1950 to

1970, with projections for 1980, 1990 and 2000. The survey
revealed that, in the developed countries as a group, the share of
agriculture in the total economically active population declined
from 38 percent in 1950 to 21 percent in 1970 and was
projected to drop to 5 or 6 percent by 2000 (a fairly accurate
projection). The corresponding ratios for the developing
countries as a group were 79, 66 and 43 percent, respectively
(currently it is around 55 percent and so the flow of labour out
of agriculture has been slower than expected).
An earlier contribution of The State of Food and Agriculture
to the development debate was a special chapter in 1972,
entitled Education and training for development This provided
a bird's-eye view of rural education in the developing regions
and outlined the strategy for human resources planning, the
process of priority setting in rural education and training and
the identification of special areas of concern such as the training
of trainers, extension workers, capacity building for the young,
teaching aids and commmtication media.
The deepening appreciation of these and other social issues
concerning rural development resulted in the 1979 World
Conference on Agrarian Reform and Rural Development
(VVCARRD), which was a landmark in the search for ways of
alleviating rural poverty. WCARRD, which was sponsored by
FAO, adopted a Declaration of Principles known as the
"Peasants' Charter", invoMng 17 major areas and a Programme
of Action that included national programmes of action in
developing countries and international policies for agrarian
reform and rural development The latter covered the
monitoring of agrarian reform and rural development; the
analysis and dissemination of knowledge; the provision of
technical assistance; and support for the mobilization of
resources.

The United Nations Conference on the Human
Environment
Growing concern for the environment was aroused by the
publication of The limits ro growth by the Club of Rome in
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1971. The publication raised alarm about the deterioration in
the status of the world resources in relation to population
growth and mounting economic waste. The collapse of the
Peruvian anchoveta fisheries in the early 1970s was a reminder
of the fragility of what had been perceived to be a virtually
inexhaustible resource.
The question of environmental deterioration and means of
combating it was the subject of the United Nations Conference
on the Human Environment, held in Stockholm from 5 to
16 June 1972. The Conference approved the Stockholm
Declaration and a Plan of Action including 109 resolutions on
the environmental aspects of all sectors of the economy, 51 of
which related to natural resources management The majority of
the resolutions were specifically addressed to FAO and covered
such diverse areas as rural development, environmental
planning, soil management and fertility, pest control, recycling of
agricultural waste, genetic resources, monitoring of forests and
aquatic resources and the management of fisheries. The
Stockholm Conference expedited the establishment of the
United Nations Environment Prog,ramme (UNEP) in Nairobi in
1973. Yet its far-reaching recommendations were probably in
advance of contemporary public thinking. It was to take another
decade or more for the accumulation of evidence of profound
environmental deterioration on a global scale - forest
destruction, ozone depletion, increased greenhouse gases in the
atmosphere, marine pollution, etc. - to raise public support for
the initial remedial steps to be taken.
Concern for the environment had been high on FAO's agenda
since its establishment. In a special chapter in 1971, The State
of Food and Agiiculture reviewed the effects of water pollution
on living aquatic resources and fisheries. It identified the major
characteristics of water pollution and traced its biological and
ecological effects on fisheries. The chapter drew attention to the
regional differences in aquatic pollution and proposed criteria
and systems for monitoring this phenomenon as well as
proposing legal and institutional measures required to reduce
water pollution as part of the larger effort in pursuit of

sustainable development
As follow-up to the 1972 Stocldrolm Conference, The State
of Food and Agriculture 1 977included a special chapter on
the state of natural resources and the human environment. The
assessment covered soil, water, grazing land and forage
resources, forests, wildlife, fisheries and genetic resources. It
provided an analysis of the impact of agricultural intensification
on the environment and the legislative aspects of avoiding
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natural resource degradation and environmental pollution. It
attributed the major causes of pollution in the developed
countries to the high level of industrialization and relia_nce on
energy-intensive agricultural systems. On the other hand, the
major environmental problem in the developing countries was
not pollution but the degradation and depletion of natural
resources. The chapter proposed a better and more coherent
method of data collection; multidisciplinary research in
assessing the impact on the productivity of natural resources of
the application of different land use planning; adaptation of
local kn.owledge for raising the efficiency of natural resource
use; and developing the appropriate institutional and legal
systems in the management of natural resources.

Population and food supply
The pervading concern about the possible imbalance between
the natural resource base and the demands placed on it from
a rising rate of population growth underlay the United Nations
World Population Conference, held in August 1974 in
Bucharest
The Conference adopted the World Population Plan of
Action, which paid special attention to the importance of
increasing food production and productivity so that food could
be made available at reasonable prices for the developing
countries. FAO's contribution to the Bucharest Conference was
contained in a special chapter (Population, food supply and
agricultural development) in The State of Food and Agriculture
1974. The chapter took stock of the trends in population
growth and food supply for the period 1952-1972, noting
possibilities for increasing food production. It stressed the
dimension and causes of hunger and malnutrition and the
factors affecting the long-term demand for food.

Fisheries
The third United Nations Conference on the Law of the Sea
(UNCLOS III) took place in Geneva from 17 March to 9 May
1975 but ended without any definite agreement on the major
issue of exploitation rights over the sea and seabed.
Nevertheless, an increasing number of coastal states were
extending their jurisdiction over fisheries beyond the 12
nautical mile limit, which had broadly prevailed for the previous
300 years. In 1979, the adoption of Exclusive Economic
Zones (EEZs) by the FAO Conference added a new dimension
to FAO's work in fisheries. As a result of the new legal
regime of the oceans, fishery resources of coastal states
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were brought under their direct national jurisdiction in the
form of EEZs
Marine fisheries in the new era of national jurisdiction was
covered in a special chapter in 7he State of Food and
Agriculture 1980. The chapter reviewed the opportunities and
challenges to coastal fisheries arising from the international
community's acceptance of the EEZ-based jurisdiction. It
explained the consequences of the changes in the Law of the
Sea on fish catch of the coastal states, the effects of open access.
problems of adjustment for coastal states, repercussions on
countries with large distant-water fleets, the effects of EEZs on
international trade in fish and the management of coastal
fisheries wider this new system.

Expansion in trade: the Tokyo Round of multilateral
trade negotiations
The 1970s witnessed a vast expansion in international trade,
spurred by the rise in the price of petroleum and the radical
redistribution of national wealth that this entailed. Agricultural
trade also increased, although the benefits were not shared by all
countries. The less developed exporters of mainly tropical
agricultural commodities suffered from severe declines in their
income terms of trade as price inflation of their industrial
imports and higher energy bills more than offset increases in the
value of their mainly agricultural exports.
The Tokyo Round of multilateral trade negotiations (MTNs)
under the General Agreement on Tariffs and Trade (GATT) was
launched in 1973. Attempts to extend Interventions in
domestic agricultural markets into international trade through a
series of international commodity agreements covering grains,
oilseeds, dairy products and meat failed to materialize, and the
Round, which concluded with only a modest agreement on
agriculture, marked a turning point in the extent of government
involvement in international agricultural markets - a trend that
was to continue in the turbulent decade that followed.
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THE 1980s
A "lost decade" for many countries in Latin America and Africa
Economic stabilization and structural adjustment
Famine in Africa, Environment and sustainable development
Trade tensions and the launching of the Uruguay Round

A spiral of deteriorating
macroeconomic conditions
in developing countries
impeded progress in
apicultural trade, food
seemityand development
assistance.

Economic crisis and adjustment
The decade of the 1980s was largely dominated by the
protracted economic recession that affected many countries developed and developing - at various times, with negative
effects on their overall and agricultural development The State
of Food and Agriculture reported, year after year, a seemingly
endless process of deteriorating conditions in many developing
countries, despite strenuous efforts to stabilize and recover their
economies and the introduction of harsh policy packages. The
1990 issue drew a number of conclusions regarding this crisis
period in a special chapter entided Structural adjustment and
agriculture.

The crisis emerged in the early 1980s following a sudden and
unexpected change in the international economic environment,
formerly characterized by abundant liquidity in financial
markets and expansionary fiscal and monetary policies in many
developing countries. The second oil shock of 1979, unlike that
of five years earlier, led many developed countries to tighten
their monetary and fiscal policies, causing a severe slowdown in
their economic activity. This slowdown caused a reduction in
those countries' import demand, which coincided with and
reinforced a sharp decline in international commodity prices.
International credit suddenly dried up and capital inflows into
developing countries all but ceased. Many countries that had
borrowed heavily in the 1970s but had invested the funds in
low-productivity projects could no longer repay their external
loans. The admission by Mexico in 1982 that it lacked the
necessary funds for debt repayment unleashed a global financial
crisis that evolved into a deep recession in much of the
developing world. Countries in Latin America that were
particularly dependent on external trade and heavily indebted
were especially affected. Asia was the only region that
experienced no declines in per caput incomes during the
decade. The crisis also led to a contraction in trade in 1982.
the first in 25 years, and to low growth in trade for the rest of
the decade. There was an alarrning rise in the burden of external
debt of the developing world.
This publication noted on various occasions that the policy
response to the aisis in the developing countries had recessive
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elements which, at least initially, further aggravated the crisis.
Countries were to stabilize their economies in the shortest
possible time, and this could only be achieved through cuts in
budgetary expenditures and imports. Structural adjustment
programmes (SAPs), which were imposed on many countries by
international lending institutions. becarne the means by which
governments were forced to restore health to their economies.
SAPs, including access to their lines of credit, entailed
"conditionalities": reductions in state spending, currency
devaluations, market liberalization and the privatization of
public enterprises. They came as a severe economic and social
shock to many developing countries. Real wages were reduced
together with the provision of public social services, and
unemployment increased, so the urban sector was also affected.
Government intervention, including social programmes, was
eschewed in favour of liberal markets. The State of Food and
Agriculture made the point that if stabilization was inevitable (to
restore economic balances) and adjustment advisable (to create
a sounder basis for growth), the immediate social cost of these
measures was unacceptable and required particular
consideration ("adjusting adjustment") by governments and
financing institutions.
The crisis and measures to cope with it had direct effects on
agriculture. Many farmers, especially in countries where
agriculture was more exposed to market forces, were caught in a
price squeeze with lower commodity prices coinciding with high
real interest rates. Public support schemes in favour of
agriculture were downscaled or abandoned. Programmes that
helped the politically weak poor people were often among the
first to be cut back. Economic priorities postponed the
improvement of farming, marketing and input supply systems.
Income losses and credit restrictions forced many farmers to
reduce employment as well as the purchase of fertilizers and
other production requisites. All these factors translated into
deteriorating agricultural performances and rural hardship in
many countries. In Latin America and the Caribbean,
agricultural production growth declined from an annual average

of 3.5 percent during the 1970s to 2.2 percent chuing the
1980s. For the other regions the impact of the crisis on
agricultural output growth was less discernable in the aggregate
but, in the case of Africa. the expansion in food production
remained below population growth.
Agricultural trade was also badly hit. FOr the developing
countries as a whole, agricultural export growth slowed down

from 15 percent yearly dining the 1970s to less than 3 percent
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during the 1980s. This was largely due to a dramatic decline in
commodity prices. In real terms, the general level of agricultural
export prices in the developing countries was one third lower in
1989 than in 1980, despite a short-lived price boom in
1987/88. The collapse of commodity prices stemmed from
various causes: massive indebtedness in many countries forcing them to expand production for export while reducing
imports - combined with a slack demand for agricultural
exports and inadequate access to developed country markets.
At the same time, the ability of developing countries to compete
for the markets of several commodities had been seriously
weakened by the farm protectionist policies of industrialized
countries, including heavy export subsidization. The adverse
economic climate exacerbated protectionist pressuuces and
heightened trade tensions while also impeding international
efforts to strengthen multilateral arrangements related to
agricultural trade, food security and development assistance.
International commodity agreements, already languishing,
collapsed during this period.

Far-reaching reforms in China
Yet not all programmes of radical shifts in economic and
agricultural policy were to have such negative connotations. In
the late 1970s, China's policy-makers introduced a series of
rural sector reforms aimed at overcoming what were seen as
unsatisfactory performances of apiculture. The measures
introduced in 1978 initially focused on increasing apicultural
production by providing farmers with itnproved price and
income incentives, but they were quickly followed by a complete
restructming of the apicultural sector. In less than five years.
policy changes shifted the control of resources and production
from the collective farming system to a household-based
farming system. By the early 1980s, the government had
dismantled the commune system, embraced the household
responsibility system and allowed prices and markets to
determine input use and production decisions.
Contemporary issues of this publication did not refer to these
reforms, which it first discussed in 1985 in the context of a
global mid-decade review. 777e State of Food ana' Agriculture
1985 largely credited the policy reforms in China for
extraordinary iinprovements in its farm productivity and rural
incomes. h reported an acceleration in the annual rate of growth
in food production (from an average 3 percent in 1971-80 to
nearly 8 percent in 1980-84) and per caput farm incomes
(from 0.5 to 5 percent per year during the same period). Yet,
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with the benefit of hindsight, we can now understand that these
remarkable productivity gains were also based on a period of
investment in agricultural infrastructure, extending from the
1950s, that the prevailing centralized agricultural marketing
and procurement policies had failed to exploit This experience
of adjustment underlined the importance of agricultural
development policies bein.g appropriate across a range of policy
aspects, and not just with respect to one aspect.

Food security
In the mid-1980s, concern about the gravity of the economic
crisis and its widespread effects on the poor led FAO to
reappraise the concept of food security. The new concept
focused on three pivotal elements: food availability, stability of
supplies and access to supplies. Former approaches to food
security emphasized the supply side - food availability and
supply stability - in particular through the building and
maintenance of adequate levels of food stocks at the national
and/or regional and international levels. The new concept
added demand-side considerations relating to access to food
through own production or exchange for earnings from
agricultural or non-agricultural activities.
The first half of the 1980s also witnessed another major
shock: famine in Africa. In January 1983, FAO's GIEWS
reported for the first time on the catastrophic consequences of
drought in southern Africa. This was followed by increasingly
alarming news from this and other regions of the continent In
the course of 1984, one of the region's worst droughts of the
century reached its peak, sealing countries mosdy in the Sahel
and in southern and eastern Africa. In some cases, the
disruptions caused by crop failures were exacerbated by civil
strife. Famine engulfed an estimated 20 percent of Ethiopia's
population, and entire traditional cultures in the Sahel were on
the verge of collapse. Hundreds of thousands of people died in
the countries affected.
The response to the crisis in Africa was generous and
prevented an even greater catastrophe. The existing systems of
information, including GIEWS. functioned much more
efficiently than at the time of the previous major African food
crisis, 12 years earlier. A historically unprecedented outpoluing
of food aid - about 7 million tonnes of cereals in 1985 and
1986 - anived in snicken areas. The lessons of the emergency
prompted FAO to propose the adoption of a World Food
Security Compact. whereby member countries were called on to
make every effort to uproot the causes of hunger. Although the
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Compact had special relevance to the food crisis in Africa as
well as to the situation in many countries in other regions where
agriculture had long been neglected and where the economy was
vulnerable to external shocks, it was not widely supported.
Possibly, the idea of a "Compact" was too legally binding at a
time when governments were avoiding commitments.

Financing agricultural and rural development
Flows of financial resources to developing countries, often
under concessionary terms, increased rapidly from the early
1970s and continued into the 1980s. Such external flows rose
by between 5 and 6 percent per year in real (i.e. constant price)
terms during this period. Flows from domestic sources, often
arising from loose fiscal policies and resulting in rising
budgetary deficits, also increased. This trend was possibly
spurred by the Pearson Report of 1969, but also by the widely
held belief that government-sponsored investments funded by
increasing flows of financial resources would accelerate
economic growth and agricultural and rural development
However, following the financial crises of the early 1980s and
the process of economic stabilization and structural adjustment
noted above, these flows stagnated and even declined from the

middle of the 1980s as aid fatigue on the part of bilateral and
multilateral donors, together with harsh economic realities, took
their toll - private foreign direct investment (FDI) virtually
ceased, except to a few privileged countries, mainly in Asia. The
State of Food and Agiiculture 1986 dedicated a special chapter
to this issue. Entitled Financing agricultural development, the
chapter's analysis drew attention to the unsustainable financial
imbalances faced by many developing economies. It also noted
the shift that had taken place in conventional thinking, after 30
to 40 years of development efforts based on belief in the primal
role of the public sector, and particularly its fiscal policies, in
promoting economic growth.
Another line of thinking that had supported the major role of
external assistance in this effort was based on the "two gap"
thesis: chronic shortages of capital and foreign exchange posed
severe constraints to development. The experience of the first
half of the 1980s raised serious questions regarding such
thinking. Balanced government budgets and investment project
quality became overriding concerns. The chapter drew attention
to ways of mobilizing domestic rural savings for investment,
instead of relying excessively on external assistance or loose
fiscal policies, and to the need to search for policies that would
attract plivate funds that did not create external debt, i.e. equity.
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Anew emphasis an effective
institutions for development
led to new policy
recommendations.

It may now be noted that this period marked a shift in the
ongoing analysis of the development process towards a deeper
appreciation of the importance to development of institutions,
including markets forces, transaction costs, property rights, etc.,
and hence it signalled the emergence of the "new institutional
economics" in the 1990s.

Environmental protection, natural resource
management and sustainable development
Public concern in these areas evolved considerably during the
1980s. Concern was mobilized by ever increasing alerts against
forest devastation, depletion and waste of fisheries resources, the
greenhouse effect of increased emissions of carbon dioxide and
other gases on global temperatures, or the long-term damage
being done by some industrial gases to the world's protective
ozone layer.
The year 1987 marked an important step in the publication
of two reports: the Report of the World Commission on the
Environment and Development( the "Brundtland Report"),
which was submitted to the UN General Assembly that year; and
UNEP's Environmental perspective to the year 2000 and
beyond These reports drew widespread attention to the concept
of sustainable development, a concept that evolved further in
the following decade.
7he State of Food and Agriadture 1989 revisited the issue of
sustainable development and natural resource management,
already partially addressed in 1977. It sought to make the
concept of sustainable development operational and identified a
number of areas for concrete action along the following lines:
the developed countries must pursue economic goals
without the current levels of inacceptable environmental
damage to themselves and other nations;
there must be a serious examination of the survival strategies
of the poor, to the extent that these result in overexploitation
of the resources on which they depend;
broad strategies must be devised for the various types.
combinations and quality of land and water resources and
the uses they serve - low- and high-potential lands, forests,
fisheries and, through these, genetic reserve areas;
there should be greater integration of economic and
environmental considerations and an adequate accounting
of the costs of environmental degradation involved in
development strategies, programmes and projects.
Several important events took place addressing issues of
concern lo the fisheries and forestry sectors. UNCLOS III
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completed its work at the end of April 1982 when it adopted
the International Convention on the Law of the Sea, which was
opened for signature in December 1982. This Convention,
together with state practice, resulted in the expansion of the
coastal state authority over fisheries resources to a distance of
200 nautical miles from the shore. Many coastal states thus
acquired not only new opportunities but also weighty problems,
responsibilities and challenges.
In mid-1984, FAO organized the World Conference on
Fisheries Management and Development, which was the first
international initiative to confront the practical realities of the
new legal regime of the sea, signed in 1982. The Conference
was an important occasion in the evolution of governance of the
world's fisheries. It was the first time that nearly all nations came
together to reach agreements on comprehensive action to
confront the practical implications of the new ocean regime and
to improve management of the potential of fisheries as a vital
source of food, employment and income. To assist developing
countries in boosting the productivity and conditions of fishers,
the 1984 Conference endorsed a strategy and an integrated
package of five programmes of action on: the planning,
management and development of fisheries; the development of
small-scale fisheries; aquaculture development; international
trade in fish and fishery products; and the promotion of the role
of fisheries in alleviating undemutrition.
In Mexico in July 1985 - the International Year of the Forest
- under the theme "Forest Resources in the Integral
Development of Society", the Ninth World Forestry Congress
focused in particular on forest degradation and destruction
arising from poverty in tropical and arid regions. The Congress
emphasized the importance and urgency of the Tropical
Forestry Action Plan, adopted by the FAO Committee on Forest
Development in the Tropics earlier that year.
It was also in 1985 that the FAO Conference adopted the
International Code of Conduct on the Distribution and Use of
Pesticides. This code constituted the first step towards the
establishment of international rules for the safe handling and
use of pesticides and their trade.
Trade negotiations and issues
An important event in international trade, which took place
against a background of increasing tension among agricultural
trading nations, was the launching in September 1986 of the
Uruguay Round of MTNs. For the first time in a GAIT round of
MTNs, special prominence was given to agriculture. In the
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Declaration that formally announced the launch of the Uruguay
Round, ministers agreed that "there is an urgent need to bring
more discipline and predictability to world agricultural trade by
correcting and preventing restrictions and distortions, including
those related to structural surpluses so as to reduce the
uncertainty, imbalances and instability in world agricultuaal
markets".
There was a marked turnaround in the world agricultural
market situation in 1987/88. Some important agrictdtural
cornmodity markets shifted from a situation of surplus to one
of relative scarcity and, after having fallen to their lowest levels
in many years, international prices increased significandy.
World stocks of many commodities were sharply reduced from
previous high levels. The first significant year of recovery for
agricultural commodity prices in the 1980s was not until
1988, and this recovery was mainly confined to sugar, cereals
and oilseeds and their products. Tropical beverage prices
remained depressed. In the case of cereals, a dramatic rise in
prices was the result of two years of reduced production, with
the 1988 drought in North America being of particular
significance. However, for many commodities, prices during this
boom period still did not reach the levels of the early 1980s,
even in nominal terms. In real terms, export prices of
agricultural commodities in 1988 averaged only three quarters
of their 1980 levels.

Social issues
In anticipation of the 1985 World Conference to Review and
Appraise the Achievements of the United Nations Decade for
VVomen, which was launched in 1975. the special chapter of
The State of Foocl and Agriculture 1983 aimed at raising wider
awareness of gender issues in the field of food and agriculture.
Entided Women in developing agriculture, it discussed the
particular problems of women on farms and in rural areas, as
well as their important contributions to food production and
marketing and to rural entrepreneurship. It also discussed
current issues relating to the difficulties and inequities
encountered by women, the effects of agricultural modernization
on their condition and the need for development projects to
reach them. A further aim was not to have development activities
and institutions set aside for women but to "tnainstream"
gender issues within the overall development effort.
Also in line with the rising concern shown for social issues
dining the 1980s, the 1984 issue had a special chapter on
Urbanization, agriculture and food systems. It examined the
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problems and opportunities created by urbanization in
developing countries as they relate to the production of food
and its distribution to urban populations. It made the point that
urbanization and migration were not self-adjusting processes
and, if not controlled or directed to some degree, could result in
deteriorating living conditions for both rural and urban people.
It concluded that rural-urban migration, rapid urbanization and
the excessive rise of major cities could be modified by
government actions so that the negative effects of overly rapid
modernization on agrarian societies could be eased. Such
measures might consist simply in the removal of an urban bias
in agricultural policies or the coordination of such policies. In
other cases, more specific measures might be required, involving
movements of people from one area to another or the transfer
of jobs to rural people. These measures could range from
assisting spontaneous rural-rural migradon to more elaborate
and expensive govemment-sponsored setdement schemes and
rural industrialization programmes Policies designed to control
the overall rate of population growth over the long term would
make the situation easier to manage.
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Box 16

THE EVOLUTION OF
INTERNATIONAL
TRADE RULES

The General Agreement on
Tariffs and Trade (GATT)
came into force in 1947 as a
framework for negotiating
tariff concessions and for
regulating international trade.
GATT was initially envisaged
as part of an International
Trade Organization (ITO)
designed to deal with a
broad range of trade-related
issues (e.g. employment,
development, restrictive
business practices and

commodity policy) in addition
to the specific subject of
tariffs and trade (commercial
policy). However, Member
Governments never ratified
the ITO Charter. As a result,
GATT came into being as a

"provisional" or "interim"
arrangement, and remained

without a formal
organizational framework
until the conclusion of the
Uruguay Round Agreement in
1994. At this point, it was
subsumed under the World
Trade Organization (VVTO)
which took effect on 1
January 1995 as GATT
1994.

When GATT began in
1947, there were 23
contracting parties
(countries) and the value of
world trade was US$10
billion. By the end of the
Uruguay Round, the 8th trade

negotiating round under
GATT, there were 128
contra.cting parties and the
value of world trade had
reached US$5 000 billion, of
which 12 percent was trade
in agriculture.
Trade rules established
under GATT' were based on
four general principles:
reciprocity, i.e. one country
grants tariff concessions in
exchange for similar
concessions from other
partners; non-discrinnination,
embodied in the "most
favoured nation" (MFN)
clause, which says that any
concession granted to one

contracting party is to be
automatically extended to all;
national treatment, which
prohibits discrimination in
importing countries between
imported and domestically
produced products; and a
"tariff only" regime, whereby
only ordinary tariffs bound
in schedules of concessions

are to be used for regulating
imports.
GATT 1947 contained
38 Articles or rules to give
effect to these basic
principles as vvell as to

address several other issues,
particularly the settlennent of
disputes and remedies (trade
measures) against, for
example, unfair trade
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practices (dumping, export

that many of these measures

subsidies) and sudden surges
of imports (safeguards). In
the case of trade in

would have to continue for
some time to promote
agricultural recovery and to
offset the expected slump in

agricultural products, some
of these articles also
provided exceptions to the
general GATT rules.

The treatment of
agriculture in GATT
Although the original GATT
did not have an explicit set
of rules for agriculture (e.g.
as under the current WTO),
there were two notable
exemptions for agricultural
products from the general
rules. One exemption was
from the general prohibition
on the use of quantitative
import restrictions, and the
other was from the
prohibition on the use of
export subsidies.
These exceptions for
agriculture were partly due
to the existence of extensive
price and income support
programmes in the leading
countries of the postwar era.
Many of these policies had
been introduced in response

to the Great Depression of
the 1930s and the associated
collapse of agricultural
incomes, and also as part of

the wartime regulation of
the agrifood sector in many
countries. It was expected

postvvar agricultural prices.
By 1947, there were only
a small number of countries
where agricultural policies
were being implemented in a
systematic manner. Among
these countries, the United
States was the only major
agricultural exporter,
followed by Australia and
some others, notably
Canada, Argentina and New
Zealand. The United States

Agricultural Adjustment Act
of 1933, with its extensions
and amendments, permitted
the United States authorities
to utilize tariffs and
quantitative import controls
as well as export subsidies to
stabilize domestic producer
prices, and the concept of
"parity" between farm and
non-farm incomes continued
to command strong support.
For its part, Europe was just
recovering from the war and
food security was a critical
issue although the
formation of the European
Economic Community and its
Common Agricultural Policy
(CAP) came much later with
the Treaty of Rome in 1956.

A great majority of the

developing countries were
still under colonial rule or
had just gained independence.
It was against this
background the widespread
food insecurity problems in
most parts of the world,
including Europe, and the
declining ratio of farm to
non-farm incomes in some
countries that the
exceptions for agriculture

were written into GATT.
The original GATT rules
did not prohibit export
subsidies initially, nor did they
prohibit domestic subsidies.
However, in 1955, a Protocol
to the General Agreement
added the prohibition on
export subsidies on all but
primary products, subject to
the condition that a
subsidizing country does not
capture "more than an
equitable share" of world

export trade in the
subsidized agricultural
product.
As regards the prohibition

of quantitative import
restrictions, initially GATT
rules exempted agricultural
and fishery products from
this rule only when such
restrictions were used in
order "to implement
domestic policies that
operate to restrict the
production or marketing of
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the like products, or to
remove a temporary
surplus". However, in 1955,
the United States obtained a
GATT waiver to apply
import restrictions even
where there were no
production-limiting or
marketing policies in place.
This affected in particular
the imports of sugar,
groundnuts and dairy
products. This waiver lasted
until the Uruguay Round
Agreement on Agriculture
came into effect.
In retrospect, many
emerging agricultural trading
nations took advantage of
this precedent as well as the

other exceptions for
agriculture from the general
GATT rules. These, together
with a proliferation in the
use of "grey area" measures
(e.g. voluntary export
restraints, minimum export
prices, variable levies) in the
1960s and 1970s, effectively

kept agriculture out of
GATT. It was thus on the
three areas of quantitative
restrictions, domestic
support and protection and
export subsidies that much
attention was focused during
the Uruguay Round
negotiations on agriculture
and in the resulting
Agreement on Agriculture.

15

The Uruguay Round
what it achieved and
what remains
to be done
By the early 1980s, as a
result of increasing frictions

in trade relations in the
agricultural sector, it became
widely recognized that world
agricultural trade was in
"disarray", a term used to
characterize distortions
caused by the lack of
effective GATT disciplines.
These distortions were
widespread mainly in the
"temperate zone" food
products. The Uruguay
Round was thus launched in
1986 against the background
of very high levels of

domestic support to
producers (about 60 percent
of the value of agricultural
production in OECD
countries in 1986-88), which
necessitated export subsidies
to dispose of the surpluses
on world markets; growing
trade tensions including
export subsidy wars; and,
high budgetary costs of farm
policies of the industrialized
countries. An important
factor during the
negotiations was the explicit
recognition that domestic
agricultural support policies
mattered for trade and also
needed to be disciplined.

The key results reflected
in the Agreement on
Agriculture rrray be
summarized as follows:
On domestic support
measures, rules were laid

down to stipulate which
measures have the

potential to distort trade,
and so need to be
disciplined, and which
should be permitted. The
outlays on the former
were benchmarked for
the base period and were
to be gradually reduced
over the implementation
period. WTO members
must not exceed their
support outlays over the
set limits.
On mark-et access, it was

agreed that all non-tariff
import restrictions
should be prohibited and
that trade should be
regulated with ordinary
tariffs only. Most of the
agricultural tariffs were
bound for the first time,
and agreed percentage

cuts were to be
phased in over the
implementation period.
Given the high level of
tariffs resulting from the
conversion to a tariffonly regime in agriculture
(tariffication), "minimum"
and "current" access
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tariff quotas were
introduced.

Net Food-Importing
Developing Countries,

On export competition, an
agreement was reached

which addresses some
remedial measures in the

on what constitutes

event of food import
difficulties related to the
reform process in

export subsidies and, as

with domestic support
outlays, benchmarks
were established for the
base period and were to
be reduced over the
implementation period.

WTO members may not
exceed the subsidy limits
thus determined.
Provisions were made
for special and differential
treatmentfor the
developing countries,
which were allowed a
longer implementation

period, lower rates of
reductions, exemptions
from certain disciplines
that applied to the
developed countries and
promises of technical anti
financial assistance.

The Agreement on
Agriculture was also
complemented by a
number of other
Uruguay Round
Agreements and
Decisions, such as the
Decision on Measures
Concerning the Possible
Negative Effects of the

Reform Programme on
Least-Developed and

agriculture.
The Agreement on the
Application ofSanitary and
PhytosaniwyMeasures
and the Agreement on
Technical Barriers to Trade

provides a framework for
further reforms and Article
20 of this Agreement
provides for further
negotiations to continue the
reform process through
substantial and progressive
reductions in support and

protection. These
negotiations were started in
March 2000.

were formulated to
ensure that regulations
that have a traderestrictive effect are
applied only to the
extent necessary to
protect human, animal
or plant life.
In conclusion, the most

important contribution of
the Uruguay Round was to
bring the rules governing
agricultural trade "much
closer" to but not fully in
line with the GATT rules
because current rules still
permit certain measures that
are not allowed for nonagricultural products, notably
export subsidies. As a result,
the Uruguay Round
Agreements may not have
significantly reduced
distortions in world
agricultural trade.
Nevertheless, the
Agreement on Agriculture
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THE 1990s
Emergence of a new political, economic and trade order
Liberalization, globalization and financial upheavals

Food security -- the World Food Summit
UNCED - sustainable agricultural and rural development
Trade - conclusion of the Uruguay Round

The end of the cold war
brought optimism regarding
international collaboration
and greater attention to
counaies in transition.

The years bridging the 1980s and 1990s marked what were
possibly the most momentous political changes since the end of
the Second World War. An extraordinary sequence of events
heralded the effective end of communism in the USSR an.d
Eastern Europe and raised expectations of a new era of closer
collaboration in international relationships to replace the
former political and ideological confrontation.
The subsequent transformation of formerly centrally planned
systems into market-based economic systems took place in the
context of serious economic, social and institutional problems
and, in some countries, dramatic political events. Ethnic and
political tensions also developed and degenerated into
devastating ethnic confrontations in former Yugoslavia as well as
in some countries in central Africa. The dismanding of previous
economic and trade structures and the ensuing disruptions in
production and distribution systems did not spare the agrifood
sector in Eastern Europe. Severe shortages of even the most
essential products arose in some of these countries, creafing a
new focus of attention for international assistance, including
food aid. Nevertheless, several countries of Eastern Europe
showed a growing capacity to adjust to the new circumstances
and entered into a process of greater economic and political
integration with the rest of Europe. Several of them began to
show convincing signs of recovely.

The 1990s showed an uneven pattern of economic activity
among the major industrialized countries. Integration gained
momentum in the EU, despite complex political issues and
difficulties linked to slow economic growth, pressure to adhere
to fiscal and monetaty discipline and a seemingly intractable
unemplo:yment problem in much of the EU. Japan, formerly a
star performer in the industrialized world, was hit by a serious
recession from which it is still struggling to emerge. In contrast,
in 1992 the United States entered into an unprecedented
process of economic growth, accompanied by low
unemployment and inflation and dynamic trade.
For many developing countries the 1990s were a period of
recovery from the disastrous performances of the 1980s. Their
overall GOP growth averaged more than 5 percent dming the
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period 1991-1999 and exceeded 6 percent for five consecutive
years (1992-1996) despite the global recessionary conditions
prevailing during the early part of the decade and pronounced
swings in growth rates. These were caused by conflicts, unusually
severe climatic disasters (including a particularly destructive El
Niño phenomenon ) and a series of financial shocks. The
general environment for growth and food security was improved
by a move towards democratic regimes, particularly in Africa.
and a consolidation of economic reforms that began to yield
long-awaited results. Many developing countries, including some
of the largest and most populous, benefited from this process
and made further inroads into the longstanding problems of
hunger and malnutrition. This was particularly the case of Asian
economies, seen for a long period as archetypes of dynamism
and stability. However, the Asia region had its exceptional
growth performances interrupted in 1997, following a severe
financial crisis that erupted in Southeast Asia. Initially affecting
several fast-growing economies in the subregion, the crisis
transmitted destabilizing and recessionary shockwaves to other
countries within and outside the region as a whole. By the end
of the decade, however, economic recovery was rapidly gaining
ground in Asia.
The Asian financial crisis also affected countries in Latin
America and the Caribbean, which had already been hit by an
earlier crisis of a similar nature (the Mexican crisis) in 1994,
from which they had shown an unexpectedly firm recovery.
Recent developments suggest that most of the region is
absorbing the new crisis relatively well, a feat that can be
attributed to improvements in economic fundamentals and
lessons learned over the past decade. Nevertheless, the crisis has
already involved considerable costs, particularly in Brazil, in
terms of reduced economic growth and social stress, while it has
also slowed the momentum of reform and regional integration.
In Africa. much improved economic performances were
recorded by a large number of countries since 1995, sustained
in particular by a dynamic agri-export sector. VVhile much of the
turnaround was related to transient factors, in particular higher

commodity prices during 1996/97 and the successful
currency devaluation of countries in the CFA franc zone, The
State of Food and Aglicidture stressed that the unusual length
of the improvement and its breadth across countries suggested
that other more fundamental forces, in particular reform
policies and progress in debt cancellation, may also have played
a role. The still relatively high g;rowth rates expected for 1999
and 2000 (more than 3 and 5 percent, respectively. according
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to IMF) tend to support this view. This 'publication also noted,
however, that the improvement in Africa had to be seen in the
context of a long period of regression that had brought many
countries in the region to extreme levels of economic and social
hardship.
As regards the Near East, The State of Food and Agriculture
also noted generally improved economic conditions during the
1990s and progress by practically all countries in raising the
nutritional standards of their populations to more satisfactory
levels. This occurred despite considerable problems: a mediocre
growth of the agricultural sector, pronounced swings in
performances linked to climatic factors and fluctuations in
petroleum and other commodity prices, as well as confficts in
the region. The State of Food and Agrkulture also noted,
however, the increased efforts made towards achieving regional
peace and cooperation and the comprehensive economic and
agricultural reforms carried out in several countries.
Against this general background, the publication also reviewed
a number of unsolved problems and risks for the developing
world, with direct implications for food security: recurrent food
emergencies and civil strife, which appeared as frequently and
severely as in previous decades; unabated poverty and social
stress in many countries, not least in rural areas, and even in
countries registering a significant macroeconomic improvement;
a process of liberalization that promised a sounder basis for
growth but also involved clear risks of accentuating inequalities
in incomes and opportunities among and within countries; a
largely unresolved external debt burden affecting many
countries; and increasing risks of financial upheavals arising
from the liberalization of financial markets.

Nutrition and food security
The hitemational Conference on Nutrition, jointly sponsored by
FAO and the World Health Organization (VVHO), was held in
Rome in December 1992. The initiative arose from the
realization that about 800 million people in the world were
undernourished and that the incidence of malnourishment was
worsening rather than receding in many countries; the need for
closer identification of the causes, nature and magnitude of the
problem so as to define coordinated strategies and realistic
objectives; and the need to enhance international solidarity and
mobilize the necessary resources. The Conference issued the
World Declaration on Nutrition, affirming the commitment of
the participant states to work together lo ensure sustained
nutritional well-being for all people; and a global Plan of Action
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for Nutrition, containing recommendations for policies,
prog,rammes and activities aimed at the achievement of these
objectives.

The awareness that the International Conference on Nutrition
and other events and initiatives had not mobilized sufficient
political commitment at the highest levels to remove the stigma
of widespread hunger from the world prompted the convening
of the World Food Summit in 1996. A major institutional
event, it brought together delegations from 185 states and the
EU, many of which were represented at the highest political
level, as well as international institutions, religious leaders and
more than 1 000 NGOs from 80 countries, totalling close to
10 000 participants. The Sunimit conveyed the fundamental
message that, although more than 800 million people around
the world still suffered from undernourishment, world food
security was an achievable goal.
The Plan of Action adopted by the Summit participants
reaffirmed the commitment of the international community to
eradicating the hunger and malnutrition affecting about one
fifth of the developing world's population, and specifically to
halving the number of undernourished people in the world
within a penod of 20 years. The Summit also confirmed a
consensus on several important points: that the problems of
hunger and malnutrition are associated primarily with poverty
and are intensified by conflict or political instability; and that
food security is not just a matter of ensufing food supplies, but
also of ensuring their availability and stability as well as access
to them. To accomplish the complex task of halving the
incidence of hunger by 2015, combined efforts were to be
made at all levels of society: international, national and
community.
The Rome Declaration on World Food Security reaffirmed
the "right of everyone to have access to safe and nutritious food,
consistent with the right to adequate food and the fundamental
right of everyone to be free from hunger"; and the World Food
Summit Plan of Action included seven commitments (see
Box 17).

Environment, natural resources and climate change
A number of meetings of major importance to these issues took
place in the 1990s: the United Nations Conference on
Environment and Development (UNCED), in Rio de Janeiro in
1992; the Convention on Biological Diversity, in the Bahamas
in 1994; the creation by the UN Committee on Sustainable
Development of an open-ended. ad hoc Intergovernmental
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Panel on Forests (IPF), which held its first session in New York

in 1995; the first session of the United Nations Convention to
Combat Desertification, in Rome in 1997; and the Third
Conference of the Parties (COP-3) to the UN Framework
Convention on Climate Change, in Kyoto in 1997.
Although UNCED attracted considerable attention, the results
fell short of the high expectations. Major differences persisted
on such key issues as the time scale for reducing carbon dioxide
emissions; the sustainable and equitable use of biodiversity; and
the establishment of a Special Fund to assist developing
countries in the implementation of its Agenda 21. the "plan of
action for the twenty-first century". Nevertheless, UNCED did
alert world opinion and policy-makers to the high stakes
involved, and it provided operational guidelines for future
action. It also contributed substantially to the forces advocating
a change in the way natural resources are utilized. Apart from

Box 17

VVORLD FOOD
SUMMIT
COMMITMENTS

I. Ensuring an enabling
political, social, and
economic environment.
Implementing policies

aimed at the eradication of
poverty and inequality and
improving physical and
economic access to food
by all.

Pursuing participatory and
sustainable food
production and rural
development policies and
practices in both high- and
low-potential areas.
Ensuring trade policies
conducive to fostering
food security for all.
Preventing and forestalling
natural and human-induced
disasters and meeting
transitory and emergency
food requirements.
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Allocating public and
private investments to
foster human resources,
sustainable agricultural
systems and rural
development in high- and
low-potential areas.
Implementing, monitoring
and following up the Plan
of Action.
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Agenda 21, the main products of UNCED were: the Rio
Declaration on Environment and Development, laying down the
guiding principles concerning the rights and duties of states to
achieve a global partnership in sustainable development; two
framework conventions - on climate change and on the
conservation of biodiversity; a statement of non-legally binding
minciples for the management, conservation and sustainable
development of all types of forest; a decision to start a
negotiation process for an international convention to combat
desertification; and an agenda for action on freshwater
resources, arising mainly from the Conference on Water and the
Environment, held in Dublin in 1992.
The United Nations Framework Convention on Climate
Change in 1992 recognized the need to reduce greenhouse gas
emissions and agreed that developed countries in the first place
should aim at reducing emissions to 1990 levels by 2000 and
beyond, although caveats provided exemption for some
countries.
The 1997 conference in Kyoto pursued these issues further
and agreed that industrialized countries as a whole should
decrease their emissions by an average of 5.2 percent by 2005.
A "flexibility clause" was built into the agreement, allowing
countries to trade emissions quotas among themselves to
encourage reductions where they were most "cost effective". The
issue of global warming was also discussed in The State of Food
and Agriculture/997, which focused on the implications,
positive and negative, of greenhouse gas abatement policies for
the developing countries and their agriculture.
In the field of resource management and environment,
problems relating to freshwater availability and use also
attracted global attention - UNCED and the Dublin Conference
on Water and the Environment in 1992 and the 1990
Montreal meeting "NGOs Working Together". In 1993, the
special chapter of The State of Food and Agriculture, entitled
Water policies and agriculture, examined the problems and
policy options behind agricultural development and water use.
It noted that water was already in short supply in many areas of
the world; that agriculture was by far the largest user of
freshwater and that it was a relatively low-value, low-efficiency

and highly subsidized user of the resource.
The 1992 special chapter. Marine fisheries and the law of the
sea: a decade of change, focused on sustainability and economic
issues in the area of fisheries. It discussed developments that
had occurred in the previous ten years and their implications
for the future management of fisheries.
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The chapter discussed the massive waste in fisheries under
conditions of open access. For the first time, it presented
tentative global estimates of fishing costs and revenues, reaching
the remarkable conclusion that the annual operating costs of the
global marine fishing fleet in 1989 were approximately USS22
billion greater than the total revenues obtained. This chapter
provoked a lively debate.
UNEP opened the first session of the Conference of the Parties
to the Convention on Biological Diversity in November 1994.
The objectives of the Conference were "the conservation of
biological diversity, the sustainable use of its components, and the
fair and equitable sharing of the benefits arising out of genetic
resources". For the first time, an international legal instrument
described the rights and obligations of the parties involved with
regard to sdentific, technical and technological cooperation.
During its third session in April 1995, the Commission on
Sustainable Development (CSD) established the IPF to continue
and stimulate the intergovernmental forest policy dialogue that
had been initiated at UNCED.
The UN Economic and Social Council (ECOSOC), in its
annual substantive meeting in Geneva in July 1997. established
the ad hoc, open-ended Intergovernmental Forum on Forests
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(IFF) to continue the dialogue on a number of outstanding
issues left by the IPF at the end of its mandate. Since then, the
IFF has held four organizational meetings - the latest took
place in New York from 31 January to 11 February 2000.
The first session of the UN Convention to Combat
Desertification was held in Rome in 1997, with the intention of
promoting a "fresh approach" to managing dryland ecosystems,
as well as managing development aid flows which, in the past,
have been a point of contention between aid agencies and
recipients. The Convention was to address the major problems
of dryland degradation, now caused by economic or social
factors including overculiivation, overgrazing, deforestation and
poor irrigation as well as violent national or international
conflicts. More than 250 million people are direcdy affected by
desertification and nearly 1 billion people are at risk.
Programmes to help prevent or reverse the process of
desertification were at the core of the Convention, which was
signed by 110 countries. Action programmes at the national
level were developed to "address the underlying causes of
desertification and drought" and to identify appropriate
prevention measures. The national action programmes are
to be supplemented by regional and subregional programmes
for more accurate assessments and implementation.

The changing international trade order
In April 1994, the Final Act of the Uruguay Round of MTNs
was signed in Marrakesh. Launched in 1986, the Round
concluded with an agreement to create the World Trade
Organization (WTO) to replace GATT. The State of Foocl and
Agriculture 1995 reported that, given the importance of the
issues and the seven years of strenuous negotiations involved,
the outcome of the Uruguay Round in terms of market access
and reductions in domestic support and export subsidization
fell short of what might have been expected. Agiicultural
protectionism remained high and was likely to continue to
plague agricultural markets in traditional and new forms in the
future.
The special chapter of the 1995 issue (Agricultural trade:
entering a new era?) analysed the achievements and
shortcomings of the Uruguay Round. with particular reference
to the Agreement on Agriculture, and raised a number of
questions that remain pertinent in the current context of
preparations for a new round of MTNs. It suggested that a "new
era" may be emerging with the deregulation of the world
economy, the increasing presence of the developing countries in
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The open trade regime
promises the increasing
integration of apicultzzral
trade markets but threatens
to exclude some countries
fz-om the gains.
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world markets, new trade patterns arising from the
transformations in Eastern Europe and the CIS and Baltic
states, and changes in world markets and trading rules following
the conclusion of the Uruguay Round and the creation of the
VVTO. The chapter said there were risks, however, that this open
trade regime would remain unjust, with an asymmetric
distribution of opportunities and gains, risks and losses among
countries.
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CONCLUDING REMARKS

World hunger has been
substantially reduced over the

past 50 yeats as a result ola
greater undeistanding of the
problem as well as improved
institutions and increased
agliculturalproductivi07.

The past half century has seen changing perceptions of what
constitutes the main developmental challenges, shifting policy
priorities and a dramatic transformation of the perceived role of
the state in fostering welfare and social progress. In this evolving
policy context, agriculture and food secttrity have not always
occupied a priority position, suggesting an inadequate
awareness of the irreplaceable role of the agricultural sector in
economic and social development. Such relative neglect on the
part of the authorities has mirrored a similar neglect by the
media and, therefore, by public opinion at large. Although
recent decades have increasingly become known as the
"information age", hunger and food insectuity have tended to
attract media coverage and priority attention only when
exceptional events bring to light their most dramatic
manifestations. The same holds irue for positive developments,
which have "made the news" to a lesser degree still. Indeed,
surprisingly litde attention has been paid to what can be seen as
the most significant achievement of humankind over the past
50 years: the major retreat of world hunger, particularly in
densely populated Asian countries - demonstrating that even
massive and extreme food insecurity situations can be
overcome.
Now that we have entered the new millennium, there is a
growing consensus at the international level on the need to
address poverty and food insecurity as critical factors in
achieving a more just and safe world for all. This tendency is
gaining ground in a context of international economic
integration and interdependence, with a convergence of views on
the potential benefits of freer and more open markets. The
international order that will emerge from this complex interplay
of factors and influences is difficult to foresee. One major
challenge, discussed in the following sections of this chapter,
will be to integrate marginalized and disadvantaged countries
and populations into world economic and social progress and
to ensure that the benefits of liberalization and globalization are
shared by all.
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In both Europe and Asia, it was not until the early 1950s that cereal
production reattained the average levels of 1934-38.
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4 A.K. Sen. 1981 . Poverty and famines: an essay on entitlement and deprivation,
p.

I

I

I -112. Oxford, UK, Clarendon Press.

The State of Food and Agriculture 2000
tavagAMortonskaaAXMAZIMPF

INTRODUCTION
The world's population now exceeds 6 billion people,
consuming a daily average of about 2 700 kcal per caput,
compared with a population of 2.5 billion in 1950 and an
average daily intake of fewer than 2 450 kcal per caput.1This
means that, over the last 50 years, the increase in global
agricultural production has been 1.6 times greater than the total
production level obtained in 1950, after 10 000 years of
agricultural history.2

This enormous increase in food production is attributable to:
the spread in the developed countries of the modem
agricultural revolution (involving motorization, large-scale
mechanization, biological selection, use of chemicals,
specialization) and its expansion into some sectors of the
developing countries;
the more noteworthy occurrence in the developing countries
of the green revolution - a modem agricultural revolution
that is riot dependent on heavy motorized mechanization
but instead involves the use of chemicals and the selection
of high-yielding cereal and other domestic plant varieties
suited to warm regions;
the expansion of irrigated surfaces, from about 80 million
ha in 1950 to about 270 million ha today;
the expansion of arable land and land under permanent
crops. from some 1 330 million ha to 1 500 million ha
since 1950;3
the development of mixed farming systems using high levels
of available biomass (combining crops, arboiiculture,
livestock and, sometimes, fish farming) in the most densely
populated areas that lack new land for clearing or irrigation.
However, even these considerable advances in agriculture
cannot hide the fact that most of the world's farmers use
inefficient manual tools and their plants and domestic animals
have benefited very little from selection. Moreover, these
underequipped farmers, with their inefficient production
methods, are ex-posed to increasingly fierce competition from
better equipped and more productive farmers as well as to the
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strong decline in real agricultural prices. This contdnually
conderrms resource-poor farmers with low productivity to
extreme poverty, making them vulnerable to hunger and
prompting their migration to towns and cities that are
themselves ttnderequipped and tmderindustrialized.
The outcome is a contrasting situation between, on the one
hand, the modern agricultural revolution, the green revolution,
the expansion of irrigation, the clearing of land and the
development of mixed farming systems using high levels of
available biomass, and on the other hand, stagnation and
impoverishment. This is the contradictory result of agricultural
modernization in the second half of the twentieth century. and it
raises a number of qttestions:
How productive and well equipped were the world's farmers
in 1950, and to what extent has the ex-plosion of disparities
in productivity been caused by the last 50 years of
agricultural modernization?
VVhat means and economic development mechanisms of the
modem agricultural revolution were used in the developed
countries, and what have been the environmental,
demographic, economic and social consequences?
What are the limits of the modem agricultural revolution
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and the green revolution in the developing countries? VVhat
are the mechanisms that lead to the impoverishment and
marginalization of the underequipped peasant farmer sector
in these countries? VVhat other forms of agricultural
modernization are under way in both developing and
developed countries?
What is the assessment of global agricultural production and
food consumption at the dose of these 50 years of
modernization, and what are the prospects for the next decades?

MODERNIZATION AND THE EXPLOSION OF
DISPARITIES IN WORLD AGRICULTURAL
PRODUCTIVITY
In 1950, the agricultural sector employed 700 million people
worldwide and used fewer than 7 million tractors (4 million in

the United States, 180 000 in West Germany and 150 000 in
France) and fewer than 1.5 million combine harvesters.
Currently, 1.3 billion people are engaged in agriculture, and
there are 28 million tractors and 4.5 million combine
harvesters in use, mainly in the developed countries.4 Only 17
million tonnes of mineral fertilizer were applied in 1950, four
times more th-an in 1900 but eight times less than today. In
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Figure 18

COMPARATIVE PRODUCTIVITY OF THE VVORLD'S MAJOR AGRICULTURAL
SYSTEMS IN THE MIDDLE OF THE TWENTIETH CENTURY

Productivity per worker (quintals of cereal)
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1950, 30 million tonnes of oilcake equivalent were used as
animal feed, six times less than today.
Although the methodical selection of plant varieties and
domestic animal species with high-yield potential had started
decades earlier. it had not prog,ressed far and only involved a
limited number of species. A majority of the world's farmers still
used local varieties and breeds. VVhile there was already a wide
range of phytosanitary products in 1950, it was minimal
compared with the situation today where about 80 active
ingredients are used for insecticides, 100 for fungicides and
150 for herbicides.8 All of these products have been the subject
of major toxicological studies. In 1950, average crop yields were

1 000 kg/ha for wheat, 1 500 kg/ha for maize, 1 600 kg/ha
for paddy rice and 1 100 kg/ha for barley - much the same as

Prooess in agricultural
producdon hides a growing
disparity among agricultural
systems and populations.

at the beginning of the centmy. Since then, yields have doubled
or tripled. Similarly, the average yield of a milking cow in
France, for example, came to less than 2 000 litres per year
compared with about 5 600 litres today.6
These figures give an indication of the progress made in 50
years, but they fail to reveal the growing disparity in productivity
among the different agricultural systems, based on quality of
machinery and use of inputs. This calls for a comparative
economic analysis of the major production systems in each period.

In the mid-twentieth century, after thousands of years of
agricultural history with extensive regional variation, the peoples
of the world found themselves in widely differing agricultural
situations and engaged in production systems that had very
uneven productivity levels.7 Figure 18 illustrates these
dispanties by comparing potential net productivity for each
system.8

As the Figure indicates, these systems can be ranked in order
of increasing net productivity as follows:
manual farming, with maximum net productivity of around
1 000 kg of cereal equivalent per worker;
irrigated rice cultivation, using animal traction, with one
harvest per year;
light cultivation, using animal traction (swing plough,
packsaddle. etc.), with fallow, with a maximtun net
productivity of 2 000 kg per worker;
heavy cultivation, using animal traction (plough, cart, etc.).
with fallow, with a maximum net productivity of 3 500 kg
per worker;
inigated rice cultivation, using animal traction, with two
haiyests per year, with a similar net productivity to that of
the previous system;
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Figure 19

PRODUCTIVITY DIFFERENCES BETWEEN
CEREAL SYSTEMS USING MOTORIZED
MECHANIZATION AND CHEMICALS,
AND MANUAL OR ANIMAL TRACTION
CULTIVATION IN DEVELOPING COUNTRIES
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The gap between the most
productive and least
productive fanning systems
has incrrased twenolold in
the last 50 yews.

heavy cultivation, using animal traction, without fallow, with
a net productivity of 5 000 kg per worker,
mechanized cultivation, using animal traction, without
fallow, with a net productivity of 10 000 kg per worker;
first systems of cultivation using motorized mechanization
(motorized mechanization I), with a maximum net
productivity already exceeding 30 000 kg per worker.
Thus, the ratio in 1950 between the least efficient system
(manual farming) and the most productive system (motorized
mechanization) was 1:30.9
At the end of the twentieth century, after another 50 years of
agricultural history, the productivity of manual farming, which is
the least efficient but most widespread type of farming
worldwide, is still about 1 000 kg of cereal equivalent per
worker, while the net productivity of the most motorized and
input-intensive farming system exceeds 500 000 kg. The ratio
between these two systems is therefore about 1:500 (Figure 19):
almost a twentyfold increase in the ratio over 50 years.

THE MODERN AGRICULTUFtAL REVOLUTION
IN DEVELOPED COUNTRIES
The modem apicultural revolution that triumphed in the
developed countries from the late 1950s onwards was based on
the development of new means of production and trade which,
in turn, resulted from revolutions in industry, biotechnology,
transport and comnumications.
The second industrial revolution provided the means for:
motorization (internal combustion engines, electric motors, fiactors
and increasingly powerful machinery, fuels and electricity); largescale mechanization (increasingly complex and efficient machinery
for tillage, treatment and harvesting); heavy mineral fertilization
(ammonium, nitrate, nitro-ammoniacal, phosphate, potassium and
compound fertilizers); treatment of pests and diseases (herbicides,
insecticides, fungicides, veterinary drug,s, etc.); and the conservafion
and processing of vegetable and animal products (industrialization
of preservation techniques through cold, heat, drying, smoking,
freeze-drying, ionization, fermentation or the addition of salt, sugar
and other food preservatives).

The biotechnology/ revolution supplied, through selection,
high-yielding plant varieties and animal breeds that were
adapted to the new means of industrial production and were
capable of making these profitable.
The ftansport revolution, which began in the nineteenth
centruy with the development of railways and steamboats,
received a new boost with the motorization of transport by truck,
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Figure 20

STAGES OF DEVELOPMENT OF AGRICULTURAL
MACHINERYAND MOTORIZED MECHANIZATION
IN CEREAL CULTIVATION
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train, boat and aeroplane. This opened up farms and
agricultural regions and enabled them to procure their fertilizer,
feed and other inputs from further afield and in larger
quantities. It also allowed for the sale of their products,
including perishable and unmanageable goods, in increased
amounts and to wider areas.
Along the same lines, the communications revolution, based
partly on the transport revolution and partly on
telecommunications developments, provided the means for
long-distance information supply and commercial transactions.
This prompted distant trade and the organization of the largescale administrative, productive, financial and trade structures
that are integral to the modem industrial and agricultural
revolution.
Agricultural holdings of a few hectares per worker, engaged in
mixed crop and livestock farming using animal traction and
producing much of their forage, manure, seeds, livestock and
food, were still very comrnon in the developed countries in the
1950s. How were these farms able to transform themselves
within half a century into a small number of specialized
production units of tens or hundreds of hectares per worker,
operating as major purchasers of equipment and inputs and as
sellers of almost all their production?
Rapid though it was, this major metamorphosis did not take
place all at once. It occurred through progressive
transformations in line with progress in industrialization,
breeding technology and means of transport and
communications, and in step with the enlargement and
capitalization of an ever dwindling number of agricultural units.
IVIotorized mechanization. The development of motorization
and mechanization varied according to the sphere of activity.
Cereals and other large-scale grain crops (rapeseed, sunflower,
soybean and other leguminous plants and cotton) were the first
to benefit, and have always set the pace since. As these crops
occupied a large proportion of arable land, they provided ample
opportunity for the agricultural machinery indusny. Motorized
mechanization was then extended to the harvesting of roots and
tubers, such as beetroot and potato. which are harder to handle
because they are heayy, bulky and high in water content. It
eventually spread to dairy cattle, forage harvesting, feeding and
excreta disposal, viticulture and vegetable and fruit crops.
In large-scale field cropping, there are five stages in the
process of motorized mechanization, each triggered by an
increase in tractor power (see Figure 20). Before the 1950s. the
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first stage (motorized mechanization I) had relied on the use of
low-horsepower tractors (10 to 30 HP) on farms of more than
15 ha. Faster than draught animals and - more important tireless, these tractors helped increase surface area allocated per
worker from some 10 to more than 20 ha.
From the end of the 1950s to the 1980s, the second, third
and fourth stages (motorized mechanization II, III and IV)
involved the use of increasingly powerful tractors and self-

propelled machinery (30 to 50, 50 to 75 and then 75 to 120
HP) with higher tillage, sowing, field maintenance and harvesting
capacity, leading to an increase in allocated land area per worker
to 50, then 80 and finally 100 ha. respectively.
The fifth stage (motorized mechanization V), which began
more than ten years ago, has involved the use of four-wheel chive
tractors of more than 120 HP, extending the field crop area
handled by one worker to more than 200 ha.
Similarly, for dairy production in 1950, one person could
handmilk 12 cows twice a day. This munber then doubled with
the portable milking machine, rising to 50 cows with the
herringbone milking parlour equipped with a milk tank and to
100 cows with the advent of the milking conveyor. With the
latest fully automated mincing parlour, it now stands at more
than 200 cows. In this way, each stage in the motorized
mechanization process has resulted in an increase in land area
or number of livestock per worker, while concurrent progress in
agricultural chemistry and breeding has increased yields per
hectare or animal.

Agricultural chemistry and breeding: The considerable
increase in major crop yields in developed countries over the
last 50 years is mosdy arnibutable to fertilizer use and to the
breeding of plant varieties that are able to absorb and use
enormous quantities of minerals profitably. Treatment against
pests and improved mechanization have also played an
important role.
From the late 1940s to the end of the 1990s, average wheat
yields increased from 1 100 to more than 2 600 kg/ha in the
United States, while mineral fertilizer use rose from 20 to 120
kg/ha of arable land. In France, wheat yields increased from
1 800 to 7 100 kg/ha for 45 and 250 kg of fertilizer.
respectively.10 Nowadays, on the rich loamy soil of northwestern

Europe. wheat and maize yields sometimes exceed 10 000
kg/ha. with fertilizer applications of about 200 kg/ha of
nitrogen, 50 kg/ha of phosphate and 50 kg/ha of potassium.
Obviously, the jump from landrace cereals producing 2 000
180
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kg/ha to cultivars capable of producing 10 000 kg/ha did not
occur overnight Successive high-yeilding varieties were bred,
marking as many stages in the profitable use of increasingly high
fertilizer applications. In the case of wheat, for example, pure
lines and, more recently, first-generation hybrids were obtained
with increasingly shorter stalks, higher grain yields and
resistance to cold, lodging, shrinkage, pre-harvest germination,
foot rot, rust and powdery mildew. They were also of better
quality for milling and baking, and suited the new processing
appliances (homogeneity, ease of threshing).
The increased production of all kinds of grain (cereals and
oilseeds) and crop by-products was such that a greater
proportion could be used as concentrated feed. This, together
with the increase in pasture and other forage crop production,
helped raise livestock numbers and significandy improve their
feed and :yields. Therefore, animal breeds also had to be
selected for their yield in meat, milk or eggs, and be able to
consume increasingly nutritious feed rations in an economically
profitable manner. While at the beginning of the century a cow

consumed 15 kg of hay daily to produce less than 2 000 litres
of milk per year, a highly bred milch cow now produces more
than 10 000 litres of milk per year, consuming 5 kg of hay (or
equivalent) and more than 15 kg of feed concentrate a day.
Livestock and crop protection. Such expensively bred and fed
animals represent such an important capital investment with
potential returns that the risks of animal or production loss
through illness or accident become increasingly difficult to
countenance; and the larger and more concentrated the animal
population, the higher the risks. Therefore, very strict health
precautions are taken and a wide range of expensive preventive
and curative treatment is deployed, even veterinary surgery when
necessary.

The protection of plant and
animal health has become
more important to safeguard
investments in faim output
and has led to greater 1;um
and regional specialization.

Annual crops undoubtedly represent a lower fixed capital
than livestock or-perennial plantations. However, as a crop
develops, the capital investment (selected seed, fertilizer, fuel)
accumulates and may represent as much as half of expected
earnings. Moreover., the margin between earnings and
expenditure must still cover the depreciation of expensive
motorized machinery and wages, among other items. There is
therefore no scope whatsoever for harvest losses, which means
that phytosanitary products have to be used.
We can see how, from the technical and economic
perspective, advances in motorized mechanization, breeding.
mineral fertilization, livestock feeding and plant and animal
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health protection are very closely linked. Moreover, these
advances have determined the simplification of production
systems and, therefore, the specialization of production units
and agricultural regions.

Specialization of crops/livestock. The use of fertilizers has led
not only to increased harvests, but also to more straw and other
crop residues that can then be ploughed into the soil and thus
used to maintain acceptable levels of humus content. As a
result, agricultural production units have been freed from the
need to produce manure. In addition, with the introduction of
tractors, they have been freed from the need to produce forage
for draught animals. Consequently, agricultural holdings located
in flat regions that are suited to mechanized farming and with
good climatic and soil conditions for cereals, oilseeds or roots
and tubers have abandoned fodder and livestock production to
focus exclusively on growing field crops with motorized
mechanization and use of mineral fertilizer.
By specializing in this way, these regions have produced
higher marketable surpluses at a low cost, which they then
export to regions less suited to large-scale mechanized
cultivation. Conversely, farms in hill areas, in low-lying rainy,
heavy-soil coastal regions and in arid, almost steppe-like
Mediterranean or continental areas have focused largely on
pasture and livestock (dairy or beef cattle, sheep, goats). At the

same time, the use of agricultural chemicals has released fann
holdings from the former crop rotation system used to control
weeds, insects and disease. As a result, cropping systems have
been simplified and further specialized, cuhninating in
monocropping (or quasi-monocropping).
Trade between agricultural holdings and distant regions has
grown and become more economical with the advent of road
haulage (which took over from water and rail transport) and
better means of communication. Farms can now be efficiently
supplied with capital and consumer goods of every kind and no
longer have to engage in mixed animal and crop fanning for
comprehensive localized self-supply. They have therefore been
able to focus most of their production resources on the most
profitable product (or simplified combination of products) as
determined by environmental and trade conditions and local
fanner expertise. Virtual monocnItures of soybean, maize, wheat,
cotton, vineyards, vegetables, fnlit and flowers have thus spread
over entire regions, giving rise to new specialized regional
agricultural systems, each with verv different agro-environmental
and agro-economic charactetistics.
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Economic mechanisms for the development of the
agricultural revolution
To move forward through all the stages of the contemporary
agricultural revolution and establish the best-equipped and
most appropriately sized farm, two or three farming generations
have constantly had to discontimte less profitable operations
and keep the most profitable one (or simplified combination).
To do this, they have relied on improved seeds and new inputs,
which they have combined so as to maximize profit mat-gin per
unit area. They have also continually bought new. more efficient
machinery and have expanded operations in order to maximize
unit area per worker.
By way of an example, the best located cereal production
units in northwestern Europe, equipped with the most up-todate and efficient machinery, have now attained a fixed capital
of $300 000 (value of new material) and a surface area of
200 ha per worker, and have reached net productivity levels
(after deduction of depreciation and maintenance costs) of
$60 000 per worker. Most of the other specialized systems
established during the second agricultural revolution have
comparable maximum levels of potential capitalization and
productivity per worker.
However, productivity does not equal income: to calculate net
income per worker, it is necessary first to deduct interest on
borrowed capital, land rent and tax, and add in any subsidies
that might exist. Thus, working alone, a highly efficient cereal

farmer who has a debt of about $300 000 at 5 percent interest
and who leases his or her 200 ha at $150 per hectare, would
earn an income (before tax and subsidies) of $15 000 per year.
On a financially viable farm
in a developed country, the
net in come per farm worker is
equivalent to die salary oían
unskilled worker.

More important, farms with such levels of capitalization, land
and productivity are a minority; most have levels of
capitalization, land productivity and income per worker of less
than half these amounts.
In the developed countries, a net income per worker of
$15 000 per year more or less corresponds to the annual salary
(including social connibutions) of a relatively unskilled worker.
If the net income per farm worker is at this level, the farm can
renew its equipment and pay for its labour at market prices. but
it will have virtually no margin for additional investment.
If income per worker is above this level, the fann has the
capacity for net self-investment, and generally also has access to
credit which will enable it to capitalize to increase productivity
and income; all the more so. the higher the initial levels of
capitalization and income.
However, if net income per worker is below this threshold of

183

World food and agriculture: lessons from the past 50 years
.anWidt3adet"alat,

commodio,plices or
Wier costs can send a
productive fann into an
Ce011omic cl isis.

1 84

renewal and capitalization, the farm cannot renew its means of
production and pay its workforce at market rates. Such a
holding would in fact be in crisis and could only survive by
underpaying its labour or by only partly renewing its means of
production. resulting in a gradual decline of its productivity.
However. remuneration for work must remain above the survival
level, i.e. the minimum wage, otherwise farm workers will no
longer be able to meet family needs and will have to abandon
the farm. Agricultural holdings situated between the renewal and
the survival thresholds generally have average-powered
machinery that is obsolete and in bad condition. These farrns
are without plans for the future and without prospective buyers,
but their productive resources could still be taken over, should
they cease activity, by one or more neighbouring farms under
expansion.
This divergent process has featured during each stage of the
agricultural revolution: on the one hand, there has been an
unequal and cumulative development of farms that are
sufficiently capitalized and productive to be above the renewal
threshold and, on the other, an impoverishment and elimination
of units below this threshold. l'he farms that have invested and
progressed the least in a given stage have found themselves
relegated and then eliminated during the succeeding stage, while
the most capitalized and productive units have moved on. Thus,
most of the farms that existed in 1950 have disappeared, and
only a minority have progressed through every stage and reached
today's high capitalization and productivity levels."
VVhile the mechanisms of capitalization and the unequal and
cumulative development of farms above the renewal threshold
are easy to understand, it is necessary to explain the economic
mechanisms whereby a majority of farms that had initially
prog,ressed and reached a certain level of capitalization and
productivity were successively relegated below the renewal
threshold and subsequently eliminated.
A production unit that is above the renewal threshold may
later fall below the threshold, despite having maintained its
technical productivity. This can occur either because the unit's
economic productivity has fallen owing to the unfavourable
evolution of commodity or input prices or because of a rise in
the renewal threshold (itself influenced by the wage levels on the
work market), or both.
These two circumstances have actually occurred on a large
scale during the past half-century. Real prices of agricultural
food commodities have been on a sharp downward trend since
1950 because gains in agricultural productivity in the
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developed countries have been superior to those of other
sectors during this period. Moreover, up until the 1980s, real
salaries of unskilled workers increased in these countries,
reflecting the fact that productivity gains in the economy as a
whole were directed not only towards capital earnings and
accumulation, but also in part towards increasing wages and
purchasing power.
Not only is this combination of declining real agricultural
prices and a rising in the renewal threshold detrimental to
tmderequipped farms, but it also acts in every region against the
least profitable products and product combinations, taking into
account local environmental and economic conditions.
In a given region, the levels of attainable productivity from the
various possible product combinations are very uneven, and the
least cost-effective eventually end up below the renewal
threshold and are progressively eliminated. The farms engaged
in these combinations are either themselves eliminated or they
abandon them in favour of a profitable product combination
that generally involves only a few vely advantageous and
technically compatible production lines.
Thus, each region gradually determines its most efficient
specialized product combination and level of equipment (i.e.
the production system). As each region abandons the
unprofitable activities and focuses on a few profitable ones, the
resulting delocalization and then the relocation of all
agricultural activities produces a vast interregional division of
agricultural work which, taken beyond national borders, gives
some countries a very distinctive agricultural profile.
However, there are also regions in which all possible
production combinations have eventually sunk below the
renewal threshold, leading to the elimination of all farm units,
migration from rural to urban areas (when permitted by the
overall economy) and the spread of derelict land.

Consequences of the agricultural revolution
Beyond its intrinsic technical and economic aspects, the
agrictiltinal revolution has also led to a series of associated
large-scale ecological, demographic, economic and cultural
changes.
Ecological changes. Specialization has brought about massive
spatial relocations and regional regroupings of field cropping in
some places, pasture and livestock farming in others, and
vineyards, market gardening, flower or other cultivation, fallow
land and afforestation elsewhere. Thus, today's cultivated
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ecosystems differ from past multicrop/livestock ecosystems in
which every village, every farm even, comprised a mosaic of land
areas used for different purposes (cereals and other field crops,
pasture. meadow, woodland, vegetable gardens, vineyards,
orchards, etc.). each with a different crop and animal population.
Today's cultivated ecosystems are simpler and more uniform:
wheat or maize fields, vineyards, or pasture and grazing herds
sometimes succeed each other for hundreds of kilometres, and
even the crop varieties and breeds vary little. What is more,
being better nourished and protected, both crops and livestock
are more vigorous and generally more densely stocked than in

the past

Tight economic conditions on
a fan") can mal-e it difficult to
maintain the productiviO, of
na tut.al resources.

On the other hand, wild plants and animals have been
seriously impoverished (there are more thistles, wallflowers.
poppies and cornflowers and fewer insects, birds and rodents).
The use of high concentrations of fertilizer and chemicals and
the massive application of excreta from the large numbers of
animals housed under the same roof can cause mineral and
organic pollution, particularly of surface water and groundwater,
and at times also adulteration of foods themselves (an excessive
amount of nitrates in vegetables, pesticides on fruit and
hormones and antibiotics in meat).
The intensity of production and the cost-effective application
of inputs, under the present system of comparative prices,
frequently exceed ecological tolerance limits and a socially
acceptable level of risk. However, clean-up operations are
generally very expensive m the community, while the regulatory
limitation of practices that may be optimal from a
microeconomic point of view but pollute the environment
inevitably reduces agricultural productivity. The cost of
producing foodstuffs and maintaining an environment that both
meet society's new quality expectations will have to be paid in
one way or another.

Demographic changes. The replacement of most of the
agricultural workforce by machines, together with the increase
in land area per worker and the concomitant reduction in the
number of farms, has generally led to very high agricultural
outmigration, a process also fuelled by the reduction of allied
activities (e.g. upstream and downstream trade and craftwork
and public services). Thus, with 100 to 200 ha of field crops
per worker. and 200 to 1 000 ha under extensive livestock
production, without even considering the regions that have
abandoned farming altogether, population density has fallen
to below five and sometimes even one inhabitant per km2171.
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This makes it very difficult to maintain services, such as post
offices, schools, shops and health care, and to preserve local
social life.
On the other hand, in some regions, specialization has led to
agricultural and rural population densities equal to or even
greater than in the past. With fewer than 5 ha per worker in
quality viticulture, and less than 1 ha per worker in greenhouse
market gardening or flower cultivation, population densities may
amount to tens or hundreds of inhabitants per km211.
EC01101111C

changes. The productivity gains from the agricultural

revolution have been so vast that they have freed most of the
workforce previously engaged in agriculture. During the first
three postwar decades, this helped provide the large number of
workers needed for industry and services in full development.
Since the mid-1970s, however, economic growth has slowed
and the continuation of agricultural migration has only fuelled
unemployment. On the positive side, productivity gains in
apiculture and other sectors have led to a shorter working week,
a lowering of the retirement age and longer schooling. Finally, in
the developed countries an active agricultural population,
reduced to less than 5 percent of the total active population,
has been able to feed the whole population - and better than
before.
Cultural changes. As the new means of production are largely

designed and manufactured in research and development
centres and in concentrated industrial and service enterprises
located far from the farm holdings and their immediate vicinity,
the training of farmers and agricultural workers no longer takes
place through apprenticeship on the farm, but increasingly in
public and private institutes and using technical and economic
information services. The former rural cultural heritage,
produced and handed down locally, has given way to a relatively
uniform cultm-e, disseminated by education and the media.12
These immense ecological, demographic, economic and
cultural changes indicate the extent to which the agricultural
revolution has triumphed in the developed countries. Yet.
looking a little further afield, this has clearly not been the case
in the developing countries. Although motorized mechanization.
high-vielding varieties and breeds, fertilizers, concentrated feeds,
phytosanitary products and specialization have also reached
these countries, more often timan not they have been spread in
an incomplete form and to a limited extent.

187

World food and agriculture: lessons from the past 50 years
ItAfaitaldSzA

LIMITS TO THE AGRICULTURAL REVOLUTION
In the developing countries

The apieultural revolution
has reached few areas of the
developingeountiles.

8

The current agricultural revolution with all its attributes, in
particular its heavy, complex and very expensive motorized
mechanization, has not extended far beyond the developed
countries, with the exception of small portions of Latin America,
North Africa and South Africa and Asia" where it has only been
adopted by large national or foreign farms that have the
necessary capital. Alongside this, numerous small farmers
continue to farm manually or using animal traction. Heavy
motorized mechanization is also virtually non-existent in most
parts of sub-Saharan Africa, in the Andes and in the centre of
the Asian continent
As a result of the green revolution, other regions and more
farms have benefited from some of the components of the
agricultural revolution: high-yielding varieties of maize, rice,
wheat, cassava, broad bean, sweet sorghum, and pigeon pea"
selected in the course of the last decades in international
research centres (e.g. the International Rice Research Institute
and CIMMYT), fertilizer and phytosanitary products. There have
been significant increases in yield in several countries,
particularly with large-scale irrigated agriculture and proper
water control. Water control throughout the year and the
breeding of non-photoperiodic rice varieties suitable for
cultivation in all seasons have permitted more than three
harvests per year on the same plot of land.
Thanks to these achievements, the well-located and better-off
farmers have been able to obtain animal traction - sometimes
even power tillers or small tractors - and to some extent
approach the productivity levels of developed countries. Also
helped by low local wages, the production and productivity
levels attained have enabled certain countries to reduce
underintnition significantly (e.g. India and China) or even to
become rice exporters (e.g. Thailand. Viet ITam and Indonesia).
Yet, despite these gains, extreme poverty and chronic
undernutrition have by no means disappeared in these
countries.
Even in green revolution regions, numerous small, poorly
equipped and very low-income farms were unable to gain access
to the new means of production. Unable to invest and prog,ress,
they saw their incomes fall as a result of the drop in real
agricultural piices. Many of them sank to levels of extreme
poverty and were eliminated. Above all, vast hilly and barely
accessible regions of rainfed or scarcely irrigated agriculture were
essentially bypassed by the green revolution. The variefies
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Integration into global
markets can be a two-edged
sword for falmem in
developingcounales.

cultivated in these regions (millet, sorghum, taro, sweet potato,
yam, plantain, cassava) benefited marginally, if at all, from
selection. The same was true for varieties of major cereals
(wheat, maize, rice) that were adapted to difficult local
conditions (altitude, drought, salinization, aridity, waterlogging).
For example, the average output of millet throughout the world
today is barely 800 kg/ha, and that of sorghum is less than
1 500 kg/ha. These so-called "orphan" varieties, having been
bypassed by the selection process, make the use of fertilizer and
phytosanitary inputs unprofitable, which only adds to the
problems of the regions where they are grown.
Admittedly, the less accessible regions that were only
marginally affected by the green revolution remained sheltered
for a long time from the cheap imports of cereals and other
staple foods from the more advantaged regions and countries.
In this way, regions that had not been reached by modernization
were able to maintain their production systerns (diversity,
breeds, implemertts, crop and livestock combinations and
practices), their population and their culture longer than others.
However, as soon as these regions were penetrated by the
advance of motorized transport and commerce, they also found
themselves caught up in interregional trade and were thus
exposed to low-cost imports of cereals and other food
commodities.
Based on the price paid to well-equipped cereal growers in
developed countries (i.e. less than $15 per 100 kg of grain), a
manual cereal grower producing 1 000 kg of grain net eams
less than $150 per year. However, at least 700 kg of production
have to be set aside for household consumption, so cash
income does not even amoimt to $50 per year, and this is
assuming that farmers do not have to pay land rent, interest on
loans or taxes. At this income level, it would take a lifetime for
manual cereal growers to purchase a pair of work oxen and
basic animal traction equipment, assuming all their cash
income could be spent on this purchase; and it would take
three centuries to buy a small tractor.
Under these conditions, farmers try to take advantage of the
widening access to external trade by diverting part of their
resources and workforce to cash crops (cotton, oil-pahn, rubber,
coffee, cacao, banana, pineapple. tea). But this means that local
food production declines and food dependence sets in; and,
being underequipped and underproductive, most of these
farmers are unable to invest and progress sufficiently to
withstand the continuing and generalized decline in real
agricultural prices. In such circumstances, hundreds of millions
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of underequipped peasant farmers in the more deprived regions
sink into a three-pronged economic, environmental and
nutritional cfisis.
Because of falling agricultural prices, the already low cash
income of these faimers becomes insufficient to maintain and
entirely renew their equipment and inputs and thus further
erodes their production capacity. At this stage, an able-bodied
member of the family can still be sent out to find temporaty or
permanent work elsewhere, although this weakens farm
production capacity still further. The temporary survival of the
farm only becomes possible by means of decapitalization (sale
of livestock, non-renewal of equipment), underconsumption,
undernutrition and the migration of part of the workforce.
Increasingly poorly equipped and badly fed, these farmers are
obliged to concentrate their efforts on short-term returns and to
neglect the maintenance of the cultivated ecosystem. This
neglect takes the form of poor maintenance of inigation
systems, slash-and-burn of ever younger fallow, insufficient
weeding, sale of livestock and reduced transfer of fertility to the
soil. The economic non-renewal of the productive system leads
to the non-renewal of fertility of the cultivated ecosystem.
The reduction in equipment, the diminished workforce and
the degradation of fertility of the cultivated ecosystem also lead
farmers to simplify their cropping systems: "pooe crops, which
are less demanding on the level of mineral fertility of the soil
and require less labour, replace more demanding crops. This,
coupled with the near disappearance of animal products, leads
to serious protein, mineral and vitamin deficiencies. Thus,
malnutrition resulting from the degradation of the cultivated
ecosystem is compounded by undernutrition through poor
crop quality.
These are the basic economic and environmental mechanisms
that explain why the destitute peasant farmer population of
poor agricultttral regions constitutes the bulk (three quarters)15
of the more than 800 million people suffering from
undernunition in the world today. Since a significant proportion
of these peasant farmers and other rural inh[abitants migrate
each year to overpopulated urban areas, and since the number
of chronically undernotuished peasant farmers remains
constant year after year, this means that the poor farmer
population is constantly being renewed.
Reduced to the limits of survival, this impoverished peasant
farmer population is thus at the mercy of the slightest adversity.
whether climatic (flooding or drought). biological (plant. animal
or human disease). economic (falling agricultural prices) or,
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more and more often, political (war) as extreme poverty and
hunger are two further elements in the complex causes of local
or regional conflicts.16
This process of impoverishment and exclusion has not yet
affected the whole of the peasant farmer sector engaged in
manual cultivation. It has affected the most deprived, who are
especially numerous in resource-poor regions or where their
condition is further aggravated by circtunstances such as natural
constraints (insufficient or excessive rainfall, cold, salinization),
infrastructtural obstacles (lack of irrigation), structural constraints
(microholdings, precarious land tenure) and policies
unfavourable to agriculture (overvalued currency, subsidies for
food imports, taxation on agricultural exports, fluctuating prices,
limited or inefficient public investment in agriculture).
The agricultural transformations of the past half-century are
not limited to the two extremes of the contemporary agricultural
revolution and green revolution, on the one hand, and
impoverishment, exclusion and hunger, on the other. A closer
analysis reveals that agriculture throughout the world is subject
to change that does not originate from these agricultural
revolutions but that contributes, in its own way and to its own
extent, to the process of modernization.
In fact, agriculture does not stand still. Even the smallest-scale
farmers in the Afiican savannahs, the Andes and the high valleys
of Asia routinely adopt new plants and new animals originating
from other continents and, if they can afford them, new metal
tools, either manual or animal-drawn. Above all, in order to
adapt to ever changing economic, environmental and
demographic conditions, they are continually combining and
recombining crops and varieties, animal production systems
and breeds and old and new tools to create new production
systems, and the less favourable the conditions the greater the
ingenuity.
For example, on the highly leached soils of the poor
savannahs of the central plateaus of the Congo, dining the last
few decades the Bateké farmers have perfected systems that
combine orchard gardens, annual crops (potato. bean, tobacco)
on burn-beaten mounds, biennial cassava cropping on ridges
and coffee plantations under the shade of restored woodlots on
abandoned village orchard gardens.17 Another example is the
orchard garden with small livestock raising in the hills of
Burundi or Haiti, practised under rainfed cultivation on
sometimes very sloping terrain, and supporting populations of
several hundreds of inhabitants per km2. While the labottr
productivity of these systems cannot exceed the limits of their
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manual equipment, they are nonetheless modem and very
sophisticated.
Most remarkable are the mixed systerns with very intensively
used biomass combining crops, arboriculture, breeding and
sometimes even aquaculture, which are vigorously developed in
the most populated regions of the world. For example, in certain
plains, valleys and deltas of Southeast Asia (central-south Java,
the Mae Klong delta in Thailand, the Mekong delta in Viet
Nam), the cropping systems alternate raised beds (with the
multicropping of cereals, tubers, roots and vegetables under
plantations of banana, papaya, coconut palm and sugar palm)
and aquaculture or rice basins with two or three harvests per
year, supporting high densities of large and small livestock and
providing jobs, subsistence and cash income to populations of
1 000 to 2 000 inhabitants per km2. In the Nile valley, in
Egypt, systems of two or three irrigated crops per year of fodder,
cereals and vegetables under or alongside plantations of banana,
citrus, palm and other fruit-nees support equally high animal
and human densities.'s These systems, often using little or no
motorized mechanization and limited quantities of inputs, have
a relatively modest productivity rate, but their production of
usable biomass (including all forms of production) by unit of
surface area largely exceeds the average production of large-scale
specialized cropping in the developed countries. With the
world's growing population, there is no doubt that these systems
will become increasingly important in many regions.

In the developed countries
Even in the developed countries, the agricultural revolution has
its limits and drawbacks. In temperate regions with only one
cropping season, it is difficult to exceed annual yields of
12 000 kg of grain per hectare or milk yields of 12 000 litres
per cow. Degradation of the environment and the quality of food
worsens with overuse of fertilizers and agricultural chemicals.
excessive concentrations of animal production and the recycling
of possibly unhealthy organic waste in compound feed. At the
same time, the huge mechanized capacity. rural outrnigration
and the abandonment of farmland pose increasingly acute
problems of employment and land maintenance.
Alternative forms of agriculture are already developing in
pockets of industrialized countries in response to these excesses.
Including ecologically sound and organic agriculture. these
alternative forms are less specialized. more economical in their
use of non-renewable resources, more environmentally and
socially friendly, and more geared towards product quality. They
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are in tune with the aspirations of the public and many
farmers19 and are destined to ex-pand considerably.

World food secuziOf is

deteimined bypoor
humers' production
methods and poor
consumers' purchasing
powei

ASSESSMENT AND FUTURE PROSPECTS
The first question is whether the conquest of new cropland. the
extension of the agricultural and green revolutions to poor
farmers and the development of sustainable forms of agriculture,
in both developed and developing countries, will raise world food
production to meet the quantitative and qualitative needs of the
much larger hunaan population of future decades.
The second question is whether these agricultural
developments will take place under economic and social
conditions that will finally give the more deprived population
groups access to sufficient food.
After 50 years of modernization, world agricultural
production today is more than sufficient to feed 6 billion
human beings adequately. Cereal production alone, at about
2 billion tonnes or 330 kg of grain per caput/year and
representing 3 600 kcal per caput/day, could to a large extent
cover the energy needs of the whole population if it were well
distributed.20 However, cereal availability varies gready from one
country to another: more than 600 kg per caput/year in the
developed countries, where most is in fact used as animal feed,
but less than 200 kg per caput/year in the poorer countries.
Moreover, within each country, access to food or the means to
produce food is very uneven among households. Consequendy,
in many countries, large segments of the population do not have
enough food. And, as noted earlier, the large majority of the
830 million chronically undernourished are in the poor
peasant farming community.
World food security, therefore, is not an essentially technical,
environmental or demographic issue in the short terrn: it is first
and foremost a matter of grossly inadequate means of
production of the world's poorest peasant farmers who cannot
meet their food needs. It is also a matter of insufficient
purchasing power of other poor rural and urban consumers,
insofar as the poverty of non-farmers is also a product of rural
poverty and migration from the land.
The demographic transition (i.e. the fall in fertility and thus
population growth), which stalled a long time ago in the
developed countries and which is spreading increasingly to the
developing countries, leads many demographers to forecast a
world population of about 10 billion in 2050. stabilizing at
around 12 billion during the second half of the twenty-first
century: twice as many people as in rhe year 2000. The experts
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estimate that present world food production will have to be
tripled21 if hunger and malnutrition are to be eliminated and if
a population that has do-ubled, and consists of higher average
build and age, is to be properly fed.
The qttestion is, therefore, whether these estimated needs of
humanity are not beyond the capacity of the earth's land and
water resources. Indeed, many regions are already fully exploited
and sometimes even dangerously overexploited and degraded by
erosion, reduced organic fertility and pollution.
On the other hand. many regions with potential have not been
exploited or are underutilized. FAO data suggest that rainfed
and irrigated cropland could be significantly expanded in several
regions without much difficulty and without harming the
environment, particularly through appropriate land use
management.22

A IleTV green revolu lion
should be extended to

resource-poorregions and
farmers and to "olphan"
species and valieties that
were previouslybypassed.

Moreover, the current agricultural revolution can still produce
higher yields in many regions, although its excesses need to be
corrected. It can be extended to new land in developing
countries and can even reclaim abandoned land in the
developed countries (hilly, stony terrain) provided that its
biological and mechanical resources are diversified and adapted.
Similarly, the green revolution in its classic form can still make
significant progress in yields and surface area in the regions
where it is already developed.
Above all, a second green revolution could be extended to all
hitherto neglected regions, including the most disadvantaged.
However, this must be on condition that an in-depth study is
canied out of the agriculttural systems, experience, assets,
constraints and farmers' needs of these resource-poor regions to
serve as the basis for related projects and policies. Furthermore,
selection must be resolutely applied to "orphan" species and to
varieties and breeds appropriate to these regions. This largescale renewal and revival of the green revolution to encompass
more regions, populations, plants and animals is referred to by
some as the "doubly green" or "evergreen" revolution.
Considering these different forms of agricultural progress

and the experience of recent decades, many economists very influential during the last 20 years and pushing
optimistic liberalism to its extreme - believe that the
productivity gains and falling real agricultural prices that
result from trade liberalization and greater international
competition will allow ami abundant supply of low-cost food
to be available to the majority of the world's population. They
further believe that the redistribution of income and
assistance targeting of the poorest will, in the short and
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medium term, lead to a reduction in the number of people
suffering extreme poverty and hunger.
Under this long-term perspective, with the tutrestricted
circulation of capital, the development of industty and the service
sector should be sufficient to eliminate unemployment and mass
poverty worldwide, while bringing about a degree of convergence
of hurnan development in the different parts of the world.
However, liberalization thus envisaged concems solely the
movement of goods. services and capital, and certainly not the
free movement of the mass of low-skilled labour excluded from
the peasant farmer sector in the developing countries; nor does
it imply the unrestricted access of the huge number of peasant
farmers, who are excluded from agriculture in the South. to the
land, infrastructures, credit and employment of the North.
While optimistic liberalism prevails today. such a perspective
is nevertheless considered by tnany economists to be an
unobtainable mirage. Quite apart from the imperfections of the
real markets - for example, increased economies of scale,
monopolies, monopsonies, asymmetry of information.
transaction costs - we cannot fail to ignore the fact that, in just
a few decades, the international food markets have been able to
absorb vast historical national and regional economic entities,
with significant disparities in development and productivity.
Under these conditions, agricultural prices set at the lowest
international level have helped make agricultural commodities
more accessible to consumers. At the same time, however, they
have led to interruptions in development as well as to the
impoverishment, and ultimately economic exclusion, of large
segments of the most disadvantaged peasant farmer populations
of the world.
In addition, over the last 20 years of free movement of goods,
services and capital but not of people, the massive otttmigration
from agriculture has greatly exceeded the capital accumulation
and employment-generating capacity of the wodd economy,
notably in the South; and disparities among and within
countries have widened, as has the scale of mass poverty.23
The experience of the last decades has also shown that, for all
their metits and undeniable successes, international assistance,
development projects and income redistribution policies have
failed to eradicate poverty and hunger. In particular. assistance
targeting of "vulnerable social groups" - the type of assistance
that goes hand in hand with structural adjustment and
stabilization policies - has fallen far short of the mark.
at the beginning of the twenty-first century, we continue
down the path of liberalization of trade in food, other goods
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and services and capital, without the free movement of people
and without providing the material and regulatory means for
everyone to enjoy basic economic rights, extreme poverty and
chronic undernutrition can be expected to persist in rural areas.
The migration of agricultural workers, unemployment and low
wages can also be expected to persist in the poorer countries
that have no or few resources other than agriculture. This will
contribute towards keeping the prices of exported goods and
services and private and public incomes at very low levels in
these countries, thus denying them the resources needed to
provide the minimum public services required for development
and good governance.
Finally, as the population of these countries accounts for
more than half of humanity,24 the signal weakness of their
effective demand and their limited involvement in international
trade will continue to hamper trade growth and will seriously
compromise development of the global economy.
Definite action is required if enough food is to be produced
and made accessible to the world's projected population of
10 billion to 12 billion people, and if their expectations of both
envirorunental and product quality are to be fulfilled. First,
approaches to development and food security need to prioritize
the problems of the farming poor. Rescuing the most destitute
half of the world's peasant farmer population from exclusion
and poverty is in itself a fundamental social and humanitarian
goal, but it is equally important to enable these farmers to play a
tangible role in tripling world food production - the neccesary
goal to be achieved in the next few decades.
Action targeting the most destitute farmers must aim at
developing their food production capacity both to help them
improve their nutritional status and to create employment and
income for the poorer groups. The importance of these
objectives and the policy measures required to achieve them are
discussed in the next section of this review.
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FOOD SECURITY AND NUTRITION IN THE
LAST 50 YEARS
The years 1945 to 1952 saw Europe struggling to restore
pre-war food production, consumption and security. Even in the
mid-1960s, former levels still had not been reattained in Asia
- rightly seen as the highest-risk area, where chronic
undernourishment left people extremely vulnerable. Between
23 million and 30 million lives were lost in the Chinese famine
of 1960-1962. In 1965 and 1966, famine was barely avoided
in South Asia. More than 75 percent of Asians (and probably
90 percent of undernourishment victims) depended on food
production for their income.
Then, in much of the world came rapid growth, green
revolutions, land reform and poverty reduction. The proportion
of chronically undeifed persons fell in developing countries

from 36 percent in 1970 to 20 percent in 1990. The
proportion of underweight children under five years of age fell

globally from 42 percent in 1975 to about 32 percent in the
late 1990s. The reduction in undemutrition was rapid in East
Asia, substantial in South Asia and Latin America but vely slight
in Africa, and it recently reversed in the republics of the former
USSR In these last two regions, related death rates are rising.
Moreover, globally, progress in combating poverty and

undernutrifion was slower between 1987 and 2000 than
between 1970 and 1985, corresponding to slowdowns in the
yield growth of food staples, in land redisuibution and, hence,
in rural employment. Despite past progress, during the 1990s
one in five people in developing countries ate less than the
caloric minima for metabolic, work and other functions.
Worldwide, there are still more than 150 million children
under five who are underweight; more than 200 million - more
than one in four - are sainted. These conditions appear to be
itnplicated in about half of the 12 million deaths annually of
children under five and, for some of the more damaged
survivors. in physical and even mental retardation.
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At the 1943 Hot Spzings
Conference, which set the
bluepiint for FA O, counaies
accepted responsibilh y for

ensming food and nutiltion
secuilLy.

Notwithstanding the slowdown in the progress against poverty
and undernutrition, governments were increasingly given credit
for such a large fall in food insecurity. At the national level, overt
colonialism retreated massively twice, between 1947 and 1965
and in the early 1990s, leaving the state formally accountable to
its own nationals. In both periods, many countries (not only
former colonies) moved towards democracy. Moreover, national
populations were becoming more organized in effective "civil
societies" with more literacy, information, communication and
power to put pressure on their governments for adequate food
access. At the international level, food security was advanced by
parallel changes in institutions and public awareness.
Institutionally, the process began when the 1943 Hot Springs
Conference (in part responding to President Roosevelt's 1941
designation of "freedom from want" as a human right) wrote the
blueprint for FAO. For the rest of the century, international
agencies obtained money and support, from taxpayers of almost
all nations, to underpin major components of food and
nutrition security.
IFAD, with a mandate to emphasize nutrition and food
production for the poorest, was the harbinger of a growing focus
on poverty as the main cause of food insecurity. In 1973, the
World Bank began to express its increasing concern about the
impact of poverty; but in the 1980s the focus shifted to country
lending strategies. 'These initially emphasized stabilization but,
increasingly in the 1990s, poverty impact also. The current
World Bank President, James Wolfensohn, asks that the Bank
be judged by its impact on poverty. Despite small (but
significant) lending for nutrition as such, the Bank's approach
implies that poverty reduction, together with increased
agricultural output, is the main route to food and nunition
security. Yet the share of Bank lending (and of total aid) going to
agriculture has fallen since the early 1980s, as have yield growth
in food staples and the speed of poverty reduction and
improvement in household food security.
A series of international conferences, most notably the World
Food Conference of 1974, clarified the issues but led to
sarcasm about "resolutions without resolution". Yet, in 1996,
the Copenhagen World Surrunit for Social Development (the
Social Summit) and the Rome World Food Summit culminated
in targets to halve world poverty and undernunition by 2015,
and the Organisation for Economic Co-operation and
Development (OECD) has supported moves to make this target
country-specific, monitored and backed by aid.
The targets for reducing poverty and food insecurity can be
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met. In East Asia the number of food-insecure fell faster
between 1970 and 1985, owing in part to fertility transitions
and bringing sharp falls in child-adult ratios as well as a rising
ratio of workers to dependants (see the section Demographic
transitions and food security, p. 203). Even larger shifts are now
under way in Africa and South Asia. Can these heartlands of
poverty and food insecurity expel them through this
demographic "window of opportunity"?

Increased food production
neeessaly but not sufficient to
Improve food seeuziy,
C id ddements must also givw.

Past and current trends and issues: implications for
the early 2000s
Postwar experience suggests that, for rapid falls in
undemuirition to continue in the low-income African and Asian
countries where it remains worst, yield growth in main food
staples will need to recover to the 3 percent level achieved in the
1970s - in the 1990s, as in 1950-65, it was barely 1 percent
per year in developing countries. Growth in yields will also need
to spread to some of the neglected staple crops and poorly
watered lands, especially in Africa, that were bypassed by the
green revolution. However, in real terms, funding for public
agricultural research has been stagnant in international centres
since the mid-1980s and has fallen in Africa and Latin
America. Threatened water scarcities and the overfarming of
marginal lands, although sometimes seen as reasons for not
aiming at higher yields of food staples, are pardy due to
inadequate ftmds for research.
In the 1940s and 1950s, the founders of FAO saw such
needs clearly. So, in the 1960s, did the creators of the green
revolution. Such production-oriented approaches are not
sufficient to improve food security and health environments, but
they are necessairy.

Since 1945, the following global trends affecting food
security and nutrition have emerged:
increasing accountability on the part of nation states and the
international community, not just for famine deaths, but for
food and nutrition security;
from about 1980. a shift from state action to reliance on
markets;
a shift from concern about national food security, tneasured
by staples self-sufficiency, to potential household food
sectaity, measured by dietary energy supply (DES). and then
to actual household food security, measured by the absence
of protein-energy malnutrition (PEM);
a shift towards consideration of food entitlements, rather
than food availability, as the main guarantor of food security-,
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major, although patchy, improvements in household food
security and measures against undernourishment.
Consequently, attention is increasingly focused on the foodhealth-nutrient-activity balance and safety, involving
micronutrients as well as calories; health (including
bioabsorption and biodiversion), work and child care as well as
food intake; and ovemutrition as well as undemutrition.
Linked to the above, staples production for local employment
and consumption has been downgraded since the early 1980s.
This is also due to expanding European and Asian staples output
and yields; falling real prices of staples; environmental concerns;
failure to appreciate that many low-income people require extra
staples production to obtain employment-based entitlements to
food staples; and reliance on comparative advantages and trade
options to permit a "switch" to cutting undemutrition mainly by
non-food employment Growth in such employment
opportunities has seldom been substantial or nationwide until
late in the development stage, even in East and Southeast Asia.
Staples yield growth, which was 3 percent per year in the
developing world in the 1970s, fell to just above 1 percent in
the 1990s. The need to raise yields, and thereby staples-related
employment and entitlements, in poor areas will increase as
workforces grow by 2 to 2.5 percent per year in much of Asia
and Africa up to 2025.
The yield potential for tropical and subtropical staples surged
for maize in the 1950s, and for rice and wheat in the 1960s,
but has subsequendy slowed down. In most countries with
widespread undernutrition, contrary to general belief, rapid
progress in food staples production hnplies renewal of growth in
yield potential The shift from states and international public
action towards markets must be modified in at least one key
area, biotechnology, if research is to be reoriented to the still
pressing requirements for reduced undernutridon.
Three themes underly the trends described above:

I) The end of the dichotomy between "producdonist" and
Visnibudvist" approa ches to individual fbod security between failures of "food availability" and "food entitlements' as
causes of famine (and chronic hunger). For most of the
undernourished, extra employment income from local staples
production has been the key to enhanced food entitlements in
the period from 1950 to 2000, as discussed below. This will
remain so until 2025. given the continued rapid growth of
workforces and the need to restrain and stabilize local staples
prices. Such employment is generated as a result of higher yields
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of food staples and better access to land, credit and institutions.
The slowdown in food staples yield growth since the 1970s,
and in its employment impact, offers new challenges. The
experience of the green revolution shows how to address them
in ways that enhance food entidements and household food
security. So far, however, the promising new tools of
biotechnology have not been applied for the purpose of raising
staples yields for poor smallholders.

ii) Increased policy focus on nutrition sectu107(see the
section From energy adequacy to nutrition security, p. 231) in
response to new knowledge and new problems and in
recog,nition of the fact that nutrition encompasses aspects such
as nutritional quality and balance, food safety and physical
activities that prevent obesity.

ih) The need for people and organizations wishing to
improve food and nutrition securio7 to respond correctly to
changes in the role of the state vis-à-vis markets. This theme
includes the joint action of these groups towards, and possible
biases against, weaker or less politically active groups at special
nutritional risk (e.g. rural or remote groups, children, females,
minorities and refugees). The role of states and markets is
crucial in determining whether such groups gain income,
access to food and information to permit nutrition security.
Many opponents of "free" or globalized markets fear that, as a
result of perverse interactions between states and monopolylike corporations, such markets do not help, and may harm,
some of these vulnerable groups in their progress towards
nutrition security. Even though competition can make some
poor groups poorer still, there is much evidence to suggest that
countries that liberalize their markets are generally those that
are most likely to raise incomes, and this tends to reduce
poverty faster.

FOOD SECURITY AS ENERGY ADEQUACY
For most of the world's poor, "food security" is knowing that
future meals will provide enough dietary energy to meet their
requirements. Box 18 reviews the concepts of food adequacy
and security that are used in the text.

THE F A MING CONDITIONS: PEOPLE, FOOD
AND ENTITLEMENTS
Demographic transitions and food security
The past 50 years have seen an astonishing demographic
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Box 18

FOOD ADEQUACY, FOOD SECURITY AND PROTEIN-ENERGY
MALNUTRITION
Individual food adequacy
(IFA) is shown, in the short
term, by calorie intakes that

chances to escape from
chronic hunger.
A poor person usually

are sufficient for needs,
varying with age, health,
work and adult height; in
the medium term, by the
absence of acute proteinenergy malnutrition (PEM),'
for example low child weight
for age (YVA) or low adult
weight for height (WH)); and
in the long term by the
absence of chronic PEM in
children under five, of low
height for age (HA).
Inadequate HA (stunting),

obtains 70 to 80 percent of
his or her calories (and most
other nutritional
requirements) from one or
two of the world's seven

WA (underweight) or WH

(HFA/HFS) is necessary for

(wasting) are often equated
with shortfalls of more than
two standard deviations
below the United States

IFA/IFS, but not sufficient,
because food may be
distributed among household

ratio of food imports to total
exports, although food aid
must be allowed for; or
staples stocks (publicly
controlled or likely to be
marketed if prices rise) as
a share of normal
consumption.

main food staples. These are
by far the cheapest sources
of energy, and of most other

nutrients. For the poor,
access to these staples is the
key to achieving IFS.

Household food
adequacy/security

median (>2 SD).

members disproportionately
to their individual needs.

Individual food security

National food security

be energy deficiency relative to

(IFS) refers to "access to

(NFS) refers to a nation's

requirements and infection burdens

adequate safe and nutritious
food to maintain a healthy

capacity to ensure HFS/IFS

' The proximate cause of PEM appears to

life

...

without undue risk of

losing such access"2, i.e. IFA

as well as the confidence that
it can be maintained.
Without such confidence,
people take hypercauuous
decisions that forfeit their
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without undue departure
from other policy goals. NFS
in a given year is often
measured by dietary energy
supplies (DES) per person,
allowing for the distribution
of food and needs among
individuals and times; or the

Akhough protein deficiency causes
widespread and serious damage, most

nutritionists now reject the earlier view
that protein deficiency, let alone specific
amino acid deficiency, is an independent

problem requiring special protein-rich
foods, supplements or cereal varieties

Only exceptionally is a protein problem
not curable simply by providing "more
calories"
FAO 1996 The Sixth Work/ Food Survey,
Rome
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transformation. Population growth accelerated between 1940
and 1960 in Asia and Latin America, and ten years later in
Africa. The really massive improvement was among children
under five, which raised the ratio of children to adults. Some 10
to 20 years later, the age groups that had been saved from child
death increasingly entered the workforce, and parents, now more
confident that their children would survive, began to reduce
their fertility rates. As population growth slowed down, the ratio
of adults - savers and workers - to children began to climb
steeply.

Just as the early phase of demographic transition, with its
rapid growth in child numbers, had harmed economic growth,
income distribution and, hence, the reduction of poverty and
PEM, so the later stage - with children reaching working age,
and fertility falling - helped all these factors. The effects on
food security are considerable. Directly, smaller families are less
likely to be poor and, given their poverty level, less likely to
suffer PEM. Indirectly, about one third of East Asia's growth in

real income per person from 1965 to 1992 can be accounted
for by rising adult-child ratios; across more than 50 developing
and transitional countries for which adequate poverty data are

The "demographic gift" of an

increased wolker-dependant
ratio may help sub-Saharan
Africa and South Asia to
reduce food insecuti07, as
()centred earlier in East Asia.

available, the poverty-reducing impact of lower fertility rates is
about as strong via better income distribution as via faster
economic growth.1
The heartlands of world poverty, South Asia and sub-Saharan
Africa, have entered their fertility transition and will face a very
rapid rise in their ratios of workers and savers to dependants in
the next two decades. For example, in Kenya, on the UN
"medium variant" projection, the ratio of prime-age adults - the
main workers and savers - to children under 15 years of age

will rise from only 1:24 in 2000 to 1:87 in 2020. Will this
"demographic gift" sharply cut poverty and, hence, PEM in
Africa and South Asia - as it did in East Asia? This depends on
whether extra workplaces offering rising incomes become
attractive for the growing workforce and their employers - as
was the case in East Asia - and whether extra investment
opportunities, with a high impact on growth and poverty, attract
the new savers. In East Asia this was achieved through a first
phase of growth in staples yields and employment as a
result of the green revolution between the mid-1960s and late
1980s; those countries that successfully continued the
struggle to reduce poverty and malnutrition then moved
into a second phase of rising non-farrn employment, both
urban and rural.
Sharp rises in adult-child ratios and thus in worker-dependant
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ratios and in savings, which were experienced in South Asia and
Africa, are a "window of opportunity" for these regions to slash
remaining poverty and PEM, as was done in East Asia. It has
been proved that farm intensification through methods suited to
local conditions can achieve similar results on a sustainable
basis in large parts of South Asia and Africa. But the window is
now curtained by threats to the growth in yields of, and
employment-based entidements to, main food staples and, in
some cases, by severe land inequality.

Poverty and entitlements to food

Rural povert y in Honduras
Poverty does not completely
explain undernourishment
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Hunger, not just famine, mainly afflicts people who have
insufficient "food entidements".2 As Sen emphasized, food
production still matters: the poor rely on it for most of their
food entitlements, whether based on small-scale farming or
employment.
However, one would expect postwar improvement in food
security to be associated with a substantial retreat of poverty
(used here in the limited sense of "low real private consumption
per equivalent adult"). Broadly speaking, this is correct Poverty
declined (and nourishment and DES improved) litde in subSaharan Africa, in Latin America mainly in 1965-78, and in
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Asia mainly in 1975-90.3 Recent resurgences of poverty and
undernourishment in the transitional countries are clearly
linked.4

Yet, many poor households do not suffer undernourishment,
owing to "positive deviance" in child care, low energy
requirements or other behavioural adaptations. Many non-poor

households, for opposite reasons, do suffer undernourishment
And, although the poorest show much higher responsiveness
of calorie intake to extra income than others, the short-term
responsiveness of the average household, even in quite poor
communities, is often rather slight; poverty does not completely
explain cuirent household caloric inadequacy or PEM.
Nevertheless, poverty - and its main proximate cause,
inadequacy of income from paid or self-employment and, hence,
inadequacy of food entidements - substantially "explains" longterm group tuadernourishment risk. Among and within countries,
differences in the decline in poverty help to predict the
improvements in both caloric underfeeding and anthropometric
undernutrition. For several reasons, the relationship between
poverty reduction and increased DES is imperfect:

Anthropometric undernourishment measurements stunting in children of normal weight for height, PEM at
ages 12 to 24 months and micronutrient deficiency - may
be a signal for some very poor victims of undernourishment
that they should have other, perhaps higher, priorities for
using extra income than simply acquiring more "empty"
calories.
A hard-worked poor person whose income rises because of a
windfall or promotion to less heavy labour may well use and
consume fewer calories. This person is more likely to use
income increases to buy extra dietary energy when extra
work is required, or in peak seasons.
Estimates of calorie-income elasticity are usually based on
the average sample member of the community. The poorest
show much higher responsiveness.

Different extents and speeds of response of household food
security and DES to poverty reduction are also caused by
variations in: health risk and care; work requirements; child
care; intrahousehold gender discrimination; relative prices of
foods and other needs; seasonality; and genetic factors
affecting metabolism, weight, height and, therefore, food
requirements.
However, these and other qualifications do not negate the
strong causation between poverty and DES shortfall, food
insecurity and PEM.
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Self-sufficiency in staples is

not an indication of national
food seculioi.

ENERGY ADEQUACY AND INADEQUACY: LEVELS
AND TRENDS
Self-sufficiency in food staples and national food security
National food security(see Box 19) may be sought by increasing
national staples self-sufficiency (NSSS), capacity to pay for
staples imports, or stocks. A country's NSSS trends do not reveal
trends in food security, although they help our understanding of
its causes:
For five of the eight staples of key interest to the foodinsecure, trade affects a small and fluctuating proportion of
total output; for at-risk countries where these are the main
staples, trade dependence (the main indicator of NSSS
trends) tells us litde about food security.
A country's degree of NSSS depends on global markets for
wheat, rice and maize (which overwhelmingly dominate the
staples trade), not just on the country's food security and
policy towards it. Between 1948-50 and 1995-97. Western
Europe's farm subsidies helped to cut its share in the world
import volurne of wheat, rice and maize from 62.6 to 16.1
percent; its export share rose from 5 to 17.9 percent With

Box 19

NATIONAL STAPLES
SELF-SUFFICIENCY:

IS IT GOOD FOR FOOD
SECURITY?
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National staples selfsufficiency (NSSS) may or
may not advance food
security. India has attained
NSSS, yet mass malnutrition
remains. Indeed, NSSS in
India is due not only to the
green revolution's success in
raising yields and output of
rice and wheat, but also to
persistent (albeit declining)
poverty: staples output is
"sufficient" for NSSS partly
because the poor cannot
afford adequate staples, i.e.
they lack household food
security (HFS).
As they develop, many
countries shift production

away from food staples,
instead exploiting comparative
advantages by increasing cash

crop and/or industrial
production, which is exported
to buy more food. If these
exports as in Malaysia
raise employment incomes
for the poor, the loss of NSSS
can improve HFS. In Latin
America and the Caribbean,
staples imports rose from 0.9
percent of world food staples
trade in 1962-70,
to 5.7 percent in 1989-97,
alongside big advances in

nutrition. However, the rise
during the same period in
sub-Saharan Africa, from 2.7
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such huge net supply rises, countries outside Western
Europe are almost bound to move away from staples
self-sufficiency.
VVhile policies aimed at NSSS, such as irrigation expansion

and support for agricultural research in South Asia, have
often been well conceived, in other cases the quest for NSSS
readily turns into a policy of extracting rural produce
cheaply to feed the cities, thereby creating perverse
incentives that discourage farmers from growing more food,
especially in Africa.5

Above all, a greater degree of NSSS may mean better or
worse HFS and PEM levels (Box 19).
A second indicator of NFS is the ratio of food imports to total
exports. Given sufficient political will and functioning market
and transport systems, countries with low ratios can respond
adequately to poor harvests or sharp rises in food import prices.
In 1988-90, 11 countries in Africa (including Ethiopia, Egypt
and Mozambique) had food imports-total exports ratios of
above 55 percent - levels that were seen elsewhere in the
developing world only in Haiti, Samoa and Yemen. Such

to 4.7 percent, is less benign,
since few countries achieved
much expansion in nonstaples employment or
exports or, respectively,
private or national capacity
to buy staples imports.
Successful development
usually involves two stages as
regards NSSS. Stage one

shows falling net staples
imports as domestic staples
production expands and is
absorbed by people whose

and then shifts food
consumption, as consumers
become better fed and less
poor, towards animal

products - which require
two to six times more grain
per I 000 human calories
than direct cereals or bread
consumption. The Far East's
staples deficit as a share of
world staples trade fell in
stage one from 8.4 percent in
1962-70, to 4.7 percent in
1983-88. It then rose in stage

nutrition is thereby
improved. Stage two shows

two to 10.3 percent in 1995-

rising net staples imports as
later development shifts

PEM.

workers out of agriculture

NSSS help HFS cost-

effectively, given its
comparative advantage in:
appropriate agroecologies;
early development,

where poverty reduction
depends mainly on
affordable rural
workplaces; and

countries or remote
areas facing high risks or
food transport costs?

97. Both stages saw big falls in

Can a greater degree of
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Table 10

STAPLES IMBALANCES

1961-63

1965-67

1975-77

1985-87

1995-97

(Million $)

Brazil
I. Net staples imports
2. Non-staples exports
3.

1

as a percentage of 2

168.5

138.7

310 0

1 323.8

1 613.8

101015

770.2
21 752.4

33079.7

12.7

8.6

31

3.5

58

330.3
1 467.5
22.9

245.9
2 036.1

260.4
6 721.7

360.9
32 556.4

1 601.4
160 073.2

12.1

3.8

1.1

1.0

1 933 1

China
I. Net staples imports
2. Non-staples exports
3. 1 as a percentage of 2

India
I. Net staples imports
2. Non-staples exports
3.

I

as a percentage of 2

797.7

1 019.3

-175.3

-11629

659.1
48.1

5301,1
192

9862.0

32 041 0

-1.8

-36

720.5

68.3
681.6

555.0
8 828.9

258.6
18 380.9

49 525.0

17.1

10.0

6.3

1.4

3.2

-1.0

-13

112.4

234.7
-0.6

-4.9
810.5
-0.6

+171

169 6

1 041.9

2074.3

I6

5.4

74.6
1 036.7
7.2

329.4
3 382.2
9.7

434.0
20 332.7

1 397.2
57 340 6

296.5
10102.1

367.0
1 466 5

250

1

Indonesia
I. Net staples imports
2. Non-staples exports
3.

1

as a percentage of 2

123.3

1 609.7

Kenya
I
Net staples imports
2. Non-staples exports

3.

I

as a percentage of 2

-0.6

Mexico
I. Net staples imports
2. Non-staples exports
3.

1

as a percentage of 2

19.6

840.9
2.3

2.1

2.4

378.5

9045.4

422 0
16 246 5

Nigeria
I. Net staples Ímports
2. Non-staples exports
3.

i

as a percentage of 2

Sudan
I. Net staples imports
2. Non-staples exports
3. I as a percentage of 2

186

21.0

496 3
3.7

741.1

28

2.9

42

2.6

10.4
199.6

9.6
200.4
4.8

10.7

1 308.3
383.5

I 092.0

538.6
2.1

34.1

19.7

5.2

554.1

Former USSR'
Net staples imports
2 Non-staples exports
1

3

1 as a percentage of 2

*1995 only.
Source:FAO.

21

¿93
8 444.8

2 380

3612.0

1 906.7*

6 263 7

37 943 5

96 580 4

64 7665*

-60

0.8

56

38

3.0*

-3783
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countries tend to rely heavily on food aid. Table 10 tracks an
even more relevant ratio, that of imports minus exports of food
staples to non-staples exports, for some large countries.
This indicator gives a rather better guide to NFS than selfsufficiency. It does suggest the precarious food security situation
in China in the early 1960s, in India when landless labourers'
employment income was slashed by the successive disastrous

monsoons of 1965 and 1966, and in the Sudan during
episodes of civil war. However, the ratio must be used with care.
Net staples imports can fall, not only because domestic supply
is rising, but because people are becoming poorer and less able
to afford sufficient staples. A rise in non-staples exports, as with
petroleum in Nigeria, the former USSR and Indonesia, may do
surprisingly little to improve staples availability via imports. If
such export income accru.es largely to owners of capital and/or
governments who receive royalties but have other priorities than
food security, little employment income is created for the poor
and the income will not be used to buy food staples.
The ratio of stocks in public hands to normal consumption is
also an indication of a country's NFS. In years of dearth, states
can undertake large releases of staples. This helps the poor by
suppressing the rise in prices. It also encourages the timely
release of traders' hoards when prices start to rise; public
capacity to act in this way in Bangladesh in 1984, but not in
1974, probably made the difference between famine and nonfamine.6

Underfeeding: potential and actual DES
For the First and Second World Food Surveys,7 FAO had
measured potendal underfeeding by setting national and
regional mean daily "dietary energy supplies" (DES) per person
against average requirements. Since the Third and, especially,
the Fourth World Food Surveys, estimates of distribution of
supplies were also taken into account. Supply estimates often
depend on questionable output data, and requirements are
controversial. However, sharp trends and major turning points
in DES are usually significant, relating strongly to PEM
outcomes and, hence. to HFS. Table 11, p. 212, provides
summary DES data for a longer period.
Before 1939, In areas containing over half the world's
population. food supplies at the retail level [provided' less than
2 250 calories per caput daily.... Average total calorie supplies
were around 2 000 or less in many large countries...".8 Europe
recovered rapidly from wartime shortages but the proportion of
the world's people in countries with DES below 2 200 kcal per
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Table 11

PER CAPUT DES IN SELECTED AREAS AND COUNTRIES, 1934-1997

1961-63

1988-90

1995-97

2 220

2 320

2 060
2 150
2 040
2 030
2 020
2 250
2 260

2 080
2 050

2 415
2 190
2 080

1976-78

(kcal/day)

Africa
Sub-Saharan

Central'
East
VVest
Ghana
Uganda
Kenya
Mozambique

2 060

2 080

1 980

2 100
2 2304

2 090
2 020
2 240
2 130

Asia
I 970

1 960

2 200
2 090
2 170
1 950
1 830

2 010
2 400
2 620
1 980

2 160

1 950
1 970

2 190

I 780
2 750

1 950

Nigeria

South

2 100
2 040
2 150

1 920

2 170

2 520

2 660

I 770

2 020

2 040
2 040

2 270
2 050

1 620

1 920

2 040

2 120
2 040

2 640
2 290

2 350
2 080
2 050
2 840
2 470

Latin America/Caribbean

2 340

2 600

2 710

2 770

Central America
South America

I 920

2 390
2 350
2 250
2 530
2 170

2 720
2 570
2 550
2 880
2 120

2 910
2 650
2 760
3 080
2 120

2 924
2 790
2 930
3 110
2 360

3 150
3 420

3 410
2 950

3 380

2 780

3 470

Developing countries

1 960

2 200

2 490

2 627

Developed countries

2 970

3 190

3 300

3 220

I 8505
2 230

1 560

2 090
2 020

2 030

1 710

1 9706

1 700

Bangladesh

Cambodia
China
India

Brazil

2 150

Mexico

1 800
1 860

Peru

2 340
2 050

Transitional countries
Eastern Europe

3 160

1931-37 for China; 1935-39 for Brazil.
1949-50 for India and China.
'Central and Tropical for 1934-38 and 1946-49.
'

4 Includes Uganda.

French Indochina.
'Includes Pakistan.

Note: For this table, three-year averages were estimated from 1961-63 to 1995-97. Periods were chosen after 1961-63 to correspond to
apparent "periods of change' in DES trends for several regions. FAO data are based on food balance sheets, i.e. they depend on the reliability
of food production data which, for smallholder root crops and cereals in sub-Saharan Africa, are known to be weak. Small changes in short
periods should be ignored. All data are rounded.
Sou rces: FAOSTAT; FAO. 1946. The First World Food Su rvey. Washington, DC; FAO. 1953. The Second Work/ Food Survey. Rome.
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day rose from about 40 percent just before the Second World
War to about 60 percent in the late 1940s. "Over most of the
Far East, where nearly one half of the world's population is
concentrated, the declines fin DES1were about 10 percent"
Average DES soon after the Second World War was 24 percent
below requirements in India, 21 percent in French North Africa
and 18 percent in Mexico.9Work effort, and to some extent
basal metabolic rate and body size, "adapted" to such low
intakes or requirements, fell but such adaptation was often
harmful, resulting in widespread mortality, illness and mental
and physical underperformance.
Table 11 suggests that DES in China, India and Kenya had,
even by 1976-78, no more than recovered to the inadequate
1934-38 level, although DES in Latin America had improved
sharply. The set of three-year averages confirms that 1976-78
was a turning point India, China and some other Asian
countries shifted from no change to rapid improvements in
DES. In Central and East Africa, DES shifted from stagnation to
steady decline. Interestingly, DES in West Africa showed no

trend between 1961-63 (2 090 kcal) and 1982-84 (1 990
kcal), but then rose steadily to 2 400 kcal in 1995-97.
DES per caput in Asia and West Africa is now about 20
percent higher than in the mid-1970s, and in Latin America
(from a much higher base) about 7 percent higher. In the same
period, in East and Central Africa, DES appears to have fallen
slightly by about 2 to 3 percent from already low levels.
However, these DES estimates show that the national potential
to reduce underfeeding has risen fast and far for the vast
majority of inhabitants of at-risk countries - dramatically so in
East Asia and Latin America. The fact that potendal
improvements in underfeeding (increases in average daily DES
based on food balance sheets) do translate into actual
improvements in the proportions of underfed people can be
shown in two ways:
A few, long series of disaggregated, fairly reliable survey data

measure year-round daily calode intake directly per
"consumer unit". In India the average intake rose from

2 061 in 1967 to 2 283 in 1989, but it rose faster among
farm labourers (the poorest group) and children under five
(those at greatest risk from a low DES).19 Income
distribution in India hardly changed over the period; clearly
the poor were spending higher proportions of income on
extra calories, thus translating a higher mean DES into
better IlFS.
Box 20 reports regional FAO results, which estimate how
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Box 20

CALORIC AND ANTHROPOMETRIC UNDERNUTRITION
BY REGION
,

'M4

WW-1440,10

Region

Years

Undernourished population

Anthropometric status of
children under five years

Population
below

Wasted2

Stunted2

Underweight3

1.54 BMR

(Millions) (%)

ALL DEVELOPING
COUNTRIES

East and Southeast Asia4

1969-71
1979-81

918
906

1990-92

841

1969-71
1979-81

476
379
269

1990-92

China

South Asia

Sub-Saharan Africa

(Millions) (%)

47.9 9.1

215.2 40.7

5.2

598 333

1969-71
1979-81

28
20

27
16

9.4

238

37.8
34.3

228

39.1

199

313

20.5

23.8
21.8

236
33
34

303
255

1969-71
1979-81

103

38

148

41

1990-92

215

43

48
27
37

27

1990-92

164.0
183.5

41

1990-92

1979-81

(Millions) (%)

35

1980
1990

Near East and North Africa 1969-71

214

(Millions) (%)

22

899
26.6 17 1

927 59.5

101 2

33 7 38.8

28.2

32.4

6.8

19.9
61

7

12
12

44 88

63.7
58.5

28.9
29.9

17.2
16
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Region

Undernourished population

Years

Anthropometric status of

Caloric '

children under five years

Population
below

Wasted2

Stunted2

Underweight3

1.54 BMR

(Millions) (%)

Laun America and Caribbean

Central America/Caribbean

South America

1969-71
1979-81

53

19

48

14

1990-92

64

15

(Millions) (%)

(Millions) (%)

2.6

12.7 22.7

(Millions) (%)

11.7

204

1980
1990

31

I 7.7

3.0

15.4

1980
1990

3.1

9.3
7.7

15

2.8

Sources

' FAO 1996 The Sixth World Food Survey, Rome. More recent estimates of numbers of undernourished can be found in FAO 1999 The Stare
of Food lnsecu ntyin theWorld 1999 Rome.
FAO 1996 The Shah World Food Survey. Rome

UN ACC/SC N 1992 Second Report on the World Nutrition Satiation Vol I, p 67 Washington, DC, 2020 prolecuons from M Rosegrant,
M Agcaioh-Sombilla and D Perez 1995 Global food projections co 2020 imphcavonsforinvestment Food, Agricuku re and Environment
Discussion Paper No 5 Washington, DC, IFPRI
Southeast Asia only for "underweight", as separate data are given for China
Definitions
BMR Basal metabolic rate

Wasted Wasting is a measure of a child's weight for height in relation to the median value of the US (NCHS) reference populatoon The cutoff
point used here is -2 SD from the median. The figures in the table indicate the prevalence of coca/wasting (moderate and severe)
Stunted, Stunting os a measure of a child's height for age in relation to the median value of a standard reference population The cutoff point
is -2 SD from the median
Underweight Underweight is a measure of a child's weight for age in relation to Lhe median value of a standard i eference population The

cutoff point is -2 SD from the median
(UNICEF 1993 Childmalnutricion countryprofiks NewYork )
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Higher food availabiliOv

translates into reductions in
ondernomishment

-"F

trends in potential undemutrition (measured in terms of
average daily DES) between 1969-71 and 1990-92
translated into changing actual undemutrition: the
numbers (proportions) of individuals with a basal
metabolic rate (BMR) below 1.54 fell from 920 million
(35 percent) to 840 million (20 percent) in 1990-92. The
improvement was most dramatic in East and Southeast
Asia (from 41 to 16 percent). It was substantial in other
developing regions, except for sub-Saharan Africa where
there was an increase from 38 to 43 percent, although
improvements in the West African mean DES suggest that
this may have been partly remedied since 1992 (Table 11,
p. 212). Proportionate energy shortfalls for the underfed
also fell, except in Africa. Thus, the regional pattern of
increases in average DES or potential underfeeding is close
to that of falls in actual underfeeding - proportion of
populations with daily calorie intakes below 1.54 BMR as estimated in the Sixth World Food Survey. These
patterns are also close to those of trends in PEM. Both are
fastest in East and Southeast Asia; moderate in the Near
East and North Africa, in Latin America in the 1970s and
in South Asia in the 1980s; and nil in sub-Saharan Africa.
There have been huge improvements for some populations:
in China DES rose by more than 60 percent from 196163 to 1994-96, and in the Republic of Korea at an even
faster rate, so that obesity is more of a threat than PEM.
However, although changes in PEM and DES are roughly
consistent, continental levels show an HFS discrepancy.
The results (see Table 11) suggest much worse
underfeeding in sub-Saharan Africa than in South Asia, yet
the proportions of stunted children - which are relatively
reliable figures - are much lower (Box 20).
The recognized weakness of national food production
estimates for most of Africa may suggest that estimates of mean
DES in Africa are much too low - and, hence, the estimates of
underfeeding, and implied lack of HFS, are much too high. But
there is no evidence of a continentwide bias in that direction.
Another explanation of the HFS discrepancy, which is borne out
by mortality, famine prevalence and other evidence, is that
smallness of body size, except at extremes, is less harmful in
South Asia than in Africa. If this is so, South Asia's much more
widespread smallness gives a less reliable guide to IFS than does
Africa's much more widespread DES shortfall. In any case,
countries and regions tend to show similar trends in stunting
and DES (Box 20).
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The huge improvement in DES, and also in PEM, is not a
cause globally for easy optimism about food security. More than
800 million people are still seriously underfed in DES terms.
Africa has not seen a secular improvement; and in the
transitional economies, real DES may be declining. Above all,
despite favourable signs in the heardands of DES shortfall and
of PEM (e.g. the spread of the fertility transition to Africa and
the acceleration of growth in South Asia) the production and
employment conditions for continuing rises in food
entidements may be fading, together with growth of
employment and yields in food staples.

Household food security against PEM
The incidence of child PEM, measured as weight for height
(wasting), height for age (stunting) or weight for age
(underweight) is still shockingly high, even though it is falling.

About 36 percent of children under five in the developing world

- 197 million - were stunted in 1995, 29 percent were
underweight and 9 percent were wasted, a condition that usually
leads to hospitalization in rich countries. PEM is associated with
Table 12

DEVELOPING COUNTRY TRENDS IN PEM: PROPORTION OF CHILDREN
UNDER FIVE WITH <2 SD BELOW US MEDIAN

UN region

Stunting

Underweight

Wasting

1980

1990

1995

2000

1980

1990

1995

2000

1995

Africa

40.5

37.8

35.2

26.2

27.3

27.9

28.5

9.6

Eastern

47.3
26.5
35 5

48 1

24 9

30.4

33 2

Northern
Western

46.5
32.7
36.2

36.5
47.7
23.3
35.2

202

17.5

15.6

14.8

7.0
7.2

34 9

30 1

33 3

34.9

35.9
14.0
36 5

15.6

Asia

52.2

43.3

38.8

34.4

43.9

36.5

32.8

29.0

10.4

South and Central
Southeast

60 8
52.4

52 2
42 6

480

43 7
32.8

58 1

509

47 3

43 6

15.4

43 5

39.9

326

289

104

Latin America/
Caribbean

25.6

19.1

15.8

6.3

2.9

19.0

22.9

14.4

II 5

n.a.

Central Ainerica
South America

26.1

21.7
25.0

10.2
172

8.3

27.1

15 1

15.2

153

15 4

4.9

25 I

17 2

24 5
13 2

12.6
163
24 0

14.2

Caribbean

93

13 2

8.2

5.7

32

1.8

47.1

39.8

36.0

32.5

37.4

32.1

29.2

26.7

9.4

37 7

DEVEL.OPING

COUNTRIES

Sources.- ACCISCN. 2000. Fourth Reportan the World Nutrition Situation. Geneva; and WHO Global Database on Child G rowth, 1990.
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Food inseeuriOv as a result of

natural disasters
A malnourished child is
dwaifed by a ruined cereal
crop in the Navrongo district
of the Gambia, where two
thirds of the crops were
destroyed by drought

the deaths of some 6 million children each year, and with
persistence into adulthood of incomplete mental development,
reduced physical work capacity and damaged immune response
for many millions more.
In terms of measurement, it is less problematic to assess
PEM trends than levels. Table 12 shows a slow but consistent
improvement in PEM indicators and, hence, in individual
food adequacy outside sub-Saharan Africa. The pattern is
confirmed by national surveys of children under five for

stunting for 1980-1995" and low weight for age for 19761995.12

If we could compare all the 50-year periods in human
history. 1950-2000 would almost certainly win first prize
for speed, scale and spread of nutritional improvement. The
falls in underfeeding came first in Europe; indeed,
underfeeding (and probably PEM) rose in much of the
developing world in 1945-60. The fall in PEM was most
dramatic in East Asia, but it was also large in Latin America
and South Asia. Only sub-Saharan Africa saw no
improvement in DES and no fall in PE1VI. In 1985-2000,
the decline in PEM slowed globally and reversed in
transitional countries.
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SECURITY AND INSECURITY: SPATIAL AND
TEMPORAL VARIATIONS
Seasons, years and famines
Apart from inadequate "normal" energy supplies, vulnerable
people are faced with the risk of sharp downturns - poor
seasons and poor years. Improved average DES reduces food
insecurity linked to poor seasons and poor years. So do the
greater integration of food markets and public action to reduce
nutritional and food price instability. Therefore, famines have

been much rarer since 1945; since 1963 they have shifted
almost wholly from Asia to Africa, and since the 1970s they
have been largely confined to cases of war, civil war or the
breakdown of a state. One reason for the retreat and relocation
of famines has been the spread of political pluralism and
openness; with rapid global communication technologies,
including television, it is almost impossible for famine (as
opposed to chronic, even fatal, undernourishment) to persist in
an open and democratic society." The risks of large famines
have also been reduced by better early warning and response
systems.

Famines causing more than 500 000 deaths in Asia have
been virtually absent - in sharp contrast to the historical record
- since the disaster in China in 1959-61. The worst
subsequent Asian experience, in Bangladesh in 1974-75, cost
fewer than 500 000 lives. Most deaths have been in subSaharan Africa, but only in Ethiopia (1984-85) did they
approach 1 million." Globally, there have been big swings in
deaths resulting from famine or drought; periods such as 198286 saw "clusters" of war or civil breakdown in several droughtaffected countries (Table 13). Seriously affecting 800 million
Table 13

DROUGHTS AND FAMINES, 1972-1996

Years

Average number
of people killed
by famine and drought

Average
number affected

Average number
made homeless

(Thousands)

1972-76

254

1977-81

o

1982-86

112

1987-91

2

1992-96

05

43 563
52 123
103 247
75 852
21 480

o
o
100
10

o

Source:International Federation of Red Cross and Red Crescent Societies. 1998. World Disasters Report. Oxford, UK, Oxford University Press.
Note: Entries of 0 and 0.5 obviously indicate very substantial underreporting.
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Seasonal undernuaition has
endming consequences for
physical and economic
health.

people and causing 6 million deaths per year among children
under five alone, since the mid-1960s chronic PEM has
damaged far more people than have famines.
The incidence of severe seasonal worsening of nutrition has
also almost certainly lessened, but there is much more evidence
of the great harm that it does. In areas with fluctuations, people
adapt to reduce stress, both behaviourally (storage, borrowing)
and biologically (tending to deposit and release fat rather than
lean).15 However, some bad seasons are worse than normal, or
follow previous bad harvests or economic downturns. And poor
people, especially if they suffer low average DES and hence body
size, face greater problems from seasonal stress and greater
difficulties in coping with it Human action makes a big
difference: around 1994, some 370 million rural Asians and
"only" 33 million Africans lived in areas that put them at
nutritional risk from the effects of severe agricultural seasonality.
However, the fact that inigation and food entitlements are more
widespread in Asia probably meant that more Africans than
Asians were harmed by seasonal nutrition stress.
Seasonality especially harms food adequacy for three groups.
Stillbirth rates increase if the hungry season occurs in the second
trimester of pregnancy, and there is a higher mortality rate if it
occurs at ages 6 to 12 months (as passive immunity is lost before
it is fully replaced by active immunity).16 Furthermore, children
born in the hungry season face a sharply raised risk of age-specific
death in adulthood. In the Gambia, the survival chances of more

than 3 000 babies, born in different seasons, have been
documented for more than 50 years, revealing "very marked ...
raised mortality among adults born dining the hungry season....
Infectious deaths land their secondary effects] were the largest
single [cause, suggesting] that early life events have caused
permanent damage to the immune system".i7

GROUP DISTRIBUTION AND FOOD SECURITY
Food and nutrition security is harmed for the rural, the remote,
females, refugees and displaced persons. as well as for ethnic
minorities and children,18 by reinforcing disadvantages in
three ways:
Disadvantages overlap in food-insecure regions:

disadvantages existing between gender and among ethnic
groups. etc., overlap with those among illiterates, those in
rural and remote areas. etc.19
Disadvantages cumulate to reduce prospects of eating the
right amount of the right foods, whether the main risk is
undemutrition or overnutrition.
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Disadvantages harm many things at once, for example food
consumption, access to production-based food entidements
(work, land and other assets) and mobility towards better
prospects for production, consturnption and, hence,
nutrition.
Each of the following is normally more prevalent with than
without each of the others: remoteness, rurality, discrimination
against females, inadequate schooling, bad sanitation, absent or
distant health care, poverty, heavy and seasonally peaked work
even in pregnancy, and low calorie consurnption per person.2°
In most developing countries, those in the "worst" quintile for
all of these characteristics are likely to have 50 to 65 percent of
the nadonal average life expectancy and years of education, and
double the age-specific death rate and periods of illness.

Rurality
Average energy consumption is usually somewhat higher in rural
areas, but not among the poorest. In rural India, the poorest
decile received only 1 212 kcal/person/day in 1972-73
(despite using 82 percent of consumption for food), as against a
still shocking 1 316 (79 percent) in urban areas. Especially for
employee households, work tends to be harder and infection
more frequent and there are more pregnancies per woman in
rural areas, so more food is needed. Confirming this, at the
same level of income per equivalent adult, an increase leads to a
larger rise in calorie consumption in rural than in urban areas.
A greater food shortfall relative to requirements means that in
rural areas stunting and wasting are typically at least 1.5 times
more common than in urban areas.21
Since about 1980, owing to a reclassification of rural areas
and to migration, the proportions of urban people suffering
from PEM (and usually absolute urban numbers affected)
increased. However, the already larger rural incidence of
undernourishment usually diverged further from the urban
incidence. The ratio of rural to urban incidence of stunting and
wasting - as of poverty and early death - tended to rise, except
in Africa, where the disparities had been greatest initially. The
60 percent of the world's population who live in Asia have seen
big falls in undernourishment, child mortality and poverty risk,
but mosdy alongside some rise in rural-urban and regional
divergence within nations.22
An aspect of the "reinforcing disadvantage" is that, even if
both rural women and rural men fall behind their urban
counterparts by the same proportion in nutrition indicators,
rural women stiffer more. Compared with urban women. their
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risk from low food consumption is worsened by less chance of
trained attendance at childbirth and by a greater lag in
education. To compound the damage in Asia and Africa, where
undernourishment is worst, there is a larger proportion of rural
women than rural men.

Region
In China, much of the rest of Asia and Latin America, remote,
marginal, poorly watered or mountainous regions are the most
liable to caloric undernutrition and to the other disadvantages
that have an impact on death rates and on the development of
those who survive: undersupply of health care, schools and
roads, as well as a high proportion of residents suffering
language or other discrimination, for example ethnic minorities.
In Brazil, poverty explains only part of the much worse nutrition
status in the north and northeast of the country than elsewhere;
much of the rest is probably due to less access to health
services.23

Assets
In some places (rural South Africa, northeastern Brazil) income
is so unequal that even rapid growth has little impact on PEM or
poverty. This is usually due in substantial part to extreme
inequality of assets, especially land and education. Infant and
child mortality, strongly linked to PEM, are often higher among
landless labourers than among small farmers. Distributive land
reforms have been linked with sharp falls in under-nutrition and
poverty.

There is ample evidence that households with an educated
adult - especially a woman - have a higher standard of living
and, even at a given level, have less PEM. Educated women
many later and have lower marital fertility. Their households are
better nourished owing to more knowledge of food and farrning
and to higher worker-dependant ratios and less sibling
competition.24 Less widely recognized is the implication that,
where education is especially unequally distributed (by region,
gender or income group). PEM is higher than elsewhere particularly among the most vulnerable (small children) owing to
high fertility in uneducated households.

Gender
What is the role of gender in reducing PEM and/or
overnutrition? In some countries, tests showed that stunting or
low weight was much more prevalent than predicted from
average DES. This is partly because of adaptation, but also partly
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because the gender distribution of DES and health care (and
hence treatment of infections, which alters the efficiency of DES
use) is especially unequal in some countries. This contributes to
the unfavoturable stunting and wasting status of India - North
India, like Bangladesh and Pakistan, shows strong food
discrimination against girls aged two to five years, with known
harmful outcomes.25 The same is probably true of Mauritania.
The nutritional ill-effects of gender discrimination may rise even
where nuuition is generally improving; in India, the incidence of
adult body mass index (BMI) below 16 (third degree chronic
energy deficiency) was 11.4 percent of men in 1975-79 but
8.8 percent in 1988-90, while for women the incidence only
fell from 12.7 percent to 11.3 percent.26
Girls aged two to four years suffer serious disadvantages
compared with boys in DES (relative to need) and/or access to
health care - and as a result worse PEM - in many parts of
Asia, but not in sub-Saharan Africa or Latin America.27
Furthermore, girls almost everywhere have fewer chances of
education than boys, so that women have less access to skilled
work. Women also suffer discrimination in pay even for the
same job or task, and more severely in access to land, legacies
and credit. Although the evidence (especially in Asia) does not
suggest a much greater poverty tisk for women, their control
over income is certainly less.
Apart from directly damaging the food security of women,
these gender disparities harm children's food security, in two
ways. First, income - including extra income - is more likely to
be spent on improving the nutritional status of children under
five if it accrues to women. Second, disciimination against small
girls in feeding or health care not only cuts female life
expectancy to the levels of males - elsewhere it is three to six
years more - but is transmitted to later generations. Difficult
pregnancies due to small womb size induce low birthweight,
imperilling infant life and development. This helps explain why,
for example, several South Asian regions stiffer more frequent
stunting and wasting than many African countries with lower
calorie intakes and similar interhousehold distiibution.28

International refugees and internally displaced persons
International refugees were estimated to total 1.8 million in
1960 and remained around 1.5 million to 2.5 million until
1976. They rose to a peak of 18 million to 19 inillion in
1991-92, then fell to about 12 million at the end of 1998. In
sub-Saharan Africa, refugees and internally displaced persons
(IDPs) fell from the 1995 peak of 16 million to 12 million in
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1997; in Asia, the number of refugees fell from 5.8 million at
end-1993 to 4.5 million at the end of 1995, plus more than
1.7 million IDPs.
However, IDPs often suffer extreme htmger or worse, especially
when displacement is: sudden; results from violence, drought or
natural disaster, is prolonged; separates victims from land or
other means of production; or concentrates on women, children
or the elderly. These victims, often without male heads of family
(who are away fighting), face multiple threats to food entitlements,
health and hence nunition, especially among children. Wellfunded refugee camps can substantially reduce PEM, as was the
case for Afghan refugees to Pakistan and Kosovar refugees to
nearby areas, or can achieve less (as in Angola and the Sudan)
owing to underfunding, exacerbated by repeated bouts of civil
violence, inducing inflows of refugees who are underfed even in
normal times, disrupting food access, or obstructing food flows.

STAPLES PRODUCTION AND ACCESS TO FOOD
Changing perceptions of availability, entitlements and
production, 1945-2000
This section shows that the conventional wisdom of postwar
years - that very poor, mainly fartning populations first escape
poverty mainly by increasing their output of food staples - was
quite wise after all, despite later swings of "development
fashions". Between 1945 and 1965, emerging nations, which
were accountable for food security but seeking to conserve
foreign exchange for industrialization, emphasized selfsufficiency in food staples. Few analysts questioned tropical
countries' comparative advantage in domestic staples
production. Tlais was therefore seen dining this period as the key
to availabilio; which was expected to ensure HFA/HFS.
However, as land shortages began to be felt, price and allocation
bias against agriculture, as well as distortions of farm markets,
made it harder to attain food production goals.
Three changes occurred after the mid-1960s:
The green revolution reached many Asian and Latin
American smallholders.

s Land transfer to the poor - much more of it than
conventional wisdom suggests - raised the rates of
employment per hectare and (more modestly) yields per
hectare, and resulted in greater emphasis on food in
production.29

From the mid-1970s, disincentives created by the anti-farm
mice bias weakened.
The resulting upsurge in smallholders' employment and
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staples production provided a local source of food, together
with employment-based income entitlements to it, thereby
slashing poverty and PEM in much of Asia and Latin America
between 1965 and 1988. Since the early 1980s, the following
factors have weakened the emphasis on expanding staples
production in areas where PEM remains:
Globally, population and effective demand have been fàr
ou43aced by staples outpu4 stimulated in Europe by
subsidies, and in many developing countries by the green
revolution. For 40 years, staples prices have fallen by some
0.4 percent per year relative to manufactures prices; despite
droughts in Africa there has been no credible "global food
scare" since 1972-74. From this it was concluded that extra
staples production may be undesirable.
The global incidence of PEM (while still hig h) has fallen
sharply Remaining PEM is seen to be due mainly to
inadequate food entitlements - usually determined by
poverty. From this it was concluded that more food
production, even in places with PEM, will do little to reduce
it; and that attention should shift from PEM to other
nutrition issues, Le. micronutrients, infections, food safety
and problems of increasingly old, obese populations.
Theprogressive decrease in sustainable returns to water,
land and agrochemicals have led to enrironmental stress.
From this it was concluded that one must beware both of
intensifying staples production, especially on a narrow
genetic base, in lead green revolution areas - inigated,
well-fertilized plains - and (more justifiably) of expanding
production into marginal lands.
FIowever, expanded local food production must still be seen
as part of the cure for nutrition problems. PEM remains the
world's main cause of death and misery. The great majority of its
800 million victims are afflicted mainly because they (or their
working parents or children) lack employment-based
enfidements to food, i.e. they cannot produce, or eam enough to
afford, sufficient food. Extra food entidements to reduce PEM
and to accommodate the expected 50 percent increase in
working-age populations in Africa and South Asia by 2020 to
2025 will continue to depend on rising employment or selfemployment in farming, mainly food production.

Food staples production, yields and income from
employment
In the developing world, falls in poverty, caloric underfeeding
and PEM have generally accompanied rapidly increasing food
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staples output. Table 1 4 shows why. People in these areas still
depend mainly on farrning and farm labour for employment
income. For the poor, such income is overwhelmingly the main
source of food entitlements. For the most food-insecure - the
poorest, the rural, the remote - farm dependence is still
higher. Increased staples production nearby, generating
more employment and self-employment income to
ensure entitlements to reliable supplies, is usually the key to
food security, until enhanced farm growth followed by
successful diversification has reduced employment
dependence on farming towards current East Asian and Latin
American levels.
The years 1945 to 1959 saw some acceleration of staples
growth, based mainly on land area expansion and (in Asia)
irrigation. From the late 1950s, with population growth and
urban expansion, more and more prime agricultural regions ran
out of quality spare arable land, while the number of people
seeking work grew faster than ever, and industrialization proved
either slower, or much less job-rich, than had been expected by
the planners. Fortunately, 1965 to 1985 were golden years for
yield growth of main staples in Asia and Latin America, as the
green revolution increasingly provided varieties that were friendly
to employment-intensive small farmers. Table 15 summarizes

Those who are most foodinsecure rely on nearby staple
food production un dl they
can divers*/ their income
sources.

the outcomes since 1961.
As is shown in Table 15. yield growth in Asia and Africa
shows a downward turning point around the mid-1980s,
although timing varies among crops and regions. Moreover,
although staples yield growth still generates much more
employment per unit of extra GDP than, say, grazing, industry or
construction (and than most urban activity), the employment
effect declined: a 20 percent rise in wheat or rice yield in Asia
Table 14

PERCENTAGE OF WORKERS MAINLY DEPENDENT ON AGRICULTURAL
INCOME

Region

1950

1960

1970

East/Southeast Asia
South Asia
Sub-Saharan Africa
Latin America/Caribbean

76

71

76
87
55

71

All developing countries

79

Estimate.
Source.-FAOSTAT.
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1980

1990

20001

64

56

51

41

69

66

55

84

81

74

50

43

35

74

69

63

60
69
26
58

64
21
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FtATE OF STAPLES YIELD GROWTH, 1961-1998

Developing
East/
countries Southeast Asia

Latin America/

South Asia

Caribbean

Sub-Saharan

All Africa

Africa

(Percentageperyear)
Cereals
1961-71
1971-81
1981-91

216

I 96

1.43

1.88

2,76

2.03

238

1.86

1.67

1991-98
1966-82
1982-98

1.55

2.7

0.86
2.36

1.67

1.35

0.74
2.72
2.23
2.05

2.33
3.09

2.95

(0.4)
2.92
1.06

(0.09)
2.38
(0.21)

I .7

(0.29)
2.04
(-0.07)
(0.97)

2.3

1.76

1.94

2,69

(0.06)

0.75

1 57

4.13

0.65

0.65

-0.77

173

144

152

1.07

1.62

191

1.95

1.02

1.09

(025)

(0 34)

-0.56
0.87

2.04

0.52

0.61

15

1 42

1.42

1.03*
1.98
(0.75)

(1.13)

Roots and tubers
1961-71
1971-81
1981-91

1991-98
1966-82
1982-98

1.19

0.73
0.99

112
0.7

Sources:FAOSTAT. Author's regression data. Best-fit linear trend growth rates over each period.
Note: Numbers in parentheses mean trend is not significant; * significant at 10 percent; others significant at 5 percent.

led to about 8 percent more employment in the mid-1970s,
but only 3 to 5 percent by the late 1980s. It is not surprising
that the regional and temporal distribution of staples yield
growth matches that of reduced poverty, underfeeding and PEM.
The "stylized facts" of poverty, food security and energy
shortfalls are linked to those about staples production,
employment and yields. This is not *because more global food
availability will cure hunger. It is because entidements to more,
nearby and reliable staples, generated mainly by work in
producing them, remain for most of the world's at-risk people
the initial escape route from both poverty and PEM; and
because countries that industrialize almost always do so after
successful staples yield growth.
The poor and malnourished obtain their claims to food
largely from income, their own or that of parents or offspring,
which almost always derives from work. The large majority of
such income and work, as of the poor and malnourished
themselves, is rural, and still will be in 2025.3° Hence, the food
entitlements of the poor and near-poor, who will remain mainly
rural, will continue to depend largely on rural paid or selfemployment income.
Growth in these rural work-based food entitlements can come
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Employment in staple food
production
Rural peasants in Myanmar use
the land extensively for wheat
product ion
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from growth in farming and growth in the rural non-farm sector
(RNFS). RNFS growth, at least in low-income countries, usually
depends on prior demand from a growing local agriculture, to
which RNFS provides farm tools and inputs; processing and
transport of farm outputs; and, above all, "consumption
linkages" as rising farm incomes, especially among less well-off
farmers and farm workers, are spent on local construction, trade,
transport and other services.
Therefore, growth of rural employment income, and hence
better food security for those at risk, will continue to depend
mainly on nearby agricultural employment and income growth.
Increasing migration to the cities does not invalidate this logic,
for several reasons.
In most of Asia and Africa, where the majority of the foodinsecure live and work, extension of farming into new lands is
becoming, or is already, prohibitively cosdy (or even infeasible).
Hence, expanded employment and self-employment income in
agriculture is usually feasible only to the extent that:
agriculture's total productivity factor grows enough to
outweigh any falls in net farm prices, making it attractive or
affordable for farmers to invest in more inputs, including
family or hired labour; and/or
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the organization of production changes, so that farm
resources, especially land, are redistributed towards small
and family farms, which produce more labour-intensively;

and/or
technology changes in a labour-using way, or incentives shift
so that it is worth while for farmers to use a larger
proportion of land labour-intensively, for instance, to
produce vegetables instead of to carry out extensive grazing.
These three conditions usually stimulate each other, but
agricultural productivity growth is the main source of extra
demand for hired and self-employment on farms, and of better
food security,31 and it is mainly and increasingly constrained by
land or water shortages. Therefore, agricultural employment and
income growth, the main source of reduced food insecurity, will
depend mainly on growth of farrn output, usually implying
higher yields per hectare or per litre.

Staple food production is a
labour-intensive means of
genemtingincome.

Higher ydelds from staples
production will be the main
source of enhanced food
sect:110f until at least 2020.

Reducing food insecurity via farm employment: staples
yield growth
Staples production is usually the main land use, employment
source and output component of agriculture in most areas with
serious food insecurity (i.e. in early development in low-income
countries). Small farmers and landless labourers, the people
most likely to be food-insecure, tend especially to concentrate
on food staples production. This generates more employment
per extra unit of land or of output than most alternative land
uses. After successful early development in which extra
employment and food security depend mainly on extra food
staples production, land-scarce countries increasingly find that
the comparative advantage shifts away from agriculture, and
within agriculture away from food staples. But for food-insecure
low-income populations, higher yields (per hectare and per litre)
for food staples, and therefore extra employment and selfemployment income in g,rowing them, will be the main source
of enhanced food security, at least until 2020.
Three factors pose a threat to food security based on staples
production: animal products, water availability and yield potential.

As incomes rise for the more affluent groups in the
developing world, so more income is diverted from grains to
animal products and total calorie intake is raised. Calories
produced from meat or milk require three to seven times more
cereal than grain. This may put upward pressure on staples
prices and downward pressure on local availability, adversely
affecting the poor. On the other hand, increased demand and
prices for feedgrains may benefit farmers' incomes.
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With urbanization and industrialization, both the demand
and the need for water increase. There is considerable
economic, ecological and political pressure to divert water away
from agriculture. It will be difficult to obtain the increases in
water-use efficiency needed to maintain, let alone increase,
staples output in the inigated heartlands of the green revolution
in Asia and Central America. There will be increasing pressure to
divert land to activities with more output per litre than staples
production (and sometimes, although not always, lower
employment). These problems will especially constrain output,
yield and employment growth in rice, the thirstiest staple.
Cereal yield growth in developing countries has declined from
an annual rate of almost 3 percent for 1967-82 to just above 1
percent in the 1990s. Yield potential, the best obtainable yield
under trial plot conditions, with no limits on water, labour or
agrochemical inputs, g,rew only very slowly for millets and
sorghum in most semi-arid areas, including most of Africa. It
was more rapid for maize, wheat and rice, as higher-yielding
varieties became available in the early years of the green
revolution in most of Asia and Central America. Farmers
normally find it economically advantageous to achieve only
10 to 40 percent of yield potential, depending on agro-ecology,
costs, risks and infrastructure for buying inputs and selling
outputs. After a major improvement in yield potential, farmers
normally move up to the new 10 to 40 percent economic
"limit" in 10 to 15 years. After the early 1970s, yield potential
rises resulting from the green revolution inevitably slowed down
and shifted to improved defence against new pest biotypes. The
slowdown in field yields in green revolution areas followed in
the mid-1980s (in many areas no such improvement had taken
place). The decline of real spending on agricultural research in
Africa and Latin America, and its stagnation (and decline in
1999-2000) in the international system, signify a bleak future
for yield potential and thus field yields in main staples.
Reducing food insecurity via distributive access: land,
gender rights and food
It is sometimes said that no additional staples production is
required to end PEM, given that it burgeons alongside vast
unused grain stocks, not just globally or in rich countries, but
even in India, because distribution is so unequal that the
undernomished lack sufficient food entitlements. This lack is
indeed the main cause of PEM. However, to rely solely on
major, direct redistribution is to forget the slowness and/or
rarny of this process and the political difficulties encountered.
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More equal access to
resources can improve the
efficiency of hum production
for some crops and in certain
conditions.

Yet better distributive access can greatly help to get adequate
food to the initially poor - via efficiency as well as via equity.
This is partly because small farms usually have higher yields
and agricultural productivity, although not for all crops and
conditions. Theory and (limited) evidence suggest that small
farms do not usually lose their competitive edge following
technical progress such as the green revolution, or most styles of
liberalization and globalization. In addition to these efficiency
arguments for land redistribution as a source of employment,
and thus food secmity, there are equity arguments. Some
countries and regions, despite upper-middle average real
incomes, feature extreme inequality of landholding and income,
resulting in widespread poverty and significant PEM; it is
difficult to envisage their substantial reduction in, for example,
South Africa or northeastern Brazil without land redistribution.
Even there, however, many of the poorest would not receive
land from politically plausible redistribution. This is especially
the case in countries such as Bangladesh, where some 25
percent of the farm population is functionally landless and
where a 2 ha holding is large and a 10 ha holding exceptional.
It is a mistake, however, to denigrate the contribution of land
distribution to lowered PEM on these grounds. This
contribution does not depend mainly on income from land, but
on employment effects. The smaller the farm, and the larger the
proportion of family workers, the lower the costs of screening,
seeking and supervising labour, and the smaller the benefits of
"shirking". Therefore, small farms normally use more hired
labour per unit of land and much more family labour than large
farms.

FROM ENERGY ADEQUACY TO NUTRITION
SECURITY
Agriculture and health - combining food security and
nutrition security
Over the last 50 years, the main global food issues have been
famine, chronic hunger and PEM. These problems interact with
other problems and, as they retreat, expose new problems.
Hence, attention is paid increasingly to nutridon sectuity.
Although undernomishment still connibutes to the deaths of
6 million children each year. other goals cannot be brushed
aside: anaemia increases the mortality risk for more than 1.5
billion people worldwide; obesity (BMI >27.5) affects about a
third of adults in the United States and will help kill at least
another third. Yet, paradoxically, aunition problems of late
development, such as obesity, are genetically and behaviourally
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Under- and oveinomishrnent
can exist simultaneously
within counales.

rooted in those of underdevelopment, such as PEM. Moreover, a
growing majority of countries are seriously affected by both sets
of problems.
Moreover, in poor countries, adequate nutrition depends
joindy on health and food. The huge fall in infant and child
mortality is linked to the interaction between more (and more
stable) food consumption and improved sanitation,
immunization and health care. A classic study32 proved this
synergism in the poor villages of the Indian Punjab. A much
larger fall in mortality and undernutrition was achieved when a
fixed cash sum was divided between health care and nutrition
supplementation, than when it was concentrated on one or the
other.

Micronutrients - beyond food security in energy terms
Nutrition security requires overcoming key mineral and vitamin
deficiencies, which often overlap and interact.

Iron deficiency anaemia (IDA) affects about one in three
people worldwide and 43 percent of developing country
populations. "All recent estimates of trends ... have failed to
show significant improvement".33 Global prevalence has risen
since 1980 and increases among adult men have outweighed
falls among women and children under five.
Severe IDA is the cause of one in five maternal deaths
worldwide and is transmissible to children, causing stunting and
vulnerability to infection. Even modest preschool IDA
permanendy reduces learning capacity and manual dexterity. A
10 percent rise in haemoglobin in a moderately anaemic person
raises work capacity by 20 percent.34
Iron can be obtained from cereals, some vegetables and

pulses, dairy products and meat - in sharply rising order of both
iron content and bio-availability. As incomes rise, people turn
from cereals to pulses and vegetables, and later to meat.
Therefore, income growth should have reduced iron deficiency
in Asia, where it is most serious. However, production changes
have offset this: cereals showed more buoyant yields than pulses
and displaced them, making pulse sources of iron scarce before
most people could afford much meat.35

The iisk of iodine deficiency diseases (IDD) in the 1990s
affected some 2.2 billion people worldwide, of whom 740
million suffered from goitre. Estimates in about 1994 indicated
11 million people with cretinism and a further 43 million with
mental impairment. IDD has declined dramatically: a great
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Nutrition securiO,
Adequate nutrition requires a
diet that is both adequate and
balanced, including essential
micronutrients

1177M/VMEM

success story for nutrition security policy. Following the
iodization of salt, the proportion of people at IDD risk fell

between 1994 and 1997 from 33 to 23 percent in Africa,
from 23 to 7 percent in the Americas, from 43 to 30 percent
in the eastern Mediterranean area, and from 29 to 14 percent
globally.

Vitamin A deficiency (VID) affects fewer people than iron or
iodine deficiency. However, clinical (ocular) VAD can irreversibly
harm children, while subclinical VAD raises mortality risk in
pregnancy and impairs child development and iron utilization.
Vitamin A is obtained largely from animal sources in highincome countries and Latin America, but elsewhere from green
leafy vegetables, sweet potatoes and palm oil. The number of
children under five in developing countries with clinical VAD
fell from 5 million (1.1 percent incidence) in 1985 to 3.3
million (0.6 percent) in 1995. Subclinical VAD is much more
prevalent, affecting an estimated 75 million to 250 million
children under five.36

Other deficiencies, such as zinc, calcium and dietary/ fibre
deficiency as well as excess sodium, are also probably
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widespread and are increasingly receiving attention. As people
become richer, they diversify their diets and raise their
consumption of animal products, fruit and vegetables. This
reduces the risk of iron, zinc and Vitamin A deficiency
substantially. These changes help the poor mostly in middle-tolate economic development The very poor cannot afford to use
income gains, if any, to buy micronutrient-rich fruit, vegetables
or animal products. Yet these people are the ones most likely to
be nutrient-deficient and untreated. Therefore, it is important to
increase key micronutrient levels in their main cheap foods:
staples. In 1999, much higher levels of iron and Vitamin A were
introduced by transferring genes from other plants into rice.
This indicates a vital line of research.

Overnutrition, diet-related diseases, development
and diet composition
Overnutrition relative to reduced activity levels (and linked with
diets containing excessive animal fats, salt and sugar, and
deficient fibre) is a major cause of obesity, high blood pressure,
coronary heart disease, diabetes and some cancers, leading to

premature adult death and disability in old age - in developed
countries.
Prevalence data show that nutritional diseases of "affluence"
are already significant, not only among the poor in rich
countries, but even (spreading down the income scale) in
countries with widespread PEM. By 1995, 3.3 percent of
children under five (18 million) were overweight in the
developing world; in North Africa the proportion was higher
than 8 percent (in the United States it was 7.4 percent). Obesity
in urban areas far exceeds that in rural areas in a range of
developing countries. By being obese, children under five more
than double the risk of obesity in adult life.37
Lower-income groups are "differently food-insecure". In poor
countries they are the most prone to PEM and deficiency
conditions, eating too little food of which too small a proportion
is from animal sources, which provide concentrated and
accessible vitamins, iron and zinc as well as energy. In rich
countries, they are the most prone to obesity and resulting
disease and death and, often with low energy use, eat too many
calories - and too many from fat and animal sources.
Food diversity is a main source of food security (against
diseases of affluence as well as poverty, and to permit full
discharge of "capabilities and functionings"). It is the indicated
weapon against overnunition and undemunition alike, although
that does not contradict the priolity for increased income-based
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entitlements to cheap energy sources for sufferers from PEM.

Food diversity improved between 1969-71 and 1990-92 in all
regions and all types of economies, as is indicated by a falling
proportion of calories derived from a country's main food
group. Increasing trade, travel and urbanization have diversified
food baskets in a large number of countries. Static health gains
apart, this reduces the dynamic risk from crop failure or price
rises for a single food source. Pressures towards diversity, except
in the remotest areas and for some of the many people who are
still too poor to consume enough calories, have more than
offset "homogenization". In addition, globalizing shifts in local
staples consumpiion have generally not damaged, but have
rather been led by, or are conducive to, local staples
production.38

POLICY IMPLICATIONS AND CONCLUSIONS
This review points to a number of areas for policy action to
significantly reducing poverty and undemutrition. These areas
concern smallholder staple food production, equity and
redistribution, disadvantaged and vulnerable groups and
nutrition security. Policy decisions relating to trade, market
liberalization and the environment will also play a determining
role in achieving food security on a sustainable basis.

Reducing poverty and improving nutrition through
staples production
A first policy priority emerges from the fact that staples yield
growth, which is a key factor for poverty reduction and food
security in the early stages of development, has been on the
decline since the mid-1970s. This requires renewing progress in
staple yield potential.
Researchers and policy-makers must address the reasons why
the green revolution:
lost momentum (best areas fully exploited, new pest
biotypes, water and plant micronutrient scarcities, and lack
of promising intraspecific germplasm in robust low-yield
crops);

failed to benefit most "complex, diverse, risk-prone semiarid and marginal farming;
became less employment-creating per unit of yield increase;
and
lost funds and skills from open-access public research in the
age of biotechnology, as agricultural scientists and patents
were "locked into" a few private firms in rich countries.
A second labour-intensive, nutrition-improving green
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revolution requires more funds for public sector agricultural
research; a renewed focus on plant breeding; buying in
biotechnology skills from the private firms that now control
them; and stress on less-favoured regions, sustainable water use
and labour-intensive cultivation of staples on smallholdings.
The need to expand local food employment for individual
food security, while mainly a national issue, validates
international concern with agricultural, land-water
environmental research and institutional prerequisites for rising
smallholder food yields in developing countries.

The role of redistribution in achieving staples-based
household food security
Household food security is assisted by higher yields of food
staples, which in tum are facilitated by better access to land,
credit and institutions. Land redistribution is particularly
important given the exiremely unequal landholding and farm
income situation, resulting in widespread poverty and food
insecurity in some countries and regions. Land redistribution
(not tenancy reform, which has the opposite effect encouraging landlords to evict and consolidate into bigger, less
labour-using owner-farms) is a powerful source of employmentbased entitlements to food, and also means more land sown to
staples, as small farmers reduce the risk posed by price rises in
retail food markets.
Land reforms between 1950 and 1980 achieved far more
than fashionable scepticism suggests. But, as with the green
revolution, revival requires awareness of why progress slowed
(many countries have little land left in large holdings; political
conditions, global and local, for old-style land reform are less
favourable). Yet, in labour-surplus economies (where widespread
undernutriiion is found), market advantages favour labourintensive small farms. It is therefore worth exploring land reform
"with the grain of the market". A second wave of nutritionimproving land reforms might result in making farm units
smaller and more equal voluntarily by: i) removing selective
support from rich farmers' inputs (especially water);
ii) focusing water, market-access facilities, training, credit and
research on small farms (and on the poor people trying to buy
them); and iii) assisted or voucher-based schemes for poor
farmers to obtain farmland.

National staples self-sufficiency and food security
More food self-sufficiency may imply better or worse food
security conditions for a country. It can be sought by "flexible",
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good policies such as irrigation programmes or agricultural
research. But quests for self-sufficiency may turn to extracting
rural produce cheaply to feed cities, creating perverse incentives,
harming food output and employment and worsening
undernutrition.
Development typically involves two stages with regard to food
imports (see Box 19, p. 208), and policies need to work with
the sequence: in the phase of declining recourse to food
imports, sound food self-sufficiency policies (that take into
account comparative advantage, logistic and agro-ecological
conditions), achieved through labour-intensive activities
(especially in smallholdings), can reduce undemutrition. In the
later development phase, when net staples imports increase
(financed by exported manufactures and services, which
themselves employ the poor and give them more food
entitlements), policy action will further contribute to reducing
tuidemutrition by promoting labour-intensive shifts out of
staples production.
It must be stressed, however, that stage two is a viable option
only after the phase of staples employment and output growth.

China's famine of 1960 and India's near-famine of 1965-66
show that sidelining local growth of food staples yields before nonfarm employment takes off has disastrous results for food security.

Subsidized food distribution
must be limited and well
targeted.

Coping with fluctuations in food supply and access
Poor people, with a low calorie intake and, hence, body size,
face greater problems from seasonal stress and greater
difficulties in dealing with it. Policy options can help
households' seasonal stress management. Fluctuations in
employment income can be reduced by appropriate policies for
robust and peak-spreading farming via irrigation, pest
management and appropriate new varieties. A higher proportion
of Asians than Africans is affected by severe agroclimatic
seasonality, but a lower proportion is harmed. The difference is
made by the existence in Asia of more widespread irrigation,
public works and transport options.
Subsidized food distribution from public stocks is usually not
directly targeted at the poor but helps them in years of dearth
by encouraging the earlier release of traders' hoards, thereby
limiting price rises. It is crucial to ensure that public stock
releases reach needy, drought-affected and remote regions. No
large country with undemutrition problems can sensibly
dispense with public grain stocks, but their size in some
countries such as India - often representing 10 percent and
sometimes even 20 percent of domestic staples production -
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involves huge costs in forgone public investment Accordingly,
policy managers should explore alternative methods (such as
purchased liens on farmers' stores, or forward or options
contracts in international markets) that might achieve more
household food security at less cost International agency
guarantees for such market-friendly and cost-cutting national
food security policies would be needed; they could feasibly be
provided on a trial basis for small countries.
Household coping mechanisms that reduce vulnerability to
shocks include credit and other arrangements for smoothing
consumption; policy can support these, for example, by
encouraging consumption microfinance for the poor where
sustainable.

Focusing on vulnerable and disadvantaged groups
Household food security can be improved in these groups by
direct food distribution, food-for-work, food subsidy or
emergency relief schemes. Again, the employment link should
be stressed: food-for-work can enhance working capacity,
productivity and incentive; the work can produce further food
and/or entidements to it Including the needy, excluding the
greedy, cost containment and appropriate incentives are difficult
issues. However, examples exist of strikingly cost-effeciive and
well-targeted interventions that have accelerated nutritional
improvement and avoided serious disincentive effects.
In a long-term perspective, basic education constitutes the
best investment in favour of the most disadvantaged groups.
Education improves farm productivity and income, among
labourers as well as farmers. Educated women marry later, and
have lower marital fertility. Their households are better
nourished as a result of more knowledge of food and farming
and of higher worker-dependant ratios and less sibling
competition. Where education is very unequal (by region, gender
or income group), undernourishment is higher than elsewhere especially among the most vulnerable (small children), owing to
high fertility in uneducated households.
In some areas, energy adequacy and household food security
would be improved by redistributing control over income and
assets towards women, for instance by reducing educational
discrimination against girls and creating or enforcing women's
legal rights to inherit land.

The environment and food security
Both food security and the environment can gain from better
policies. Trade-offs exist but they are often a result of the wrong
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incentives or institutions: "thirsty" food crops, notably rice,
imperil sustainable water use where rice is subsidized relative to
other crops, water relative to other inputs and urban relative to
(potentially water-economizing) rural investment
The environment and household food security gain from:
correcting anti-employment and anti-environment incentives;
and building on the key role of employment income for food
entidements, especially in periods of slack season and "off-year"
employment Schemes can be desig,ned to substitute
employment for environment, for example by using, or
designing, soil- or water-saving public works.

From household food security to nutrition security:
combined policy
Developing countries must tacIde nutrition problems of late
development, such as obesity, jointly with those of
undernourishment, because: i) they have both already,
ii) resource allocation between them is biased by political
structures; and iii) mishandling present PEM and micronutrient
deficiencies gready increases death and illness from
overnutrition 20 to 50 years later. Policy action is thus required
in the form of incentives and public sector allocations. Two
other problems, micronutrient deficiencies and food safety,
which are shared in different forms by the wasted and the obese,
underline the need for a combined nutrition security policy for
agriculture, nutrition, health and the environment
As the benefits of economic advances, and subsequent ageing
of the population, spread from the better off to others, it is
important that changes in diet and activity patterns spread too.
This involves timely changes in incentives and institutions in
agriculture, food markets, medical systems and education.
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INTRODUCTION
In the second half of the twentieth century, farmers were
presented with an unprecedented increase in the demand for
food. In the first half of the century, the world's population grew
by 960 million people. In the second half, the increase was
3 690 million people. The population of the developing
countries as a whole increased from 1.8 billion to 4.7 billion
during the second half of the centuury, an increase of 260
percent In addition, per caput income, another factor that
affects food demand, also grew in many developing countries
over the period.
Farmers were presented with this demand challenge at a time
when much of the latid suited for cultivation was already used
for crop production. In 1950, farmers in many countries were
farming land intensively, with significant levels of irrigation and
multiple cropping. In most areas it was not feasible to meet the
demand challenge simply by expanding cultivated area. (Some
regions, however, did have the potential for cropland expansion,
e.g. part of Africa and the Cerrado region in Brazil.)
Figure 21 shows cereal production, imports and food aid per
caput for the periods since 1961. VVhile these data do not cover
all categories of food or agricultural production, they do reflect
the main trends of recent deCades in five developing and four
developed country regions.
These data are reported in per caput terms, allowing
comparison by both region and time period. It may be noted
that the apparent per caput consumption of cereal grains is
highest in developed countries. This reflects high rates of cereals
fed to livestock (and the fact that feed conversion to livestock
product rates are low)) For developing regions, where cereals are
mosdy consumed as foodgrains, per caput consumption is
lower. Sub-Saharan Africa has the lowest levels because root
crops are important in Africa. In South Asia, per caput
consumption is also low, reflecting the fact that low levels of
cereal grains are fed to livestock
Over the periods depicted, cereal production per caput rose
significandy in Latin America, South Asia and the Far East. It
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Figure 21

CEREAL PRODUCTION,TRADE AND FOOD AID,
1961-1997
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Figure 21 (continued)

CEREAL PRODUCTION,TRADE AND FOOD AID,
1961-1997
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Apicultural production has
increased enonnously but
unevenly over the past 50
yea's.

declined in sub-Saharan Africa and the Near East from 1961 to
1981 but has risen in subsequent periods (note that the largest
increase in population in these regions occurred after 1981).
Such a per caput production performance can be
characterized as both extraordinary and uneven. Extraordinary
in view of the massive increase in population; uneven because it
has not been uniform over all regions and countries. This
section examines the production record and the developments
in productivity that lie behind it, both at the aggregate or global
level and at the local or national level.

DESCRIBING THE PROCESS OF AGRICULTURAL
GROWTH
Economists and historians have offered several different
perspectives on the agricultural growth process. These include:
the Malthusian-resourres perspective,2 stressing limited land
and water resources and diminishing returns to labour as the
labour force per unit of resources increases;
the institutional change perspective, stressing reductions in
transaction costs and improved economic efficiency
associated with legal s:ystems, property rights and other
institutions;
the human capital perspective. stressing improvements in
the management and production skills of farmers and of the
providers of services to farmers;
the best practice (technology diffusion) perspective, stressing
the organizational capacity (agricultural extension) to search
for new technology and enable farmers to adopt more
rapidly the technology available to them;
the adaptive invention perspective, stressing the building of
capacity to engage in technology development through
adaptive invention, i.e. through modifying and improving
existing technology to adapt it to local conditions.
Apart from the Malthusian-resources perspective, these
perspectives are not mutually exclusive. The Malthusianresources perspective, however, focuses on the economic growth
process when institutions and human resources are unchanging
and technolog,y invention and diffusion are not taking place.
The Malthusian-resoutres perspective draws attention to both
population (and workforce) growth and available land and water
resources. With abundant land and water resources, the ratio of
population (workforce) to resources need not decline as the
population grows, since more land can be brought under
cultivation. However-, as land (and water) frontiers are closed, the
ratio of population to resources will rise and bring about a
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decline in per caput production. The Malthusian-resources
perspective leads to a policy emphasis on population growth
reducdon. It does not formally recognize the demographic

burden/gift
The "demographic gift"
allows a countiy to increase
investment and savings while
its woildoree grows.

The demographic burden/gift effect is based on differences
in the growth rates of population and of the workforce. When
growth rates rise, as they did in virtually all developing countries
during the 1940s and 1950s, population growth exceeds
workforce growth for a number of years simply because of the
fact that children and young people do not become workers
until they reach a certain age. This creates a consumption
burden. Conversely, when population growth rates decline, as
they have in most developing countries since the 1950s and
1960s, a demographic consumption gift occurs as growth in the
workforce exceeds growth in population. Most developing
countries have experienced (at different times) a burden-gift
cycle since 1950. The demographic gift is important, even when
the Malthusian-resources perspective is valid.
An extension of the Malthusian-resource model recognizes
that population growth or population density may actually
stimulate investments in institutional and technological change,
thus providing its own "antidote" to the diminishing returns
feature of the model.
The institutional change, human capital, best practice and
adaptive invention perspectives all depart from the Malthusianresources perspective by introducing dynamics that enable
producers to produce more with the same amount of resources
(labour, land, etc.). That is, they introduce productivity change
(see Box 21 for the arithmetic of agricultural productivity). Each
of these perspectives is associated with the development of what
here will be referred to as technological capital (TC), which
represents a country's capacity to implement, adapt and develop
productivity-enhancing technology.
The institutional change perspective addresses inefficiencies
associated with transaction costs and imperfect markets.
Infrastructure investments reduce transport and other costs, and
can reduce transaction costs as well. Investments in institutions
(credit institutions and legal systems) have been important for
agricultural economies. Improved institutions and infrastructure
provide a source of growth in per caput food production even in
Malthusian-type economies, where few or no changes take place
in the technolov actually available to farmers.
The human capital perspective stresses that farm
management skills and farm production skills (farmer human
capital) can be improved ffirough investrnent in training
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Box 21

THE ARITHMETIC OF
GROWTH IN
AGRICULTURE

Crop production (P) can be expressed as area (A) times
production per unit area or yield (Y):

P=AxY
The rate of growth in P (Gp) is simply the sum of the rate of
growth in area (GA) and the rate of growth in yield (Gy):
GA

Gy

Production of crops (or livestock) (P) can also be expressed as
a function of inputs, such as area (A), workers (W), machine
services (M) and fertilizers (F):
P = F (A, W, M, F)

The rate of growth in production (Gp) can then be expressed
as the cost-share weighted sum of the rate of growth in the
production inputs plus a residual term measuring growth in
total factor productivity (TFP) (GTFp):
Gp

SA GA + Sw Gw + Sm Gfri

+5FG +G

This expression effectively defines TFP, which is the ratio of
production (P) to an aggregated factor index (1). The growth
in I is:
Gi
GTFp

SA GA+ Sw Gw +S Gm + SF GF
Gp ""

TFP growth is, therefore, the difference between actual
production growth (GO and the production growth that would
have occurred (G1 ) if farmers had not changed the technology
of production or their own efficiency behaviour. Growth in
production can be achieved through increased factor use or
through a more efficient use of production factors. It is the
latter that is expressed by the TFP growth.
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(schooling) programmes, experience a_nd ag,ricultural extension
programmes. Investments in farming human capital can thus
produce growth in per caput food production.
The best practice perspective focuses on the fact that, at any

given time, farmers may not yet have tested and adopted
existing technology that would reduce costs and produce
growth because of failures in the information and
demonstration systems available to them. Investments in
agricultural extension systems will then produce growth in
food production per caput by bringing farmers closer to best
practice technology use.
Finally, the adaptive invention perspective emphasizes that
agricultural technology is location-specific to a considerable
degree. Biological processes are sensitive to soil, climate and
even economic conditions. Natural `Darwinian" evolutionary
change produced a rich diversity of species, resulting in natural
differences in plant and animal life in each ecological niche.
Farmers only partially overcame this niche phenomenon when
they selected the landraces (farmers' varieties) that today
constitute the genetic resource stock utilized by modem plant
(and animal) breeders as they search for varietal (and breed)
improvements. Modem plant breeders must also respect soil
and climate factors and tailor varietal improvements to regions
or niches. This means that technology that is valuable in one
location may not be valuable in another. It also means that
targeted invention (plant breeding) programmes can produce
growth in per caput food production.
The Malthusian-resource perspective has, however, been
linked to the other perspectives in a number of economic
studies that address the relationships between population
growth (relative to resources) and the policies and investments
inherent in the institutional change, human capital, best
practice and adaptive invention perspectives. One linkage is
through population-induced changes and investments.3 Studies
of this linkage usually focus on the demographic burden. The
second linkage is through the complementary relationship
between the demographic gift and institutional changes and
investment.4

THE ROLE OF INVESTMENTS IN INCREASING
AGRICULTURAL PRODUCTIVITY
It must be emphasized that even the institutional change
perspective is linked to investments, particularly investments in
the production of public goods.5 The proper role of government
in a market economy is to devise and administer institutions
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Apicultm-al sector gro wth
requires investments from the

public sector.
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(legal systems, regulations, competition policy) that provide
incentives for efficient private (farm) production while, at the
same time, investing in the provision of public goods where
appropriate. In practice, governments in many developing
countries have often intervened in markets in inappropfiate ways
and have invested in state-owned production enterprises that
have been inefficient. In recent decades, reform movements
have been undertaken in many countries to privatize inefficient
state-owned enterprises and to eliminate marketing boards and
other cumbersome regulatory agencies. Some of these reform
movements, however, have not fully appreciated the historical
role of public goods in agriculture in all economies. Public
sector investrnent in rural schools, agricultural extension and
applied agricultural research has been vital to agricultural
development in every economy in the world. Institutional reform
without investment in these public goods does not produce
economic growth in the agricultural sector. Growth is not
produced by passive "let the markets work" policies that do not
include critical public investment programmes
The interrelationships between these public good investments
are illustrated in Figure 22, which depicts schematically the
process of improving agricultural productivity through
technological progress, represented by five subsequent levels of
technological capital (TC). For each TC level, four crop yield
levels are shown for a given location. These are: (A) actual farm
yield in this location; (BP) best practice yields, i.e. the profitmaximizing yields that are achieved when farmers use the best
practices and technology suitable for this location; (RP) research
potential yields, i.e. the yields that could be best practice yields
if an applied adaptive research programme targeted to this
location were in place; (SP) science potential yield, i.e. the yield
level that could be the best practice yield if the applied adaptive
research programme were supported by international and
national "pre-invention science" programmes.
Associated with these yields, three "gaps" can be defined:
The extension gap (BP - A) is the difference between
best practice (BP) and average (A) yields. Extension
programmes and infrastructure investments are designed
to close tlhis gap.
The research gap (RP - BP) is the difference between
research potential (RP) yields and best practice (BP) yields.
Applied research programmes, if successful, will close
this gap.
The science gap (SP - HP) is the difference between science
potential (SP) and research potential (HP) yields. To close
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this gap, applied adaptive research programmes must be
supported by international and national pre-invention
science programmes.
The process of improving agricultural productivity is
associated with the progressive reduction of each of these gaps
- starting with the extension gap, moving on to the research gap
and then to the science gap - as the country's capacity improves
for adopting and developing improved technologies,
represented by the gradual movement from TC I to TC V.
In Figure 22, TC I is a level where litde extension, research
or science is being undertaken and where the research that is
producing technology for other regions is not producing
technology for the TC I region. Farmers' schooling levels are
low, markets are poor and infrastructure is lacking. The
extension gap is large in this stage, and thus investment in
extension and infrastructure has a potentially high pay-off,
even though there are few effective research programmes to
raise best practice yields. Through extension programmes, the
extension gap can be reduced to a fraction of its original size,
represented by the transition to TC II. In order to move on
from TC II to TC III, the economy must rely on the closing of
the next gap, the research gap. This depends on the forging of
a direct link between research and extension, where extension
Figure 22

SCHEMATIC CROPYIELDS (AND GAPS)
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programmes are responsible for extending the results of
applied adaptive research programmes to farmers. The further
move from TC III to TC IV is associated with raising the
research potential yield (RP), as the applied adaptive research
programme is supported by international and national preinvention science programmes. Further progress, i.e. to TC V.
where the science potential yield can also be increased,
depends on increasingly effective pre-invention science,
research and extension programming.
Although most of Africa is at the level of TC II, some African
cotmtries have not yet made the transition from TC I and a few
have achieved the transition to TC III, where research systems
are producing significant flows of new technology suited to
farmers in many regions. This is in contrast to the situation in
both South and Southeast Asia where, by the mid-1960s, many
economies were already at TC II. Since then, green revolution
technology in rice, wheat, maize and other crops has enabled
these economies to make the transition to TC III, and today, in
many Asian and Latin Arnerican countries, there is the potential
to reach TC IV.
It is possible that research systems in other regions can raise
best practice yields in TC I economies before they have made
the transition to TC II. In practice, most research gains have
been realized in economies that have already achieved TC II or
III market, infrastructure and skill levels. In some cases this has
been induced by the development (often in international
centres) of genetic resources and methods that increase the
research potential (RP) yield levels. In some African countries,
RP yield levels may be quite low because of limited genetic
resources and difficult disease and insect problems, so the
research gap is actually quite small. When this is the case,
stimulus in the form of improvements in science (closing of the
science gap) may be required to achieve better research
performance.
Figure 23 provides further insights into the location
specificity and pre-invention science issues. The figure comes
from the first major economic study of the economics of
agricultural technolo&iy, written by Zvi Griliches.6 It illustrates the
adoption (in percentages of area) of hybrid maize by farmers in
a number of states in the United States. Griliches noted that the
technique of hybridization is actually the invention of a metintod
of invention. i.e. it is a pre-invention science discovery. The
actual inventions are the hybrid maize varieties targeted to
regional niches, but the method itself is a product of preinvention science (the modern counterpart of this is the
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ProductiviO, gains from
technology occur in
developing countries that
have the capacity to adapt

inventions from outside their
own boundaries.

development of biotechnology methods). Although the method
has some location specificity, it is far less location-specific than
the actual inventions. Thus, the inventions (hybrid maize
varieties) suited to Iowa were not valuable (hence not adopted)
in Alabama. It was only when breeding programme capacity in
Alabama was improved and hybrid maize varieties had been
developed for local conditions that the technology was made
available to Alabama. Similarly, hybrid maize technology was
not available to the Philippines or India until research stations
were built in those countries. As will be seen below, this
"Alabama effect" has been operative in all developing countries.
Countries that do not have the capacity to adapt inventions have
gained litde from technology produced outside their own
boundaries.

MEASURING PRODUCTIVITY GROWTH IN
AGRICULTURE
Productivity growth entails achieving increased production per
unit of resource used to produce goods and services. Two types
of indicator have been used to measure increases in
productivity: partial factor productivity (PFP) indexes and total
factor productivity (TFP) indexes. These indexes enable
comparisons among regions (and countries) and time periods.

Figure 23

PERCENTAGE OF TOTAL MAIZE AREA PLANTED
WITH HYBRID MAIZE SEED IN SELECTED AREAS
OF THE UNITED STATES
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Measures of partial factor productivity
PFP measures are ratios of output to a single production factor.
The most widely used PIT for the general economy is the labour
productivity index. production (P) per worker (W) or P/W.
Production can be measured in terms of a single product, in
which case it can be measured in quantity units, or as an
aggregate of products, meaning prices must be used to aggregate
products into a constant price value. For the purposes of
comparison over time, the prices used must be real or constant
prices.
The most widely used PFP index for agriculture is production

Yields have grown faster in

developing counaies than in
developed connaies Inn ha ve
not become more vailable.

per unit of land, or crop yield. This index has been in standard
usage for centuries and allows comparisons among locations
and among time periods. Comparisons between locations must
take soil and climate differences into account. Yield changes in a
given location over time are widely used as indicators of
improved economic efficiency.
Figure 24 portrays the yields of major crop groups in
developed and developing countries for each decade from the
1950s until the 1990s. This Figure shows that, while crop
yields are typically higher in developed countries, the rate of
change in yields has been higher in developing countries.
A concern that is often expressed regarding yield increases is
that the variability of yields seems to have increased as yields
have increased. Increased yields are thus generally associated
with increased farm income variability. To clarify this issue, the
coefficient of variation7 is included in Figure 24. Coefficients of
variation show no trends, and it appears that higher yields are
not associated with higher variability in yields or production.
The chief limitation of PFP measures is that they can be
affected by changes in factors other than the factor in the index.
For example, increases in fertilizer applications per unit of land
will increase yields, so it could not be inferred that an increase
in crop yields is the result of genetic improvement or of
reductions in transaction costs unless some control for other
factor use (either statistically or experimentally) is utilized in the
analysis. In spite of this limitation, yield indexes are very useful
indicators of productivity change, as they are generally available
for specific crops, enabling comparisons by crop.

Measures of total factor productivity
(for aggregate agriculture)
Total factor productivity ('IFP) measures are sometimes used to
compare productivity in different locations, but they are chiefly
suited to comparing productivity gains over time. They differ
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from PFP measures in that they are expressed as the ratio of
production to a cost-share weighted index of different factors of
production.
That is, TFP is the ratio of an index of production to an index
of aggregate inputs. The rate of growth in TNY is the rate of
growth in production minus the rate of growth in the aggregate
input index. This corresponds to the difference between actual
production growth and the production growth that would have
occurred under conditions in which no productivity change
occurred. (See Box 21, p. 248, for an arithmetic presentation of
the concept.) Changes in TFP can also be interpreted as changes

Figure 24

TOTAL CEREALS: DECADE AVERAGES OF AREA
HARVESTED AN D YI ELD
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in the cost of producing a unit of the product, holding input
prices constant
A number of studies have measured
changes in different
counnies, but these are generally difficult to compare because
studies and countries follow different practices regarding
adjustments for changes in the quality of production factors and
have different available data. However, data available from FAO
sources allow the calculation of TFP growth rates for the 19611996 period for 89 developing countries, based on seven
factors of production (see Box 22 for details of the calculations).
The results from these calculations are displayed in Figure 25
by region. Of the 89 countries, 14 had negative TFP growth
rates over the 1961-1996 period. Of these, 11 were in subSaharan Africa and three in the Caribbean region. Given the
crudity of the measurement, these negaiive TIT growth rates
may be owing to error (only six were more than minus 0.5
percent). However, it is possible that some "real" TFP decreases
have occurred where land degradation has taken place
(discussed with the other unfavourable factors on p. 282).
Interestingly, the region with the hig,hest mean r1FP growth is the
Near East and North Africa. Perhaps the chief feature of these
roughly estimated TIT growth rates is that they display a high
degree of dispersion and variability from region to region.

IDENTIFYING SOURCES OF PRODUCTIVITY
GROWTH
The indicators discussed above are designed only to measure
productivity growth. Additional methods are required to identify
the sources of productivity changes. Four bodies of evidence can
be used to gain insights into the sources, i.e. the investments,
policy actions and institutions that produce productivity growth
in agriculttu-e. The simplest approach to identify sources is areayield accounting. Area-yield accounting studies enable
production growth to be separated into area and yield
components. A more complex form of accounting are productfactor quality accounting studies. A third body of studies
approaches the problem from a return to investment
perspective. Finally, correlations between TFP growth and
indicators of technological capital levels by country can also
shed light on the question of sources of productivity growth.

Area-yield accounting
Area-yield accounting is based on the simple fact that growth in
production can be separated into two components: growth in
area and growth in yield.
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Box 22

MEASUREMENT OF
TFP GROWTH RATES

FAO AGROSTAT data allow the calculation of the TFP growth
rate for 1961-1996 based on seven factors of production. First,
rates of growth for production and for each factor are
statistically estimated. Second, factor shares are estimated for
three periods (1961-1976, 1971-1986 and 1981-1996) using
factor-output ratios and estimates of factor shares from
independent studies for India and Brazil. The arithmetic of the
calculations is explained in the following.
Growth in TFP (GTFO is defined as growth in production (GO
minus growth in production inputs (G) (see also Box 21, p.
248):
GTFp

Gp

Growth in production can be estimated for three periods
(1961-1976, 1971-1986 and 1981-1996) from FAO
AGROSTAT data as the coefficient b in a regression for each
country.
log (P) = a + b year
Growth in inputs is defined as:
SAGA + SI G, + Sw Gw + SAN GAN + ST GT +S GH + SF GF

Sources. Factor shares for India.

R E Evenson and Y Kislev 1975

4tcultural researchand productivity New
Haven, Connecticut, USA, Yale

University, R E Evenson and M W

Rosegrant. 1995 Totalhctorproductivny
and sources of long-term growth in Indian

where.
GA is growth in cropped area, SA is the cost share;
G, is growth in irrigated area, S, is the cost share;
Gw is growth in agricultural workers, Sw is the cost share;
GAN ¡S growth in work animals, SAN is the cost share,
GT is growth in number of tractors, ST is the cost share;
G. is growth in number of harvesters, S, is the cost share;
GF is growth in fertilizer and SF is the cost share.

agriculture EPTD Discussion Paper No 7,

Washington, DC, IFPRI Factor shares for
Brazil A F D Avila and R E. Evenson

1998 Total return productivity growth in
Brazilian agriculture and the role of
Brazilian agricultural research Economia
Apphcatla

Growth rates for each factor were estimated for the three
periods using the same procedure as for production.
Factor shares were estimated by calibration to TFP studies in
India for several periods and in Brazil for several periods.
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Figure 25

DISTRIBUTION OF COUNTRIES BY INCREASE IN
TOTAL FACTOR PRODUCTIVITY
(NUMBER OF COUNTRIES)
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Improvement in genetically determined plant performance, in
particular, results in yield growth. Yield growth measures have
been used as indicators of the contribution of the green
revolution associated with improved (semi-dwarf high-yielding)

Improvements in developing
countiles' aglicultm-alyields
did not stop with the green
_revolution but continue to
grow.

varieties of wheat and rice in the late 1960s in South and
Southeast Asia. These improved varieties are credited with
increased yield and production and with saving millions of poor
families from the dismal prospect of the Malthusian-resources
development perspective.
Figure 26 displays area-yield production accounting by
decade for major crops in developed and developing countries.
Briefly the comparisons show:
VVheat production increased very rapidly in developed
countries in the 1960s and 1970s, but slowly thereafter
with yield increases accounting for all growth after the
1950s. For developing countries, the most rapid growth
occurred in the 1970s and 1980s. The growth rates were
very high. Most of the growth in production was the result of
yield growth. Green revolution studies usuadly regard the late
1960s and the 1970s as the green revolution period,
although rates of yield growth continued to be high in the
1980s and 1990s. Studies of varietal production also show
that new varieties were being developed at a high rate in the
1990s.
Rice production shows a similar pattern; rapid growth in
production in developed countries during the 1950s and
1960s and slow growth thereafter. For developing countries,
high growth continued throughout all the decades
considered. Green revolution gains in rice are evident for the
1960s and 1970s, but were not confined to these periods.
It should be noted, however, that yield gains were highest in
irrigated rice production. Few new varieties of upland rice
were produced, but the rate of new variety development for
paddy rice remained high over all periods.
Maize production also increased most rapidly in developed
countries in the 1960s and 1970s, with small increases in
the 1980s and 1990s. All production growth was caused by
yield grow& For developing countries rapid yield growth
continued throughout all decades. Yield increases are
responsible for between two thirds and three quarters of
production growth after the 1950s. (It is generally thought
that the green revolutions in developing countries occurred
only in wheat and rice. These data show that it also occurred
in maize ) Since the mid-1980s, production gains have been
more rapid in maize than in rice and wheat.
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Figure 26

ANNUAL AVERAGE GROWTH RATES OF OUTPUT
FOR SELECTED CROPS
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Figure 26 (continued)

ANNUAL AVERAGE GROWTH RATES OF OUTPUT
FOR SELECTED CROPS
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Figure 26 (continued)

ANNUAL AVERAGE GROWTH RATES OF OUTPUT
FOR SELECTED CROPS
Soybeans
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For pulses in developed countries, production growth was
high in the 1950s and 1960s, but has been slow since then
as area changes have been negative. For pulses in developing
countries, area expansion fuelled high growth in the 1950s
and 1960s. In the 1970s, pulses were effectively crowded
out by increased cereal production. Growth in production
has picked up in recent years, but yield improvements in
pulses have been slow.
Soybean production grew very rapidly in developed
countries in the first three decades of the half century,
mostly owing to area expansion. In developing countries,
growth has also been rapid since the mid-1960s. Yield
growth was especially rapid in the 1960s and 1970s.
Roots and tubers in developed countries have experienced
negative production growth since the 1950s. In developing
countries, production and yield growth rates were high
throughout the 1970s then declined.

Studies of returns to investment in agricultural
productivity
An alternative approach to TFP source identification is to
measure the growth contribution of investments in production
growth. Two different types of method have been applied:
project evaluation methods and statistical methods.

Project evaluation methods. This approach attempts to
measure benefits in the form of growth components that can be
attributed to investments in agricultural research programmes,
agricultural extension programmes, farmer uaining programmes
and infrastructure. A number of studies attempting to measure
the benefits attributable to agricultural research and extension
programmes have been completed utilizing project evaluation
methods. These allow the internal rate of return (IRR) of the
project to be identified, among other indicators. The IRR is the
rate of discount for which the present value8 of the benefits is
equal to the present value of the costs. It can be interpreted as
the rate of return or interest rate realized on investments in the
programme, evaluated over a long period of time.
Statistical studies of returns to investments. A second body of
return to investment in agriculture and agricultural extension is
based on statistical estimates of coefficients in PFP and TIT
decomposition studies (see Box 23 for technical details) The
basic idea of these studies is to identify, statistically, the
contributions to growth in PFP or '1FP with variables that are
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based on investments. Research programmes typically affect
productivity with a time lag, which results from time lags
between expenditure and discovery and between discovery and
diffusion. Studies have estimated this time lag to be between five
and ten years from spending to full productivity impact
Decomposition studies can then compute an estimated benefits
stream associated with a one-unit investment in a given period
(or over several periods). This enables the analyst to calculate a
marginal internal rate of return to investment which can be
interpreted as the returns to public investment in the
programrne, where benefits are measured as the total benefits to
producers and consumers.

Studies on returns to investments (project methods and
statistical methods). IRRs from studies of returns to extension and
research based on both project evaluation and statistical methods
are summarized in Table 16.9 VVhile most studies on extension
used statistical methods, studies on applied research used both
methods. Distributions of IRRs for a number of study categories
are presented. Two features characterize virtually every category. The
first is that the IRRs are high - 74 percent of the extension IRRs

and 82 percent of the research IRRs exceed 20 percent The
second feature is that the IRRs have a broad range of estimates.
Table 16

IRR ESTIMATES SUMMARY

Percent distribution

!Slumber
of IRRs

reported

Extension

81

Approx.
median

0-20

21-40

4140
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81-100
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016

0.03

0.19

0.13

41

47
46
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0.11

0.31

0.11

21

10

0.19
0.26
0.30

0.14
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Africa
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0.13
0.40
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0.20

0

Asia
Latin America

0

0.16
0.14
0.09
0
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0.16
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0.15

0.07
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40
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Box 23

RETURNS TO INVESTMENT:
TFP (AND PFP) STATISTICAL DECOMPOSITION METHODS
Statistical decomposition
methods require that
variables for a region and

time period of the following
general types be defined:

Grri,= a + bilkes + b2Ext +
b3Sch + b,Inf

For example, the research
programmes servicing a
region in the period t to t+ I
will be based on investments
made before period t.
Research programmes
typically affect productivity
with a time lag, not only

from expenditure to
VVhere:
GTFF, is a measure of TFP
(when PFP measures are

used, input prices should be
used as independent
variables);
Res, Ext, Sch, la are
variables corresponding to
research, extension,
schooling and infrastructure
services respectively.
The method enables the
analyst to identify TFP

growth contributions
statistically with variables
that are based on
investments. Each of the
explanatory variables is
designed to reflect TFP
services for the 'unit of
observation. These services
have both time and spatial
dimensions which should be
estimated and included in the
statistical design.

discovery, but also from
discovery to diffusion.
Studies have estimated this
lag to be five to ten years for
full TFP impact. Research
service variables are
constructed accordingly as
time-vveighted cumulations
of prior investment.
Spatial dimensions must
also be addressed because a

region may benefit, not only
from the research station
associated with the region,
but also from research
findings from other stations
and from private firms. This
requires estimation of spill-in
weights (although few
studies have actually
estimated these).
YVith time and spatial
weights and estimates of b1,
b2, etc., decomposition
studies that compute an
estimated beneflts stream

associated with a unit of
investment in a given period
can cover several periods.
This enables the analyst to
calculate a marginal internal
rate of return to investment
The estimates of bo b2,
etc., combined with changes
in the Res, Ext, etc. variables,
can also be used to attribute
portions of TFP growth to
each investment (see Table
17, p.267).
It should be noted that
TFP growth needs to be
measured consistently as
regards factor quality
treatment. It is inappropriate
to mix "raw" TFP estimates
with quality adjustment
estimates.
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Retuins to public investments
in aglieultuzal research and
extension are veiyhigh.

Given the breadth of the range of IRRs in each category, it is
difficult to draw strong conclusions regarding differences in
means between categories. It can be noted, however, that the
categories with the greatest proportions exceeding 40 percent
are pre-invention science, private sector research and
development, rice research, and fruits and vegetables research. A
slighdy higher proportion of research studies exceed 40 percent
(59 percent) than is the case for extension studies (51 percent).
Regional distributions vary, with studies of both research and
extension in Africa having lower proportions exceeding 40
percent than in other regions. Asian research IRRs are
especially high.
There does not appear to be a time trend in the IRRs
reported. Studies for later periods show IRRs similar to those in
studies of earlier periods.'° This body of evidence indicates that
both research and extension programmes are high pay-off
investments for taxpayers.
Many studies have made comparisons between improved and
modern varieties and traditional varieties (see Box 24). Plant
and animal breeders have contributed to productivity growth by
developing plant cultivars and animal breeds (and individual
animals) that are more productive and less susceptible to
damage by pests and pathogens (see Box 25).

Accounting for contributions to producdvily gro wth. The
statistical studies summarized in Table 16 can also be used to
account for PFP or TIT growth. Each variable (research,
extension, etc.) in the statistical model has an estimated
coefficient (or coefficients). These coefficients indicate how
much PFP or TFP growth is associated with a given change in
the same variable. Thus, it is possible to compute the
contribution to growth produced by each source over a
particular period.
Table 17 reports such growth accounting calculations based
on studies for the United States, India and Brazil For India. the
contribution of high-yielding varieties is measured; these
varieties were a major source of growth in the 1970s. The
accounting structure used identifies several sources of r.IPP
growth, including research programmes, extension, schooling
and market developments. Such accounting, it should be noted,
does not indicate that each source of growth is independent of
other sources. In fact, the sources complement one another.

Empirical evidence on the role of technological capital
In Figure 22, p. 251 productivity gaps were conceptually
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Table 17

TFP GROWTH ACCOUNTING

US agriculture
(1950-1982)

Brazilian agriculture
(1970-1985)

Crops Livestock Crops

Indian agriculture
1956-1965 1966-1976

Livestock

Aggregate

Crops

Crops

1977-1989

Crops

Annual TF P

growth

0.63

0.51

1.11

0.9

1.00

1.27

1.49

1.14

0.36

0.09

0.23

0.55

0.30

0.22

0.38

0.45

0

0.20

0.04

Proportion

resultingfrom:
-Public sector
research
(High-yielding
varieties)
-Industrial
R&D
-Agricultural
extension
-Farmers'
schooling
Government
programmes
-Markets

-Other

0.24

034

0.17

0

0.31

0.07

0.18

0.07

0.25

0.17

0.07

0.05

0.02

0.66

0.16

0.43

001

0.01

0.01

0.04

004

0.05

0

0.19

0

0.08

002

0.06

0.30

0.13

045

0.40

037

Sources:United States data: W.E. Huffman and R.E. Evenson. 1993. Science for agriculture, p. 212, Table 7.10. Ames, Iowa, USA, Iowa
University; Brazil data: A.F.D. Avila and R.E. Evenson. 1998. Total return productivity growth in Brazilian agriculture and the role of Brazilian
agricultural research. EconomiaApplicada, Table 13; India data.. R.E. Evenson, C.E. Proy and M.W. Rosegrant. 1999. Agricultura/ productivity
growth in India IFPRI Report No. 109. Washington, DC, IFPRI.

defined in terms of technological capital (TC) classes. Box 26,
p. 273 provides an empirical methodology for classifying
countries into different TC classes based on eight TC indicators.
Using this classification method, it was possible to place 89
developing countries into one of four TC classes in each of

three different periods (1961-1976, 1971-1986, 19811996). Most countries achieved an improvement in TC class
over the three periods, as indicated in Box 27, p. 274 where
countries are identified in terms of their technological capital in
each period.
Figure 27 displays distributions of TFP growth rates by TC
change classes. First consider the 21 countries that have not
advanced beyond TC II (i.e. 112 and 222). These countries
effectively inherited little (TC I) or poor (TC II) technological
capital and have achieved little improvement over the 19611996 period. Seventeen of the 21 countries are in sub-Saharan
Africa. The sample of countries does not include several
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Box 24

PRODUCTIVITY AND
VARIETAL
IMPROVEMENT

The green revolution,
popularized in the media in
the late 1960s and early
1970s, associated

productivity gains with highyielding or modern crop
varieties of wheat and maize.
There is little question that
improved varieties were
important and that they
were a catalysing force in
productivity improvement.
The images created by the
popular press, however,
were misleading in many
respects. They left the
impression that the green
revolution was created by
the exceptional insights of a
small group of scientists in
IARCs, and that the modern
varieties produced as a
consequence were confined
to rice and wheat varieties
developed in the late 1960s
and diffused during the
1970s.

In reality, there were many
breeding programmes in
developing countries for a
number of crops before the
IARCs were established.
These programmes
developed many rice and
wheat varieties for tropical
and subtropical climate
regions in developing
countries. In rice breeding,
for example, programmes to
bring Japonica (temperate)
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genetic resources into Indica
(tropical) rice cultivars had
already achieved success in
the 1960s. Progress in

bringing temperate zone
wheat genetic material into
subtropical wheat cultivars
had also been made in
Mexico (led by a Rockefeller
Foundation programme that
was a predecessor of
CIMMYT).
The IARCs brought more
concentrated and directed

attention to the plant
breeding challenges

presented by tropical and
subtropical production
conditions. They facilitated
the exchange of genetic
resources and of advanced
breeding lines used as
parents in national
agricultural research systems
(NARS) breeding
programmes. Access to
genetic materials was
improved by the
establishment of IARC gene
banks and international
nursery systems. IARC
programmes complemented
NARS breeding programmes
and stimulated their
expansion.
Recent studies of varietal

production and release show
that the rate at which new
varieties were being
developed increased during
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the 1960s and 1970s in
several crops and that this
rate of varieta.I production
has been maintained since
then. In rice, for example,
more than 2 000 modern
varieties have been released
in more than 1 GO breeding
programmes. New traits
(disease resistance, drought
tolerance, etc.) have enabled
the expansion of highyielding varieties into more
production environments
over time.
Many of the studies of
returns to research are
based on the contribution
model by improved crop
varieties. The development
of improved crop varieties
appears to be the key to
moving from TC 11 to TC Ill
in the technological capital
formulation. A recent study
of rice research concluded

that roughly one half to two
thirds of the productivity
gains produced by rice
research programmes was
attributable to genetic
improvements.
The International
Agricultural Evaluation
Group (associated with the
Consultative Group on
International Agricultural
Research [CGIAR]) has
undertaken a recent study of
crop genetic improvement in

developing countries. The
study reports the following
findings:

Crop breeding
programmes in 1ARCs

complement the crop
breeding programmes in
NARS by providing
advanced breeding lines
and varieties that have
been extensively used as
parent materials by
NARS.

The rate of development
of new crop varieties
rose for wheat, rice and
potatoes from the 1960s
until the 1980s and
remained constant in the
1990s. For other IARC
crops, the rate of new
varietal development
continued to increase
throughout the 1990s.
The complementarity
between IARC breeding
programmes and NARS
breeding programmes
has stimulated higher
levels of investment in
NARS breeding

of diffusion of improved
crop varieties have been
observed in different
crops and regions,
however. Some regions
are disadvantaged
because their soil and

climate conditions are
such that new crop
varieties have little or no
impact. This is a factor in
the unevenness of
productivity change.
Returns to investment in
plant breeding
programmes have been
very high.

programmes.
New crop varieties have
continued to make
significant impacts on

crop productivity as
recently released
improved varieties
replace earlier improved
varieties. Different rates
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countries that have probably remained at TC I over the period.
notably Somalia, the Congo and Ethiopia. Dispersion in TFP
growth for this group is high with seven negative TFP growth
rates, possibly reflecting soil depletion, but probably also
problems of social stability, including civil strife. Many of these
countries have limited capacity to provide basic services for their
populations, none are industrialized. Five countries in the group
had TFP growth rates of over 1 percent, but the group mean was
only 0.2 percent. It would be reasonable to infer that these
countries are still governed by Malthusian conditions.

Box 25

Prior to the advent of
modern biotechnology

PRODUCTIVITY AND

methods, which enable
genetic material from one
species to be transformed
into another species,
breeders were constrained

GENETIC RESOURCES

to searching for better
genetic combinations within
the existing cultivated crop

' R E Evenson and D Gain 1997
Genetic resources, international
organizations and improvement in rice
varieties Economic Development

and Cultural Change, 45 471-500
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and livestock species. For
most of these species, rich
within-species diversity is
available to breeders in the
form of landraces in crops
and breeds in livestock. The
diversity was created by
farmers over previous
centuries as they selected
new types to suit new
conditions in new locations
and for expanding
populations.
This legacy of farmerselected biodiversity plus
mutants and wild or weedy
related species is of great
value to breeders today.
Many (If the productivity

gains in agriculture can be
attributed to genetic
improvements. Ex situ gene
bank collections of genetic
resources have been
developed for all major crop
species. These collections

hold a high proportion of
potentially collectable
material, for which a policy
of exchange has been
maintained.
To date, several studies of
genetic resource value have
been made. Most work has
been done on rice) These
studies conclude that genetic
resources have high
economic value and that
further collection, evaluation
and prebreeding (to identify
parental values) are
economically justified. The
studies also conclude that, as
breeding moves into the
biotechnolog-y era, traditional
genetic resources will be
enhanced in value.
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The second panel in Figure 27 displays 'HT growth rates for 24
countries that moved from TC II in the first period to TC III in the
second or third period (14 of these countries are in sub-Saharan
Africa). This group of countries has an average TIT g,rowth of 0.6
percent Eighteen of them showed positive '1H-' growdi, with three
countries in the 1 to 2 percent range. This means that the average
country in this group is rea Ii7ing approximately enough '1FP growth
to prevent production per caput from declining, and a few
countries are realizing good economic growth rates.
The third cluster of 29 countries were at TC III in the first
and second periods. Twelve of them moved to TC IV in the third
period. The mean TFP growth for this group was 1.53 percent, a
very respectable rate. Only one country had negative TFY growth

and nine had more than 2 percent TIT growth per year.
The fourth group of 14 countries includes countries that
either inherited TC IV levels or had moved into them by the
second period. This group includes China, India and Brazil. It
has performed extremely well, with a mean TFP growth of 2.3
percent and four countries achieving more than 3 percent. This
set of countries has R&D capacity in industry.
While these TFP measures are crude and the TC classes
somewhat arbitrary, the TFP-TC correlations tell a powerful
story." The story, simply put, is that countries in TC I realize
litde or no TIT growth. Moving to TC II, where basic
government institutions are in place and some agricultural
research capacity exists, modest growth is achieved. Countries
with TC III capabilities can realize high rates of TFP growth and
have significant agricultural research and extension systems.
Countries with TC IV capabilities can realize super growth in
agriculture. Since TC IV encompasses R&D capabilities in the
agricultural supply sector, part of this super TFP growth is a
spillover from industrial TFP growth.

OTHER ISSUES IN AGRICULTURAL
PRODUCTIVITY CHANGE

Productivity changes and resource degradation
The sustainable development movement of the past two
decades draws attention to the possibility that productivity gains
in many countries may have been realized at the expense of
degrading resources. It is often not recognized, however, that
resource upgrading, either through investment in drainage and
irrigation or through farming practices (crop rotation, fertilizing,
liming), also occurs.
It is important to note that the 'UP measures reported in the
previous section, in principle, do take account of net
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degradation or net upgrading of the resource base. It is quite
plausible that countries with low TFP growth rates are
experiencing net degradation, and that countries with high TFP
growth rates are experiencing net upgrading. To the extent that
this is the case, resource degradation is inversely related to
technological capacity and per caput income.
The literature on resource degradation rates identifies several
problem areas, including salinization, soil erosion and
intensification.
Salinization problems have been severe in some locations
(e.g. Pakistan). In some cases, better management would have
prevented these problems. In other cases, management may not
have prevented the problem and, with hindsight, it can be
conduded that irrigation should have been controlled.
Soil erosion occurs continuously, some areas benefit from
erosion, others lose. Erosion on some soils translates into
reduced natural productivity. In others this is not the case. Soil
erosion can be, and in many countries has been, controlled and
managed, in particular where households have secure property
rights. (Crosson12 provides a useful survey of soil erosion and
productivity effects.)
Intensification, i.e. the use of fertilizer and other chemicals
and improved varieties to achieve high yields, is seen by some as
damaging to land productivity. There is concern that such
agriculture in the tropics may have negative environmental
effects that have not been realized in high-yielding agriculture in
the temperate zones. The experience with high-yielding
agriculture in temperate zones is that, with proper management,
even poor natural soils can be improved. This requires
investments, and most soils in tropical regions, especially in
Africa, have not benefited from these investments. The majority
of soils in Africa have large unexploited potential for
improvement through investment.

Productivity changes and income distribution
The benefit from productivity gains can be distributed in
different ways among producers and consumers and across
locations, according to circumstances. Productivity gains lower
costs, which leads to increased supply. In a small economy open
to international trade, domestic prices are determined by
international market prices, so prices do not fall when
production costs fall. In this case, consumers do not gain from
productivity change and producers capture all the benefits. For
an economy that is closed to international trade (or for nontraded goods), on the other hand, prices will fall when
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Box 26

TECHNOLOGY
CAPITAL INDEXES

Developing countries were
classified according to
technology capital (TC)
classes in three different
periods (1961-1976, 19711986, 1981-1996). Four TC
classes were defined, based

on eight indicators as shown
below. The criteria ensure
that countries are included in
only one TC class in each
period. Most countries
achieved TC improvements in
recent decades (see Box 27).

Indicators

TC I

TC II

Adult male illiteracy

=50%

<50%

<50%

<35%

Proportion of labour
force in industry

<10%

<15%

>15%

>15%

Little or none

<0.5%

=0.5%

Foreign direct
investment/GDP

0.25%

or more
R&D in manufacturing
firms/manufacturing
value added

None

None

<0.25%

=015%

Royalties and
licence fees paid

None

None

Minor

Substantial

Royalties and
licence fees received

None

None

None

Minor

Low

Moderate

High
=0.5%

Agricultural research
investment intensity

Intellectual property rights

<0.25%

0.25-0.5%

High
=0.25%

of agricultural
production

of agricultural
production

of agricultural
production

of agricultural
production

None

None

Weak
protection

Moderate
protection

Indicator data are drawn from che World Bank Development Indtcators database
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Over recent decades most
countries have changed their
TC levels through
investments and institutional
development. Below
countries are listed according
to their classification by TC
levels in each of the three
periods 1961-1976, 1976-

Box 27

DYNAMICS OF
TECHNOLOGICAL
CAPITAL
ACCUMULATION

I 986 and 1986-1996 (e.g.
112 indicates TC 1 in the first

two periods and TC II in the
third period).
Most of the countries in

the I I I, 112 and 222
categories inherited TC I
levels in the 1950s; the

countries in the 222
classification had upgraded

their TC rating to TC II by
about 1970, but have
remained there since. Only a
few countries have achieved
more than one TC upgrade
over the 40 years covered.
More than half have achieved
one upgrade.

COUNTRY CLASSIFICATIONS (1961-1976, 1976-1986, 1986-1996)

I I I

Zaire

112

222

Angola

Burkina

223
Bangladesh

233

Dominican

334

344

Barbados

Algeria

Bahamas

333

444

Argentina

Rep

Faso

Congo

Benin

Côte
d'Ivoire

Botswana

Gabon

Cyprus

Bolivia

Belize

Brazil

Ethiopia

Burundi

Guatemala

Cameroon

Ghana

Guadaloupe

Ecuador

Chile

Costa

Somalia

Cambodia

Lao People's

Guyana

Kenya

Indonesia

Egypt

China

Korea,

Chad

Malawi

Madagascar

Nigeria

Iran,

El Salvador

Colombia Singapore

Gambia

Sudan

Mali

Paraguay

Iraq

Honduras

India

Guinea

Togo

Mongolia

Peru

Jordan

Jamaica

Malaysia

Guinea-

Uganda

Namibia

Senegal

Libyan

Saudi Arabia Mexico

Rica

Dem Rep

Rep

Islamic Rep.

Bissau

Arab Jam

Haiti

Nicaragua

Sierra Leone

Morocco

Swaziland

Sri Lanka

Martinique
Mauritania

Tunisia

Mauritania

Turkey

Thailand

Mozambique

Tanzania,

Suriname

Pakistan

Uruguay

Nepal

Viet Nam

Panama

Zimbabwe

Niger

Zambia

Philippines

United Rep.

Rwanda

Reunion

Yemen

Syrian Arab
Rep

Trinidad and
Tobago
Venezuela
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Figure 27

DISTRIBUTION OF TOTAL FACTOR PRODUCTIVITY
GROWTH BYTC CLASSIFICATION
(NUMBER OF COUNTRIES)

TC I-TC 11 (112+222)
A

0.22%

TC II-TC III (223+233)

-1.5--1%
-1-0.5%

-0.5-0%
0-0.5%
0.5-1%
1-1.5%
1.5-2%

0.6%

TC III-TC IV (333+334)

2-2.5%
2.5-3%
3-3.5%
3.5-4%

Mean value

1.53%

TC III-TC IV (344+444)
-6
5

4
3

2
1

Source: FAO, based on author's
elaboration

2.29%
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productivity gains lower costs. This produces gains to
consumers, while individual producers will gain or lose
according to whether their average costs declined by more or
less than prices declined.

Technology-induced declines
In production costs may
benefit only some fanners
and 11 a ay harm faimeis who

do not ha ve access to the
technology.

Cost declines may vary among producers, and farmers may
differ in adoption patterns. Early adopters will then have cost
declines before they accrue to late adopters. Creditconstrained farmers may have slower cost declines than
farmers with good access to credit. These factors appear to
have been of importance in developing countries, but
extension and infrastructure programmes have had a levelling
effect on them.
The most important factor affecting cost declines in an
economy, however, is the nature of biotechnology and its
interaction with soil and climate conditions. The first modem
green revolution rice varieties were adopted on only about 30
percent of India's irrigated and rainfed rice land. Even though
they were very productive under certain conditions (e.g. with
good water control) their advantage was reduced or lost under
other soil, climate and pest/pathogen conditions. Several
generations of breeding for host plant resistance to insect
pests and diseases and for host plant tolerance to abiotic
stresses (e.g. drought stress) produced rice varieties that are
now planted on roughly 90 percent of India's irrigated/
rainfed rice area. But this high-yielding varietal technology
still remains unavailable to many farmers in upland,
deepwater and other unfavourable production conditions
for rice.
This favourable-unfavourable production environment
situation has been an important element in most developing
economies. It creates serious inequities and conditions where
improved technology benefits all consumers and some
producers, but actually harms producers who do not have
access to cost-reducing technology for reasons of location.
There are some remedies for this situation, although they will
not necessarily create equal access to productivity gains. The
most important one is to develop research and experiment
station systems designed to serve all regions. This can then be
supported by extension, schooling and infrastructure
investments. Plant breeding programmes, as noted in the
Indian example, can and do tailor genetic improvements to
local conditions. Another remedy is the movement of people.
A recent study by IRRP3 concluded that labour mobility
enabled workers to avoid the unfavourable environment effects
on wages.
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SOURCES OF PRODUCTIVITY GAINS
Economic studies of productivity gains in agriculture show
considerable variation in productivity performance across
countries and periods; but patterns do exist Studies of
productivity change (and the TFP-TC correlations reported
above) are consistent in showing that technological capital is
critical in determining productivity performance. Technological
capital is cuniulated over long periods of time. Developing
countries differ gready as regards the capacity inherited from
colonial regimes in the early part of the second half of the
twentieth century, and also in their investment in upgraded
capacity over the half-century.
From the agricultural development models discussed earlier
in this chapter, the following generalizations appear to be
supported by the experience of the past several decades.
The Malthusian-resource model could be considered valid for
a subset of developing countries. Those economies that did not
invest in a minimal level of TC realized few or no productivity
gains and experienced declining per caput incomes unless they
had abundant land resources. Of the 21 developing countries
failing to move beyond TC II over the past half-century, none
appear to have attempted to solve their problems with the
classic Malthusian remedy - population control. Had they done
so without investing in technological capacity, it appears that
litde income growth would have been achieved. Some studies
nevertheless conclude that high population densities stimulate
investrnents in technological capital.
Some of the TC II countries attempted to achieve productivity
growth by stressing the best practice model. This model calls for
investment in agricultural extension as the lead TC strategy and has
had rather limited success. VVhen countries have moderate levels of
literacy, extension "mining" (see Figure 22, p. 251) to improve
farmer productivity by using existing technology more effectively
produces only limited growth for a limited period of time.

It is the adaptive invention model that enables countries to
achieve high productivity growth. This means building a research
capacity. It also means building a capacity to train researchers.
With the development of IARCs and their support of TC III
national agricultural research programmes, high rates of
productivity growth have been realized. As the programmes are
complemented by institutional investments in markets and
infrastructure, their effectiveness increases.
However, super productivity growth in agricultm-e takes place
only when productivity growth is being realized in the industrial
sector. This occurs in TC IV countries and, when it occurs, there
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can be massive poverty reduction. There is little or no evidence for
leaping from TC I to IV - countries do not achieve TC IV without
having first achieved III. This indicates that the agricultural sector
is an important catalyst for TC rv development_

Real ¡idees of most cereal
grab's have dropped by about
50 percent over tbe past
50 years.

LESSONS FOR POLICY-MAKING
The production and productivity performance of the agricultural
sector in developing countries over recent decades was both
extraordinary and uneven; extraordinary because of the
magnitude of the production and productivity gains achieved,
and uneven because production and productivity gains were
realized at different rates in different regions and countries. The
extraordinary quality of the production performance in today's
relatively open and globalized economy has been a factor in the
realization of low food prices. In fact, the real prices of most
cereal grains in 1999 were roughly half their 1950 levels.
As for investments. the experience of the past half-century has
been very different for investments in true public goods
production for agriculture (research, schooling and extension)
and for investments in most state-owned enterprises.
Investments in public good production have yielded high
returns to taxpayers, while investments in most state-owned
enterprises have not. Governments in developing countries and
development agencies have not always been able to distinguish
between productive and essential public investments, and
unproductive and non-essential public investments where the
private sector is the efficient form of economic organization.
There are many lessons from the events of the past halfcentury. Experiences differ by country, period and commodity,
but certain pattems stand out and are of relevance in the
context of future planning. The following are some of the
general lessons that can be drawn.
Productivity gains require investments. It simply is not the
case that countries can achieve productivity gains via
technological spillovers ("spill ins") without investing in
technological capital.
Investment can be achieved via two means. The first is to
provide an institutional and policy environment that provides
incentives for private sector investment, including foreign direct
investment. The second is to engage in public investment and. in
many cases, public sector control of activities that the private
sector does not invest in (and cannot be encouraged to do so).
This balancing of public and private investment is not easy. It
requires careful evaluation and planning.
Population control programmes based on the 1VIalthusian-
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resource model will not, in and of themselves, produce real
welfare improvement. They must be complemented with
investrnents in technological capital."
Most inventions in developing countries are adaptive
inventions, i.e. adaptations of inventions made in developed
countries. In public sector agricultural research programmes,
IARCs facilitate adaptive inventions, as do private multinational
firms. Developing countries can exploit international
productivity sources if these are accessible to them and if they
have invested in domestic capacity.
There is a sort of technological sequencing within productivity
improvement. Genetic improvement appears to be central in
that it provides a complementary relationship with extension
and agronomy, pathology, entomology, economics and other
research fields. Once an economy reaches an advanced level of "
technology capacity, the effectiveness of extension and
management advice depends on investment in research.
The full effects of productivity improvement are realized
through broader economic changes. Agricultural productivity
gains may not accrue exclusively, or even primarily, to farm
producers. Markets distribute the gains to both producers and
consumers and enable the general population to benefit.
As developing countries seek to move to TC IV, they must first
progress through L II and III. For most countries in TC I and II,
the agricultural sector is the dominant sector of the economy
and obviously ciitical to development. The technological capital
investments required in agriculture to move to TC III are
investments in public sector agricultural research and extension.

Projections suggest that
productivity gro wth in

a iculture will continue for
the next 25 years.

PROSPECTS FOR AGRICULTURAL PERFORMANCE
As the twenty-first century begins, there are both favourable and
unfavourable factors which will play a role in agricultural
performance. Several recent studies by the World Bank, FAO
and the International Food Policy Research Institute (IFPRI)
have projected global production trade and prices for
agricultural products. All agree that for the next 25 years or so
the favourable factors will outweigh the unfavourable factors and
that per caput food production will increase sufficiently to
prevent food prices from rising. In fact, all three models project
declining real food prices. Thus the extraordinary nature of the
food and agiiculture sector performance is likely to continue for
some time. (These models take imito account the fact that veiy
new technoloo will become effective in the near future.) The
unevenness of food and agricultural performance is,
unfortunately. also likely to continue.
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Favourable factors
Virtually all developing countries experienced high rates of
population growth in the 1950s and 1960s. Declines in death
rates, especially of infants, had occurred in the 1940s and
1950s producing a population boom. This also gave rise to a
population burden, because populations grew faster than the
workforce (it takes 15 years for the newly born to become
workers) i.e. the dependency ratio rose.
Partly for policy reasons (family planning programrnes, rural
health progress, etc.) and pardy for economic reasons, families
began to reduce fertility rates and thus enter the second phase of
demographic transitions. The fertility rate began to decline in
different countries at different times, with Taiwan Province of
China, Singapore, Hong Kong and the Republic of Korea - the
"Asian Tigers" - leading the way. By the 1970s, most Latin
American countries and other countries in Asia were also
experiencing fertility declines and, by the 1990s, they had spread
to virtually all developing countries. For developed countries the
fertility decline was truly astounding; by 1995 ahnost all
developed countries were below replacement fertility levels.

There is still considerable population momentum associated
with the fact that more children in the last generation means
more mothers in this generation, but the largest global
population increments occurred a few years ago and further
increments will become smaller each year. As fertility declines
and population growth slows, a demographic gift in the form of
a falling dependency ratio takes place because the workforce
grows more rapidly than the population. This gift is very
favourable for agriculture, since workers are vital to agricultural
production.
At the beginning of this half-century, the technological capital
of developing countries was very limited. Only a few had
achieved productive research capacity (TC III) in 1950. By
1990, most developing countries had technology capital levels
of TC III or IV.

In 1950, the CGIAR system of IARCs had not yet been
developed. By the 1990s, several IARCs had produced
important research and technolog,ical findings, many modern
high-yielding variety programmes were being developed by
IARCs, and the exchange of genetic resources, including
advanced breeding lines, was facilitated by the IARC gene bank
and international nursery systems. This made NARS more
productive.
l'he development of IARC-NARS programmes is still not
complete, however. Progress in increasing the technological
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The green revohition
High-yielding varieties of rice

are now planted in 90 percent
of India's irrigated and rainfed
rice area

capacity of countries with limited capacity has not been
particularly good in the past decade or so, as international
support for the programmes has diminished. Nonetheless, the
existing capacity and the development of improved varieties,
agronomic practices (integrated pest management), etc. provide
technological momentum that will ensure further productivity
growth probably at something like the growth record of the

1990s.
The biological sciences that provide the scientific foundation
for the agricultural sciences have also made extraordinary
progress in recent decades. Fundamental scientific discoveries
in the basic fields of science are occurring at unprecedented
rates and it is no exaggeration to suggest that a scientific
revolution has been under way in recent years. This scientific
revolution has stimulated a technological revolution in the form
of biotechnology, which is still in its formative stages and has
accumulated a broad anay of critics. The most aggressive
investors and developers of biotechnology products for
agriculture have been private companies. Transgenic products
are now widely used in a number of developed countries, and
stronger intellectual property light (IPRs) are critical to plivate
investors in these countries.
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The public sector research system in developed countries is
also responding to pressures created by advances in science, by
strengthened IPRs and by the rapidly growing private sector
research and development activities. The response is seen in
graduate study programmes, research project selection and
design and a research system culture in which free exchange of
scientific information is possibly being curtailed. Public research
systems see both threats and potential in the biological science
revolution.
To date, the response of agricultural research systems in
developing countries has been very slow, and developing country
access to biotechnology products from the private sector will be
more difficult than in developed countries. At present, the TC IV
developing countries are realizing some of the benefits of
biotechnology, but the TC III countries (and certainly the TC I
and II countries) have yet to build capacity to benefit from this
scientific advance.
Productivity experience ove!' recent decades clearly shows that
the agricultural sector benefits from robust growth and
development in the industrial sector in both developed and
developing countries. The agricultural sectors in developed
countries are undergoing structural change (farm size,
specialization, contracting, etc.) as a result of industrialization,
but structural change has been less important in developing
countries. Industrial growth provides improved factors of
production to agriculture. It also improves the functioning of
labour markets and provides income growth which stimulates
improved market efficiency. Industrialization in developing
countries, notably in East and Southeast Asia, has proceeded
rapidly. The crisis of the late 1990s in Southeast Asia appears
to be subsiding and the next decades are likely to be decades of
rapid industrialization.

Unfavourable factors
Land degradation has probably occurred at a substantial rate in
some countries over recent decades. Land improvement has as
well. In almost all countries, good management of lands leads to
net improvements. h will be the case. however, that not all
countries will have good management in future decades. This is
especially important for countries where the long process of
developing practices to raise soil productivity is in its early
stages. Land degradation and land improvement take place in all
countries, but in countries with high TC levels and supporting
institutions, land tends to be managed more efficiently.
In developed countries, cropland expansion has virtually
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A lack of capital and
favourable institutions in
poor coundies impedes
solutions to resocure
degradation problems.

ceased (and actually reversed in most cases). With investments
in drainage and soil conservation measures, land is more
productive than it was half a centmy ago. In developing
countries with low levels of technological capital, poor
institutional conditions and high rates of population growth,
cropland expansion and fallow period reduction are occuning.
Land improving investments are, however, also occuning especially irrigation investments. It is possible that some of the
negative TIT performances realized in some countries reflect
significant land degradation.
Water is scarce in some regions, abundant in others. Inigation
systems have expanded over the past half-century in most
developing countries, but it is probably the case that inigation
investment opportunities have been exhausted in many regions.
Furthermore, irrigation system management has not been ideal
in many regions. But water scarcity is similar to land scarcity-,
productivity gains, especially genetic improvement gains, that
enable more production per unit of land also enable more
production per unit of water.
When referring to resource constraints, however, it is
important to emphasize that technological capital and
supporting institutions can alleviate such constraints. Resource
scarcity and degradation are, therefore, most important in the
poorest countries.
Most TC I and II developing countries have been losing
ground to developed countries for the past half-centtuy. These
countries face difficult political and policy environments, both
domestically and internationally. The biotechnology revolution
will almost certainly mean that they will lose further g,round,
given today's political and policy climate and the failure of these
countries to make the investments required to achieve
productivity growth.
Those developing countries that have achieved TC III status
have generally gained ground on developed countries over most
of the past half-century. They have reduced their technological
lag through adaptive invention programmes and have been
aided by IARCs. For the past decade, however, they have been
losing ground as biotechnology inventions at the frontier have
been made and put into practice. The political hostility to
biotechnology has connibuted to this by inhibiting the IPR
reforms and other policies important to gaining access to this
technology. It has also contributed by inhibiting investment in
training required to modernize the agricultural sciences in both
NARS and IARCs.
Many developing countries that have achieved TC IV status,
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however, do have the institutional backing to enable them to
benefit from advances in biological sciences and the associated
biotechnology invendons and are less likely to lose ground to
the developed countries because of delayed implementation of
these advances.
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NOTES
For the developed countries overall, total feed use in 1997 corresponded

1

to 60 percent of domestic supply of cereals, as against only 21 percent

for the developing countries.
2 Thomas Robert Malthus (1766-1834), in his Essay on the principle of
population as &affects the future improvementofsociety, discussed the

interaction between an exponentially growing population and a linearly
growing natural resource base which, without restraints on population
growth, would lead to continued pressure on living standards.
3

J. Simon. 1977. The economics of population gro wth. Princeton, New Jersey,

USA, Princeton University; E. Boserup. 1981. Population and technological
change: a study of long-term trends. Chicago,Illinois, USA, University of
Chicago Press.

4

D.E. Bloom and J.G. Williamson. 1998. World Bank Economic Review, 12:

419-456.
5

Public goods are goods that cannot be withheld from single individuals

without being withheld from everybody (classic examples are national

defence, police protection, street lighting). For this reason they cannot

be provided by private entrepreneurs (who would not be able to
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INTRODUCTION
The previous sections review various technological and socioeconomic aspects of agriculture, rural development and food
security from a historical perspective. The picture that emerges
is one of major achievements in terms of increased agricultural
production and productivity and greater food security for large
parts of humanity. However, poverty and food insecurity
continue to affect a large share of the world's population. This
section completes the historical analysis of the preceding
sections by focusing on political economy and governance
factors that, rather than reducing such situations of poverty and
food insecurity, help to perpetuate them.
The principal politico-economic question is why the escape
routes from poverty are often blocked. It is important to identify
the political and institutional mechanisms that prolong poverty
and draw lessons from the few cases among less developed
countries where the blocks have been successfully removed so
as to consider the context-specific prospects of replicating such
cases. The focus in this section will be more on conceptual
issues than on descriptive or prescriptive details.
There is now a large literature on the processes that generate
poverty traps, although attention has shifted from the traditional
discussion of Malthusian demographic traps and the
physiological traps that cause undemutrition to reproduce itself
as a result of low work capacity, towards imperfections in credit
and insurance markets. Here, wealth constraints (and the usually
costly private adjustments to those imperfections) severely
restrict the ability of the poor to enlarge their scale of
production, buy or lease land and equipment, take up highreturn high-risk projects or occupational choices, avoid
shortsighted strategies and invest in productivity-raising human
and physical capital formation.

COORDINATION FAILURES
Low-level equilibrium traps suggest some kind of coordination
failure. This implies failures in a society's various coordination
mechanisms at the level of the market. the government. or the
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local comrnunio 7institutions. Failures at these three levels are
often interconnected. Credit market failures, for example, are
crucial to our understanding of the origin and perpetuation of
poverty, but attempts to correct them through various credit
subsidy programmes in poor countries have been beset by
political and governance failures. This is illustrated by the mixed
results of the Integrated Rural Development Programme in
India, which is one of the world's largest credit programmes for
asset-building by the rural poor.
There is a similarly disappointing history of subsidized rural
credit programmes in Latin America)
Wealthier borrowers (and entrepreneurs) often appropriate the
credit subsidies intended for the poor. Credit administered
through government or parastatal agencies weakens incentives to
invest wisely or repay promptly, and the formation of political
connections to obtain debt relief and rent-seeking sometimes
becomes more important than responsible investment
behaviour. It is also a case of local institutional failure, as
community organizations that have the local knowledge to
overcome the inherent enforcement and information problems
related to official credit agencies are not deployed in many
cases. The relatively successful cases such as the Grameen Bank
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in Bangladesh and the Self-Employed Women's Association
(SEWA) in Gujarat, India, are still few and far between. SEWA is
a self-help organization for poor women, now encompassing
more than 200 000 members. The Grameen Bank aims to
reach the poorest and most vulnerable women. For the period
1985-1996, it had an adjusted repayment rate of 92 percent, a
real interest rate of 10 percent and a subsidy of 11 percent per
loan.2From a panel data set in two villages surveyed in
northwestern Bangladesh, Amin, Rai and Topa3 show quite
convincingly that subsidized credit is largely successful in
reaching the poor and the vulnerable under the Grameen and
other microcredit programrnes. Selection devices such as
offering only small loans, requiring weekly attendance, and
providing only moderate subsidies may have discouraged the
rich from participating and diverting the credit in these
prograrnmes However, as Morduch4 points out, the microcredit
movement worldwide has yet to make significant inroads in
areas where agriculture is the primary activity of the borrowers.
Failures of the insurance market, in addition to those of the
credit market (originating in similar information problems),
make the life of the poor extremely vulnerable to temporary
shocks (weather or market price fluctuations, illness, pests, etc.).
Movement in and out of poverty is sometimes as common as
chronic poverty. Data from the International Crops Research
Institute for the Semi-Arid Tropics (ICRISAT) covering six
Indian villages over the period 1975 to 1983 showed that,
while half of the population was poor in a typical year, only 19
percent was poor every year. In a panel data set in rural China
covering the period 1985 to 1990, Jalan and Ravallion5 found
that transient poverty, defined as poverty that can be attributed
to intertemporal variability in consumption, accounted for 37
percent of total poverty for those households that were below
the poverty line on average.
Faced with pervasive risks, the poor try to follow ex ante risk
management strategies (induding crop diversification, use of
low-yield drought-resistant varieties, protective irrigation,
sharecropping, migration of family members, etc.) or ex post
risk-coping strategies to smooth consumption intertemporally
(dissaving, sales of assets, borrowing from relatives and other
informal sources, remittances, withdrawing children from
school, etc.). Yet these attempts are often costly and insufficient.
For example, Morduch (1995)6 has shown from ICRISAT data
in India that households that are more vulnerable to income
shocks devote a much smaller share of their land to risky highyielding varieties compared with less vulnerable households.
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Thus, a low-return low-risk approach tends to prolong poverty.7
Attempts at local, informal risk pooling have proved insufficient,
particularly when there are systemic and covariate risks at the
village and region levels. In general, the difficulties in
enforcement and information dissemination associated with
both insurance and credit transactions frustrate poor
households in their efforts to insulate their consumption from
income shocks.
Some microcredit programmes, such as that of Burkinabé
Caisse Villageoise d'Éparg,ne et de Crédit den Bangh in Burkina
Faso, SEWA in India, the Grameen Bank and Bangladesh Rural
Advancement Committee (BARC) in Bangladesh, explicitly
provide simultaneous access to credit and insurance. Loan
defaults by poor women members in SEWA declined
significantly after there was a provision of insurance against
health and other risks. In order to diversify its own risks, the
SEWA Bank has now arranged for group insurance contracts
with a large state-run insurance company. Joint arrangements
between state and community organizations mitigate different
kinds of information problems and risks faced by both types of
organization, for example the local community organization can
provide group screening and monitoring services while the state
organization can cover for covariate risks. Such arrangements are
crucial in building viable credit and insurance programmes for
the poor but, as yet, there are too few of them in developing
countries.

GOVERNMENT INTERVENTION TO ALLEVIATE
FOOD INSECURITY
One of the main ways in which governments in some countries
have tried to alleviate food insecurity is to make available
subsidized food at authorized points of public distribution.
India, for example, has a large programme of public food
distribution through "fair price" shops, accounting for a
significant part of the government's budgetary subsidies. It is a
very cosdy programme, as an estimated 72 percent of the food
subsidy is taken up by overheads, storage. freight and interest
costs, etc.) and its benefits reach only a tiny fraction of the rural
poor in the whole country.8
A much more cost-effective way of reaching the poor
(specifically the able-bodied adults) is through public works
programmes where work is made available for low wages
whenever the worker wants. This is an arrangement offered by
the Employment Guarantee Scheme (EGS) in the state of
Maharashtra in India, for instance. Since the poor. particularly
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in lean agricultural seasons, can self-target themselves in such
works programmes, the leakage of the benefits to the non-poor
is relatively small (bogus master rolls ma:y, of cotuse, divert
some funds to the non-poor entrepreneurs). A detailed
comparative study, carried out by Guhan,9 of the costeffectiveness of EGS vis-j-vis the public food distribution
programrne in India suggests that the former is twice that of the
latter (even after taking into accottnt the foregone earnings of
those participating in EGS). In addition, there are secondary
benefits of EGS, including asset creation (roads, irrigation, etc.)
and increased bargaining power of peasant farmers in the
agricultural labour market Other studies to determine the costeffectiveness of alternative anti-poverty programmes in India by Radhakrishna et all° and Dev" - show that the cost per
rupee of transfer to the poor was Rs 5.37 for the public food
distribution scheme, Rs 2.28 for an India-wide public works
programme (called JRY) and Rs 1.87 for EGS in Maharashtra.
Of course, programmes such as EGS are more effective in
relieving transient poverty and providing a floor to agricultural
wages than in improving skills, sustainability of income or
autonomy. Self-employment on farms and in artisan shops is a
better avenue for the latter pmposes. Regarding selfemployment, while those who emphasize market failures point
to the constraints posed by credit, marketing and physical
infrastructure (e.g. roads or electricity supply), those who
emphasize government failure point to cumbersome regulations
and state interventions in pricing. The latter also show that
serious underpricing of scarce inputs - such as capital, energy,
water and environmental resources - often leads to the
adoption of capital-intensive and environment-damaging
projects, which ultimately hurt the poor. In addition, the
requisite government subsidies drain the public treasury of
funds that could have been much better invested in
infrastructure and public investment in agritculture. Those who
emphasize local institutional failures point to the fact that
inappropriate technology and disenfranchisement of the poor
from their traditional access to environmental resources are
often the outcome of distant centralized decision-makers not
being sensitive to local information on methods of production,
traditional arrangements and particularistic needs.

ECONOMIC AND SOCIAL FUNCTIONS OF THE
GOVERNMENT
It is now generally agreed that, while the government often plays
an obtrusive role in areas where it usually performs poorly (e.g.
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in certain lines of manufacturing or trade, including regulations
in foodgrain marketing and pricing),1 2 it frequently does not play
an important role where it should (e.g. providing basic
education, research and extension services, public health and
sanitation and roads). In particular, falling public investment in
agricultural research and development in many countries is
slowing the rate of technological progress in agriculture, while
the decline of investments in the maintenance and repair of
irrigation and drainage systems and rural roads as well as in the
prevention of soil erosion have curtailed the effectiveness of
earlier investments in agriculture. In Africa, public agronomic
research aimed at locally specific technological improvements
has been seriously deficient In China, recent projections by
IFPRI suggest that every yuan renminbi invested in research and
irrigation over the coming decades could yield returns of
between Y 3.6 and Y 4.8.
Those who emphasize the role of local institutions underline
the importance (from the point of view of both targeting and
cost-effectiveness) of local governments, accountable to the local
people, in the provision of public goods and services. Standard
examples of this are the serious problems of absenteeism of
salaried teachers in village public schools and doctors in rural
public health clinics - a situation that may be mitigated by
making the teachers and doctors answerable to local village
councils and dependent on them for at least part of their
salary. The same applies to the accotmtability to local farmers
of government officers such as extension agents,
irrigation engineers, water guards and veterinarians
for farm animals.
Accountability usually brings responsibility in decisionmaking and in implementation, which helps in improving
quality and cost-efficiency. There is some scattered evidence of
such quality improvement and cost savings. The Workl
Development Report 1994'3 on infrastructure reports several
cases. In Mexico, under the municipal fund project intioduced
in 1990, community committees (Comites de Solidaridad)
manage rural investment in simple infrastructure such as small
water supply systems, rural roads and bridges and school
buildings. Studies have found that these projects often cost one
half to two thirds as much as similar projects managed by state
or federal agencies. A review of World Bank data for 42
developing countries found that, where road maintenance was
decentralized, backlogs were lower and the conditions of roads
better. Data for a group of developing countries reveal that per
caput costs of water in World Bank-fimded water projects are
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four times higher in centralized than in fully decentralized
systems. An econometric study by Isham. Narayan, and
Pritchett" of 121 completed rural water supply projects in 49
countries showed that seven out of evely ten projects succeeded
when the intended beneficiaries took an active part in project
selection and design, but that only one in ten succeeded when
they did not.
VVith the aim of improving the effectiveness of in.vestments,
the emphasis of public investments in agriculture is shifting
from massive state investment in large dams (which often cause
large displacements of people, environmental damage,
waterlogging and salinity and arbitrary water control operations
run by a corrupt and distant bureaucracy) to better local
management of existing irrigation systems and minor irrigation
projects under some form of community control. In a
comparison of the mode of operation of canal irrigation
bureaucracy in the Republic of Korea and India, Wade15 finds
the former to be more sensitive to the needs of the local
farmers, and thus more effective. The Indian canal systems are
large, centralized hierarchies in charge of all functions
(operations and maintenance as well as design and
construction). Their ways of operating (including promotion and
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transfer rules for officials, rules designed to minimize
identification between the irrigation patrollers and the local
farmers, and the frequent use of low-trust management and
supervision methods) and their sources of finance (most of the
irrigation depai talent's budget is in the form of a grant from the
state treasury) are totally insensitive to the need for developing
and drawing on local social capital. In contrast, in the Republic
of Korea there are functionally separate organizations in the
canal systems: the implementation and routine maintenance
tasks (as opposed to policy-maldng and technical design work)
are delegated to the Farmland Improvement Associations (one
per catchment area), which are staffed by local part-time farmers
(selected by the village chiefs). These farmers have knowledge of
changing local conditions, are largely dependent for their salary
and operational budget on the user fees paid by the farmers and
continually draw on local trust relationships.
In government transfer programmes to the poor or the
provision of safety nets, again, issues of local accountability are
considered important for reducing leakages (in the form of both
misappropriation by non-target groups and failure to reach all
members of a target group). VVhile the literature on targeting
emphasizes the administrative and incentive aspects of targeted
interventions, some politico-economic discussion suggests that a
transition from a universal to a more narrowly targeted antipoverty programme designed to minimize leakages may
seriously erode its political support base and worsen the
condition of the poor. Examples may be cited from the food
subsidy programmes in Sri Lanka and Colombia, where
episodes of increased targeting have been followed by
reductions in overall benefits.
Concerning political support for anti-poverty programmes, it is
generally agreed that the poor are not usually sufficiently
organized to mobilize political pressure and need explicit or
tacit alliances with other groups in society to push for these
programmes. It often requires astute political leadership to
organize short-term sacrifices on the part of wealthier taxpayers
to fund anti-poverty programmes that will generate positive
externalities also for the élite groups in the long term (less crime
and public squalor, a better-educated and healthier populace
and labour force, a larger demand base for indusnies, etc.).
Policies that combine growth with redistribution (i.e. shaiing in
the increments rather than in the existing pie) soften the
opposition to public anti-poverty programmes. In general,
democracies provide a more hospitable environment for
sttpport to such programmes (there seems to be some cross-
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country evidence16 of a positive correlation between democratic
regimes and the human development indicators, controlling
other factors). More generally, regimes that are characterized by
transparency and accountability in their institutions may have a
better chance of reaching out to the intended beneficiaries of
such programmes.
Going beyond the impact of local accountability on the
quality of service in publicly supplied facilities, it is important to
note that, if a local community organization has a stable
membership and well-developed structures for transmitting
private information and noims among the members, it may
have the potential for better management of common property
resources (e.g. forests, grazing lands, fisheries and minor surface
irrigation works). These are resources on which the rural poor
are vitally dependent for their daily livelihood and also for
insurance in the form of a fallback source of food and fodder in
bad crop years. There are several documented examples in
different parts of the world of successful and autonomous local
conununity-level management of commons - see Osnom,17
Tang,18 Baland and Platteau,19 and Lain.2o
Nevertheless, there are also many cases of failure of
cooperation in the management of common resources in poor
countries, leading to an anarchical regime in the scramble for
these resources. With the erosion of the local commons - the
decimation of forests and grazing lands, silting and increasing
toxicity of rivers and ponds, the depletion of aquifers, soil
erosion and desertification - the life of the rural poor in many
parts of the world has become more insecure and impoverished
in ways that are not captured in the usual poverty estimates
based on private consumer expenditure data. Many
countries actually have a long history of balanced resource
management under highly informal local community
anangements.
The erosion of the commons set in only with the major
demog,raphic and institutional changes that occun-ed in recent
decades, often accelerated by commercial or bureaucratic
appropriation of the common resources, supplanting the
traditional historical rights of local communities over these
resources. A devolution of power back to these communities
can succeed in regulating, conserving and maintaining these
resources. In some cases, for example in forest protection and
regeneration and wasteland development in India, there have
been successful instances of joint management by the state and
the local community, with the latter taking major
responsibilities.
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of the state is required than is usually available from the age-old
state-versus-market debate. On the one hand, factors limiting the
state's capacity as an economic governance structure should be
recognized, for example its lack of access to local information,
its lack of local accountability and its vulnerability to wasteful
rent-seeking processes. On the other hand, the state is not to
withdraw into its minimalist role of classical liberalism but,
instead, should play an activist role (if only as a "catalyst") in
enabling the mobilization of people in local participatory
development; in providing supralocal support by pump-priming
local finance and underwriting risks (but at the same time
avoiding the associated moral hazard of encouraging
dependency); supplying technical and professional services to
build local capacity (including in accounting and bookkeeping);
acting as a watchdog for service quality standards, evaluation and
auditing; investing in larger infrastructure; and providing some
coordination in the face of externalities21 across localities. This
is a complex but necessary task for any state, but it is often
unappreciated by proponents of decentralization.
Advocates of decentralization sometimes also ignore the fact
that problems relating to distributive conflicts are a major
hindrance to most schemes of decentralized governance. In
areas of high social and economic inequality, the "capture" of
local governing agencies by the local élite group can be severe,
and the poor and the weaker sections of the population may be
left grievously exposed to their mercies and malfeasance. The
central government can also be "captured", but there are many
reasons why the problem may be more serious at the local level.
For example, there are certain fixed costs of organizing
resistance groups or lobbies: as a result, the poor may
sometimes be less organized at the local level than at the
national level, where they can pool their organizing capacities.
Similarly, for a number of reasons, collusion among the élite
groups may be easier at the local level than at the national level.
Policy-making at the national level may indeed represent a
greater compromise among the policy platforms of different
parties and such "capture" may be subject to greater media
attention at the national level. When a local government is
captured by the powerful and the wealthy, instances of
subordinate groups appealing to supralocal authorities for
protection and relief are not uncommon. In such cases,
interventions by the long aim of the state in remote corners of
poor countries have been by invitation, and not always by
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arbitraay imposition. Ultimately, tendencies of the élite to
capture local bodies and use them for their own purpose can be
kept in check only as accountability mechanisms and local
institutions of transparency and democracy take root (and as
experience in self-management acquired by the poor - e.g. in
cooperatives, unions and other rural social and political
organizations - starts spilling over from one activity to another).
The same problem clearly afflicts local (non-govemmental)
community organizations in management of the commons.
Extreme social fragmentation in a country, for example, makes
cooperation in community institution building much more
difficult than in more socially homogeneous countries. One
beneficial by-product of land reform, frequendy
underemphasized in economic analyses of the issue, is that, by
changing the local political structure in the village, such reform
gives more "voice" to the poor and induces them to become
involved in local self-governing institutions and the management
of local commons.

ISSUES OF GOVERNANCE
The relationship between the state and local governance is also
important in thinking about the question of why progress in the
alleviation of poverty and food insecurity in recent decades
seems to have been slower in some regions than in others. This
is a complex question, and it is difficult to give a satisfactory
answer. Only one broad aspect is touched on here: while
geography and climate, droughts and disease and declining and
volatile terms of trade for commodity export-based economies
have been emphasized in the recent literature, the issue of
governance may also be important It is possible to argue that
regions with slower growth in general may have seen no more
government interventionism than other regions. More important
than the quantity of intervention, however, is the quality of
intervention. The quality of governance in some countries has
been direcdy affected by rampant ethnic conflicts and civil wars.
With weak and fragmented governments (even under
authoritarian rulers), the state often may not enforce the laws or
property rights that provide the minimum underpinnings of a
market economy. The problem in slower-growing regions may to
a large extent be linked with state capacity and social integration
within the boundaries of the state, with the disjunction between
state and community or civil society being much more
egregious.
Under these circumstances, in centratlized regimes where
power is in the hands of dominant ethnic groups or regions,
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decentralization in the sense of the devolution of power to local
units and communities and the local accountability of officials
delivering public services is crucial in defusing ethnic tensions
that often arise from minority groups and regions fearing
discrimination and permanent exclusion. A system of checks
and balances against the arbitrary abuse of power to the
detriment of minorities and regional autonomy in major
political and economic decisions can go a long way to creating
institutions of trust and commitment Under the pressure of
reducing fiscal deficits in a structural adjustment programme
(SAP), the central government often tries to shift the fiscal
responsibility of some redistribution programmes to the
uriderfunded local units, with serious implications for poor
ethnic groups and backward regions. As Azam, Berthelemy and
Calipe122 show in their economeuic tests on the basis of a large
sample of African countries, political unrest is often triggered by
wrong government decisions regarding redistributive versus
repressive expenditures.
The context of sharply demarcated ethnic groups or regions
also raises the issue of the possible need for group-specific
public interventions. In situations of historically disadvantaged
groups (differentiated by ethnicity or gender, for example) and
backward and remote geographical areas locked into poverty,
anti-poverty programmes in poor countries may have to go
beyond the usual policies addressed to individuals and
households per se, and policies aimed at poor areas and groups
as a whole may be fruitful in terms of equity, efficiency and
intergroup harmony. Of course, preferential policies towards
some groups or areas designed to cope with historical handicaps
can carry the risk of being difficult to reverse, once adopted, and
of having perverse incentive effects. A particularly important
aspect of the problems relating to disadvantaged groups or areas
refers to opportunities for intergenerational social mobility. The
data on poverty and inequality in poor countries are generally
remarkably deficient in indicators of such intergenerational
social mobility for different social and economic groups. Yet
some of the intense democratic struggles and ethnic movements
in poor countries are less about income distribution and poverty
lines, and more about opportunities for such intergenerational
mobility.

Obstacles to collective action for change
Finally, in trying to understand why dysfunctional institutions
that perpetuate poverty persist, one cannot avoid the general
issue of power constellations in a society and the difficulties of
298
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changing them, even when such changes may be shown to be
beneficial for the majority of the people. The crux of the
problem is in organizing collective action that orchestrates the
movement from a "bad" equilibrium to a "good" equilibrium.
Sometimes the gains from such a movement are diffuse or
uncertain in the perception of the gainers. But even if everyone
were to know that the social gain from an institutional change
clearly outweighed the loss, and that gainers could compensate
the losers, potential gainers cannot credibly commit themselves
to compensating the losers ex post. Ideally, the state would issue
long-term bonds to buy off the losers and tax the gainers to
repay. But in most poor countries there are serious limitations
to the government's ability to tax as well as to keep inflation
under control, and so the bond market is thin.
The classic example of inefficient institutions persisting as the
lopsided outcome of distributive struggles relates to the
historical evolution of land rights in developing countries. In
most of these countries the empirical evidence suggests that
economies of scale in farrn production are insignificant (except
in some plantation crops), and the small family farm is often the
most efficient imit of production. Yet, the violent and tortuous
history of land reform in many countries suggests that there are
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numerous roadblocks on the way to a more efficient reallocation
of land rights put up by vested interests for generations. Why do
the large landowners not voluntarily lease out or sell their land
to small family farmers and take much of the surplus arising
from this efficient reallocation? Clearly there has been some
leasing out of land, but monitoring problems, insecurity of
tenure and the landowner's fear that the tenant will acquire
occupancy rights on the land have limited the efficiency gains
from and the extent of tenancy. The land sales market has been
particularly thin (and in many poor countries the sales go the
opposite way, from distressed small farmers to landowners and
moneylenders). With low household savings and severely
imperfect credit markets, even the potentially more efficient
small farmer is often unable to afford the market price of land.
Landowners also resist land reforms because the levelling
effects reduce their social and political power and their ability
to control and dominate even non-land transactions. Large
landholdings may confer on their owners a disproportionate
degree of social status or political power (so that the status or
political effect of owning 100 ha is larger than the combined
status or political effect accruing to 50 new buyers owning 2
ha each). Thus, the social or political rent of landownership for
the large landowner will not be compensated by the offering
price of the numerous small buyers. Under these
circumstances, the former will not sell, and land concentration
- which may be inefficient from a purely productivity
perspective - will persist.
Even in the context of increasing returns to landownership in
terms of political rent, land concentration is not always the
unique or stable political equilibrium. Much depends on the
nature of political competition and the context-specific and
path-dependent foimations of political coalitions. An
interesting example, in terms of comparative institutionalhistorical analysis, is provided by Nugent and Robinson.23
Holding constant both colonial background and crop
technology, they compare the divergent institutional
(particularly in terms of smallholder property rights) and
growth trajectories of two pairs of former Spanish colonies in
the same region (Costa Rica and Colombia, on the one hand,
and El Salvador and Guatemala. on the other) producing the
same principal crop (coffee).
In general, an important aspect of political rent is that both
sides are really interested in relative, rather than absolute, gain
or loss. In a power game, as in a winner-take-all contest or
tournament, it is not enough for an institutional change to
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increase the surplus for all parties concerned. One side may
gain absolutely, and yet it may lose relative to the other side and
thus may resist change.
Given the strength of opposition of vested interests, many
regard the political prospects for land reform in most poor
countries as bleak, and therefore drop it altogether from the
agenda of poverty alleviation. This is not always wise. Some
aspects of land reform (e.g. extension of tenurial security) may
be less difficult to implement than others (e.g. land ceilings).
Furthermore, in the dynamics of political processes and shifting
coalitions, the range of feasibility often changes, and options
that are left open contribute to the political debate and may
influence the political process. Some policy advisers (in
international lending agencies) who rule out land reform as
politically infeasible are at the same time enthusiastic
supporters of other policies that may be no less politically
difficult; an example is the strict targeting of food subsidies (that
we have already alluded to) and thus cutting the substantial
subsidies to the vocal urban middle classes. In the context of
political coalitions, a radical policy sometimes becomes feasible
if it helps cement strategic alliances between, for example,
sections of the urban upper classes (including white-collar
workers) and the rural poor.
Some methods of land reform can be counterproductive,
particularly in situations of land scarcity and weak organization
of land-poor groups. Well-intentioned measures such as the
abolition of tenancy often end up driving tenancy underground
or leading to large-scale eviction of tenants, and they take away
the part of the agricultural ladder by which the landless could
formerly climb out of poverty. Redistributing land without
adequate provision of credit and marketing facilities and
extension services may make land recipients worse off as they
are obliged to bum their bridges with the erstwhile landlordcreditor patron. In recent years, there has been increasing
support for "market-assisted land reforms" (as opposed to
confiscatory land reforms), whereby the government assists
voluntary transactions in the land market through credit and
subsidies to the small buyers.

CONCLUSIONS
Reducing poverty and food insecurity is not simply a question
of enhancing agricultural productivity and production or of
generating more income. Institutions are the structuring features
that command access of people to assets, to voice and to power
over their liws and that regulate competing claims to limited
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resources. It is fundamental to address those institutional,
governance and politico-economic factors that tend to exclude
individuals and population groups from progress. This section
has assessed the experience in this regard and suggested
avenues for reorganizing governance and institutions
(particularly in agriculture and the rural economy in general)
with this purpose in mind.
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hat have we

I

arn d?

Humanity is forgetful. Today, many are unaware of the fact that,
until recently, the risk of extensive famines was a stark reality.
This was the case half a century ago, when the founders of FAO
raised the Organization's flag - committing themselves to
ensuring humanity's freedom from hunger.
"The nations accepdng this Constitution ... promote the
common welfare ... for the purpose of: raising levels of
nutrition and standards of living...; securing improvements
in the efficiency of the production and distribution of all
food and agricultural products; bettering the condition of

rural populations; and thus contributing towards an
expanding world economy and ensuring laumaniof's freedom

from hungee
Constitution of FAO, Preamble - as amended in 1965
In Basic Texts of the

Food and Agriculture Organization of the United Nations

In the late 1940s, parts of the world were recovering from
devastating war damages artd others struggling against
colonialism. The majority of the world's population was poor
and powerless and agricultural productivity was low. Famines
threatened, particularly in the densely populated continent of
Asia, and in some tragic cases became a reality.
Looking back 50 years later, however, we can see that
humanity as a whole has achieved considerable progress in the
batde against hunger. The average food intake and standard of
living have irnproved substantially, despite the fact that there are

2.5 times more mouths to feed, and the undernourished
population has declined in both absolute and percentage terms.
Yet this overall performance is gravely inadequate, as more
than 800 million people are still chronically undernourished.
It also masks enormous regional disparities. Since 1970, the
number of undernourished has doubled in Africa, while it has
been halved in East and Southeast Asia. Country performances
also vary gready within regions and hunger also persists among
the poorer and vulnerable groups in rich countries.
As noted at the begirming of this review, the past 50 years have
been extraordinarily eventful and have brought about
wide-ranging and rapid changes to humanity. Progress has been
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spectacular in such areas as agricultural technology and productivity,
but disappointing with regard to poverty alleviation, especially in
rural areas. New issues such as sustainability and environmental
impacts have gained prominence as agricultural production has
expanded, with a greater use of inputs and resources.

This special chapter has investigated some of the major
factors that explain these positive and negative changes. To
conclude, the main findings have been summarized with a view
to deriving some general conclusions.

KEY FINDINGS
Food and agriculture over the past 50 years. The past half-century
has seen evolving perceptions regarding development, including its
promises and constraints, ways to achieve it and the role that the
public and private sectors should play in accelerating it For a long
time, the key contribution made by agriculture to economic and
social development has not always been recognized. Moreover, world
hunger has failed to attract the sustained attention it warrants.
Against a rapidly accelerating process of international integration and
interdependence, a flurry of national and international initiatives in
the past decade have borne witness to greater public interest in
problems and issues relating to poverty reduction, sustainable
development and food security. Furthermore, it has been recognized
that, because of the interdependence of such issues, concerted action
is required to address them.

Figure 28

UNDERNOURISHMENT IN THE DEVELOPING
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Social and economic impact of agricultural modem& ation.
The process of agricultural modernization has enabled major
gains in agricultural output overall but has had very asymmetrical
effects on rural societies an.d on the income and productivity
levels of small-scale traditional farmers vis-j-vis those involved in
industrial agriculture. A continuation of this process could have
detrimental economic and social effects on poor farmers and
rural societies. It would also accelerate rural migration, thus
accentuating the negative effects of rapid urbanization.

Food and nutrition securiOT: why food production matters.
Development strategies that emphasize staple food production
have proved to be cost-effective in providing the poor with
entidement to food. For most of the undernourished who live in
rural areas, extra employment and income derived from staple
food production has been - and will continue to be - the key
to enhanced food entidements. While food availability must be
secured, it is equally important for consumers to have access to
a safe, varied and nutritionally balanced diet that ensures them
an active and healthy life.

Apicultural production and productirio. Extraordinary but
uneven gains in agricultural production and productivity have
been achieved, largely as a result of different approaches to
augmenting countries' "technological capital". Technological
advancements, rendered possible by research and investment
efforts and by support from national and international
agricultural research centres, have played an irreplaceable role.
Changes in the relationship between population and resources
have also been important factors; the worker-population ratio,
which had been declining in many countries, is now growing in
most, thus allowing these countries to benefit from the
"demographic gift" that has already helped some of the most
populous countries to address the challenge of development
and increasing food supplies. Prospects for a continuation of
the productivity growth seen in the past are hindered in many
countries by land degradation, strained water resources and
reduced litigation investment opportunities. However, there is
now evidence that biotechnology can contribute substantially to
overcoming these problems, provided adequate precautions are
taken against properly assessed negative outcomes.

Political economy issues, poverty and food secuzity. "Poverty
traps" continue to plague large segments of populations in all
societies, and they are perpetuated or even accentuated by
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failures in various political, institutional and coordinating
mechanisms - at the level of the market, the government or the
local community. Imperfections in the credit and insurance
markets severely restrict the ability of the poor to invest in and
expand production. Where success has been achieved in poverty
alleviation, governments have played a fundamental role in
helping the poor to escape the poverty trap, by enabling them to
have access to basic education, health, research and extension
services, roads and marketing infrastructures. On the other hand,
the removal of cosdy and distortive government regulations and
market interventions has boosted economic and agricultural
development

CONCLUSIONS
Common to the findings listed here is the fact that progress
achieved in the reduction of hunger over the past 50 years has
been insufficient, and much is still to be accomplished before
hunger, a scourge as ancient as hurnanity, is finally eradicated.
It is humankind that is responsible for having imposed hunger on
itself for so long, but humankind is also capable of eliminating this
burden. There can be no greater challenge than this.

Improving access to food
It has become progressively clear that hunger results not so
much from insufficient food supplies, as from people's lack of
access to those supplies. In fact, the world already had a
problem of food "surpluses" owing to insufficient purchasing
power 50 years ago.
Nobel Prize laureate Amartya Seri' has analysed the causes of
famines and observed cases in which people starved to death in
spite of food availability - because they had no "entidement".
"VVhat we can eat depends on what food we are able to
acquire. The mere presence of food in the economy, or in the
market, does not entitle a person to consume it In each social
structure, given the prevailing legal, political and economic
arrangements, a person can establish command over some

alternative commodity bundles

... [i.e.]

this person's

entitlements. A person's entitlements depend on what she
owns initially and what she can acquire through exchange.
For example, a wage labourer owns her labour powet; and by
exchanging thatfor a wage... she acquires some money, whic.h
she can exchange for some commodity bundle or odier...."
H unger and public action
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Promoting growth with equity
In improving access to food by the poor, two factors are of
prime importance: economic growth and equity. For a poor
household whose major endowment is its labour force,
economic growth with equity can offer a favourable market for
its products, more employment opportunities, a greater capacity
on the part of society to support the needy and, thus, increased
entitlements.
While economic growth obviously matters in reducing hunger,
optimism regarding how widely and rapidly its benefits are
spread is often challenged. Indeed, poverty and hunger do not
always retreat as a national economy grows. Growth often
bypasses, and can even harm, some groups, and recent
economic growth at the international and national levels has
frequendy been accompanied by growing inequalities.
There is a strong case for resource-poor farmers who are
unable to keep up with the competition of modem agriculture,
especially in the face of declining output prices. All reviews of
rural poverty, particularly women's poverty, point to a common
factor - unequal access to land, compounded by unequal
access to water, credit, knowledge and markets. This underlines
the importance of agrarian reform. Although politically difficult,
successful agrarian reforms have not only rectified income
distribution but aliso resulted in sharp increases in productivity.
Improving the distribution of wealth, resources and
opportunities is a key factor in the fight against hunger. Extreme
inequity and poverty result in desperate people and
destabilizing tensions in rural and urban societies. This also
points to the need for targeted measures that not only address
the immediate food and health care requirements of
disadvantaged groups, but also provide them with
developmental means, i.e. access to inputs, infrastructure,
services and, most important, education.

The importance of food and agricultural production
In pursuance of economic growth, many countries, particularly
during the first part of the past 50 years, endeavoured to
accelerate industrialization in the hope that earnings from
industrial exports would enable them to import food to
complement domestic production. This hope was fuelled boffi
by the fact that food supplies in world markets were adequate to
meet import needs and by an observed declining trend in real
food and agricultural prices in world markets. However, such a
strategy, based on industry-led growth and often accomplished
through an urban bias in fiscal and social policies, largely failed,
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leaving behind vast rural poverty and food insecurity while
accenmating problems linked to rapid urbanization.
Policies based on this strategy failed mainly because they
overlooked the importance of agricultural production,
particularly of staple foods, as a critical source of entitlements
for the many food producers, who were also consumers. In
predominantly agrarian economies, there is no mechanism for
distributing entidements to peasant farming populations other
than that of enabling them to develop their food and
agricultural production.

Building technological capital
The unprecedented increase in crop :yields over the past 50
years has been the main source of growth in the world's food
supplies, as the global expansion of arable land has been
limited. Nevertheless, there have been dramatic shifts in land
use. Deforestation has fed a good part of the increase in arable
land - with well-documented negative consequences on the
environment - while, on the other hand, previously productive
farmland has been taken up by urban and infrastructure
development as well as by desertification and other forms of
land degradation and conversion.
Behind the yield increases are major technological forces,
including increased inputs of fertilizers and pesticides,
genetically improved seeds, irrigation and drainage. Improved
infrastructure, such as rural roads, has also contributed to the
increase in agricultural productivity. Such advances were made
possible by public and private investments. However, the
drawback with increased inputs, i.e. physical investments, is that
they bring diminishing returns. In this context, research leading
to technological development and its dissemination has been
crucial. National research capacities to adopt and disseminate
technological developments have proved a crucial factor in the
performance of yield increases.
The most remarkable agricultural achievement of the past
50 years has been the green revolution, combining coordinated
agricultural research and policy effort. It was particularly
successful in large parts of Asia, although initial enthusiasm
later waned with the growing awareness of some of its negative
social and environmental impacts. Given the absence of a
comparable technological development suitable for the
conditions and crop composition prevailing in most of Ahica,
the g,reen revolution bypassed most of that region's farmers.
Investment in research. rural infrastructure and extension
seivices, as well as human capital development, has proved
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indispensable to technological prog,ress and the development of
social and physical infrastructure.

Developing human capital
Human capital in the form of knowledge and skills has been
vital for reducing poverty and improving food security. Many
studies have demonstrated the effect of education, especially for
women, on farm and off-farm output and productivity, as well as
on health and nutrition. The provision of basic education
constitutes the best long-term investment, favouring the most
disadvantaged groups in particular. Training and the
development of skills are also fundamental, as farmers with
good knowledge and skills are better able to respond to new
technology, market opportunities and risks. Training activities
can be very cosdy, however, and so the suitability and rapid
application of new skills taught must be a prime consideration
in their design.

The importance of sound and stable institutions
The institutional framework that governs a people's collective
behaviour and social relations is crucial in enabling the
expression of individuals' capacities for their own betterment as
well as for the collective welfare, encompassing food sectuity
and sustainable agriculture. Institution.s can either help shape or
prevent solidarity relations, sustainable management of
common resources, risk pooling and responsible behaviour.
Institutions are also crucial in giving a voice to the weak and in
checking the darnaging effects of excessive power differences
within a society. Moreover, sound institutional frameworks and
capacity are naturally conducive to good governance.
Sound institutions are also required to secure minimum
conditions of political stability and social cohesion. In addition
to their direct and dramatic impacts on the populations
concerned, civil strife and conflicts have long-term negative
effects on development and food security - clearly indicated by
the high proportion of conflict-affected countries among those
with the highest incidence of undernourishment. Even when
conflicts have been resolved, they leave behind a terrible
inheritance that can last many years, including land mines, loss
of human capital and demolished infrastructure.

Making incentives work
Perceptions of the responsiveness of agriculture to economic
incentives have evolved dramatically over the past 50 years. In
contrast to the old view that farmers are traditional and,
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therefore, not economically minded or responsive to incentives,
there is now a general understanding that agriculture is
responsive to economic incentives and is best run under private
operations. China's experience in shifting from a collective farm
system to one of household responsibility is, among other
things, a shining example of incentives having resulted in a
historical upsurge in agricultural production.
Yet incentives fail where the risks cannot be afforded. This is
one element of the poverty trap, referred to under Key findings,
p. 306. Many poor farmers cannot adopt higher-retttm crops or
new technology because the change entails risks, and failure
would be fatal for their livelihood. They therefore continue
low-risk, low-retum farming activities.
Unless effective incentives and a minimum level of protection
against risk are available to farmers, agricultural capacity cannot
be fully exploited - adequate credit and insurance markets are
crucial in this regard.

Keeping pace with globalization
Over time, impressive structural changes occur that affect all
people. Positively, population growth is slowing down, bringing
with it a "window of opportturiV as the active-dependent
population ratio starts to increase after a long decline.
Negatively, the depletion of resources, deforestation, the
emission of wastes, climate change, etc. may become serioius
threats to the livelihood of humankind
Currently, the dominant phenomenon is accelerating
globalization. Without a historical precedent, goods and ser-vices,
money and information are crossing borders in increasing
amounts and with greater speed. This extraordinary process is
not without costs, however. Globalization, or borderlessness,
does not automatically benefit the poor. The fact that labour,
the chief resource in early stages of development, is among the
least mobile (in terms of crossing borders) of all production
factors means that globalization can lead to greater inequalities
as well as to greater progress. The capability of humankind to
accornpany globalization with the required understanding of its
impact, as well as the collective capacity to harness its strength
for the cormnon good, will be crucial in the years to come.
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A. Sen. 1989. In). Dreze and A. Sen, eds. Hunger and public action.

Oxford, UK, Clarendon Press.
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COUNTRIES AND TERRITORIES USED FOR STATISTICAL PURPOSES IN THIS
PUBLICATION
Developed
countries

Countries
in transition

Sub-Saharan

Africa
Albania

Albania

Andorra
Armenia
Australia

Armenia

Developing countries
Asia and the Pacific/ Latin America
Far East
and the
and Oceania
Caribbean

Angola

American Samoa

Benin

Bangladesh

Botswana
Burkina Faso

Bhutan

Near East
and

North Africa

Anguilla
Antigua and
Barbuda
Argentina
Aruba

Afghanistan
Algeria

Brunei Darussalam
Cambodia
China
Cocos Islands

Bahamas

Barbados
Belize
Bermuda

Egypt
Gaza Strip
Irari, Islamic Rep.
Iraq

Chad

Cook Islands

Bolivia

Jordan

Comoros

East Timor
Fiti

Brazil
Cayman Islands

Kuwait

Congo, Rep.

Cate d'Ivoire

French Polynesia

Chile

Lebanon
Libyan Arab
Jamahiriya

Guam

Colombia

Morocco

Djibouti

India

Indonesia

Costa Rica
Cuba

Oman

Equatorial
Guinea
Eritrea
Ethiopia

Kiribati
Korea, Dem.

Dominica
Dominican

Peojale's Rep.

Republic
Ecuador
El Salvador

Saudi Arabia
Syrian Arab
Republic
Tunisia

British Virgin

Bahrain

Cyprus

Islands

Austria
Azerbaijan
Belarus
Belgium/
Luxembourg

Azerbaijan
Belarus

Burundi
Cameroon
Cape Verde
Central
African
Rep.

Bosnia and
Herzegovina
Bulgaria
Canada

Bosnia and
Herzegovina
Bulgaria

Croatia

Croatia

Czech Republk Czech Republic Democratic
Republic of
the Congo
Den mark
Estonia

Estonia

Faeroe Islands
Finland
France

Georgia

Georgia

Gabon
Gambia

Korea, Rep.
Lao People's

Qatar

Turkey

Dem Rep.
Ghana

Germany

Gibraltar
Greece
Greenland
Hungary

Hungary

Iceland
Ireland
Israel

Italy
Japan

Kazakhstan

Kazakhstan

Macau

Falkland Islands
(Malvinas)
French Guiana
Grenada

Guinea
Guinea-Bissau
Kenya
Lesotho

Malaysia

Liberia

Mongolia

Guyana

Madagascar

Myan mar

Malawi
Mali

Nauru
Nepal
New Caledonia
Niue

Haiti
Honduras

Mauritania
Mauritius

Maldives
Marshall Islands
Micronesia,
Fed States

United Arab
Emirates
VVest Bank
Yemen

Guadeloupe
Guatemala

Jamaica

Martinique
Mexico
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Developed

countries

Countries
in transition

Sub-Saharan

Africa

Kyrgyzstan
Latvia
Liechtenstein
Lithuania
Malta
Monaco
Netherlands
New Zealand

Kyrgyzstan
Latvia

Lithuania

Norway
Poland

Poland

Mozambique
Namibia

Niger
Nigeria

Developing countries
Asia and the Pacific/ Latin America
and the
Far East
Caribbean
and Oceania

Norfolk Islands

Nether-lands

Mariana Islands
Pakistan

Antilles

Palau

Panama

Réunion
Rwanda
Saint Helena
Sao Tome
and Principe
Senegal

Solomon Islands
Sri Lanka

Somalia

Taiwan Province
of China
Thailand

Romania

Sudan

Tokelau

Russian

Russian

Swaziland

Tonga

Federation
San Marino
Slovakia
Slovenia

Federation

Togo

Vanuatu

Uganda

Viet Nam

Sierra Leone

Portugal
Repu b I ic

Republic

of Moldova

of Moldova

Romania

Slovakia
Slovenia

Saint Pierre
and Miquelon

Zimbabwe

South Africa
Spain

Sweden

Switzerland
Talikistan

Taiikistan

The Former

The Former

Yugoslav
Republic
of Macedonia
Turkmenistan
Ukraine

Yugoslav
Republic
of Macedonia
Turkmenistan
Ukraine

United Kingdom
United States
Uzbekistan
Yugoslavia

United Republic Wallis and
Futuna Islands
of Tanzania
Tuvalu
Zambia

Uzbekistan
Yugoslavia

North Africa

Nicaragua

Papua New Guinea Paraguay

Seychelles

and

Montserrat

Northern

Philippines
Samoa
Singapore

Near East

Peru

Puerto Rico
Saint Kitts
and Nevis
Saint Lucia
Saint Vincent
and the Grenadines
Suriname

Trinidad and
Tobago
Turks and
Caicos Islands
United States
Virgin Islands
Venezuela

Uruguay

Special chapters of
The State of Food and Agriculture
In addition to the usual review of the recent world food and agricultural situation, each
issue of this report since 1957 has included one or more special studies on problems
of longer-term interest. Special chapters in earlier issues have covered the following
subjects:
1957

Factors influencing the trend of food consumption
Postvvar changes in some institutional factors affecting agriculture

1 958

Food and agricultural developments in Africa south of the Sahara

1959

The growth of forest industries and their impact on the world's forests
Agricultural incomes and levels of living in countries at different stages of
economic development
Some general problems of agricultural development in less-developed countries

1962

in the light of postwar experience
Programming for agricultural development
Land reform and institutional change
Agricultural extension, education and research in Africa, Asia and Latin America
The role of forest industries in the attack on economic underdevelopment

1963

The livestock industry in less-developed countries
Basic factors affecting the growth of productivity in agriculture

1960
I 96 I

Fertilizer use: spearhead of agricultural development
1964

Protein nutrition: needs and prospects
Synthetics and their effects on agricultural trade

1966

Agriculture and industrialization

1967

Rice in the world food economy
Incentives and disincentives for farmers in developing countries

1968

The management of fishery resources
Raising agricultural productivity in developing countries through technological

improvement
Improved storage and its contribution to world food supplies
1969

Agricultural marketing improvement programmes: some lessons from recent
experience

Modernizing institutions to promote forestry development
1970

Agriculture at the threshold of the Second Development Decade

1971

Water pollution and its effects on living aquatic resources and fisheries

1972

Education and training for development

Accelerating agricultural research in the developing countries
1973

Agricultural employment in developing countries

1974

Population, food supply and agricultural development

1975

The Second United Nations Development Decade: mid-term review and appraisal

1976

Energy and agriculture

1977

The state of natural resources and the human environment for food
and agriculture
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1978

Problems and strategies in developing regions

1979
1980

Forestry and rural development
Marine fisheries in the new era of national jurisdiction

1981

Rural poverty in developing countries and means of poverty alleviation

1982

Livestock production: a world perspective

1983
1984

Women in developing agriculture
Urbanization, agriculture and food systems

1985

Energy use in agricultural production

Environmental trends in food and agriculture
Agricultural marketing and development
1986

Financing agricultural development

1987-88 Changing priorities for agricultural science and technology in
1989
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TIME SERIES FOR SOFA 2000 ON DISKETTE
Instructions for use
As in the past years, The State of Food and Agriculture 2000 includes a
computer diskette containing time series data for about 150 countries and the
necessary software, FAOSTAT TS, to access and display these time series.

FAOSTAT TS
FAOSTAT TS software provides quick and easy access to structured annual time
series databases. Even inexperienced computer users can use FAOSTAT TS,
which does not require spreadsheet, graphics or database programs. FAOSTAT
TS is fully menu-driven, so there are no commands to learn. Users can browse
through and mint graphs and tables, plot multiple-line graphs, fit trend lines and
export data for use in other programs. FAOSTAT TS is trilingual (English, French,

Spanish) and uses a standard menu format
FAOSTAT TS software is in the public domain and may be freely distributed.
The data files accompanying the software, however, are under FAO copyright, and
users must attribute FAO as the source. FAO may provide only very limited
support to users of this software and the accompanying data and cannot assist
users who modify the software or data files. FAO disclaims all warrants of fitness
for the software or data for a particular use.

Technical requirements
FAOSTAT TS software requires an IBM or compatible PC with a hard disk, DOS
3.0 or later version, 300 KB of available RAM and graphics capability. Graphics
support is provided for all common graphics adapters (VGA, EGA, MCGA, CGA
and Hercules monochrome).
FAOSTAT TS will print graphs on Epson dot matrix, Hewlett-Packard and
compatible laser printers. To use FAOSTAT TS with other printers, users can
enable their own graphics printing utility before starting the program. One such
utility is GRAPHICS.COM in DOS 2.0 or later version.
Because of its use of DOS graphics modes, if FAOSTAT TS is run under MSWindows or OS/2, it should be set to run in a full screen DOS session.

Installation
Before running FAOSTAT TS you must install the software and data files on your
hard disk. Installation is automated through the INSTALL.BAT utility on the
diskette.
To install from drive A: to drive C:
Insert the diskette in drive A:
Type A: and press EN1ER
Type INSTALL O and press EN IER
- Press any key.
A C:ISOFA00 directory is created and, after installation, you will already be in
this directory.
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Entering FAOSTAT TS
To start the FAOSTAT TS software, if you are not already in the C:ISOFA00
directory (as after installation):
- Change to this directory by typing CDISOFA00 and pressing EN TER
From the command prompt in the SOFA00 directory, type SOFA00 and press
EN TER

A graphics tide screen will be displayed, followed by the main menu screen.
If FAOSTAT TS does not start, graphs do not display correcdy or the menus are
difficult to read, your computer may not be compatible with the default functions of
FAOSTAT 'FS. The use of a command-line option may help. You may try to start
FAOSTAT Ts with the -E parameter (by typing SOFA00-E) to disable its use of
expanded memory. You may also force the use of a particular graphics or text mode
by typing its name as a parameter (e.g. -EGA would force the use of EGA mode
graphics).

Language choices
The initial default language for FAOSTAT TS is English. To change the default
language to French or Spanish:
- Go to the FILE menu
Select LANGUAGE using the Arrow key (I) and pressing ENTER
Select your choice of language and press ENTER
The language selected will remain the default language until another is selected.

Navigating the menus
The main menu bar consists of FILE, DATA, GRAPH, TABLE, and HELP menus.
Most menu options are disabled until you open a data file. Navigate the menus by
using the ARROW keys (isi,<->) and make a selection by highlighting an item and
pressing EN'IER To back out of a selection, press the ESC key.
If you have a mouse, menu items can be selected with the mouse cursor. The left
mouse button selects an item and the right mouse button acts as the ESC key.
After you have made a menu selection, the menu will redraw and highlight a
possible next choice.
Several short-cut keys are available throughout the program,:
Key

Action

Fi

HELP: Displays context-sensitive help text
ESCAPE: Backs out of the current menu choice or exits
the current graph or table
NOTES: Displays text notes associated with the current
data file, if the text file is available. This text may be
edited. Notes will not appear while a graph is displayed.
EXIT: Exits FAOSTAT TS immediately, without
prompting.

ESC
ALT+N

ALT+X. ALT+Q
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Help
You will see context-sensitive help displayed at the bottom of each screen.
Press Fi for more extensive help on a highlighted option.
Select HELP from the main menu to access the help information.
Introductory information on the software, help topics and ah "About"
summary screen are available from the HELP menu.
The HELP menu options call up the same windows obtained by pressing the
Fi key at any of the menu screens:
- FAOSTAT TS displays the top-level help page.
TOPICS lists the help contents.
ABOUT shows summary program information.

Opening a data file
To display a list of FAOSTAT Ts data files:
Go to the FILE menu.
- Select OPEN.
All of the FAOSTAT TS data files in the current directory are displayed. Initially,
only SOFA00 will be present Other FAOSTAT PC data files, version 3.0, can be
used with FAOSTAT TS.
Use the ARROW keys to highlight the file you wish to view and press EN l'ER

to select it Files are shown with the date of their last revision. You can also
highlight your choice by typing the first letters of the file name. The current
search string will appear in the lower left comer of the list
You can change the default data drive and directory from the file list by
selecting the directory or drive of your choice.
If a current data file is open, loading in a new file will return FAOSTAT TS to its
defaults (time trend, no trend line, no user-specified units or scalar). Only one file
can be loaded at a time.
Once you have made a file selection, all the menu selections are activated.
Selecting a data series
Use the DATA menu to select or modify a data series or to fit a statistical
trend.
Select a data series by choosing the name of a country and a data element
from scrolling menus. The first entry displays a list of country names, the
second entry displays a list of data item names and the third displays a list of
data element names.
If you type the first letters of a name in a list, the menu selection bar will jump
to the matching name. For example:
- Type NEW to skip to New Zealand.
- Press ENTER to select the highlighted name

Displaying graphs and graph options
The GRAPH menu allows you to view the data in chart form. You can display
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time trends and table or column profiles. Options under the GRAPH menu
change the data series shown as well as its display.
For example. to show a plot of the data selected:
- Go to the GRAPH menu.
- Select DISPLAY.
Many options to modify, save or mint a graph are available only while the graph
is on-screen. Remember to use the Fi help key for a reminder of your options.
Graph action keys. You have several options when a graph is displayed:
Press ESC to exit the graph and return to the main menu.
Press Fi for help on the graph action keys. The help box lists the choices
available while a graph is on-screen. You must exit the help box before
making a selection.
Press the ARROW and (ti,) PAGEUP, PAGEDOWN keys to change the series
displayed.
The plus key (+) allows you to add from one to three additional series to the
one displayed. Press the MINUS key (-) to remove a series. To create a
multiline chart:
Display an initial series.
Press the + key to add subsequent series to the chart.
Press A to display a table of the axis data with statistics. Press T to show a
table of the fitted trend data, the residuals and fit statistics (if a trend line is
selected, see below).
The INS key permits you to insert text directly on the graph. VVhile inserting
text, press Fi for help on your text options. You can type small or large,
horizontal or vertical text.
To print a graph, press P and select your choice of printer from the menu. The

print output is only a screen dump of the display, so the quality is limited.
To save a graph for later printing or viewing, press S. The graph image will be
saved in the common PCX bitmap format. You can use the PRINTPCX
program or other software to view or print multiple images later. PRINTPCX
also permits you to convert colour PCX images into black and white images
suitable for inclusion in a word processing document.

Fitting trend lines
To fit a statistical function to a data series, select FIT from the DATA menu.
The options under FIT allow you to select the type of function, data year
limits to include in the fit and a final projection year for a statistical forecast.
By fitting a trend line (selecting the option under FIT) with a projection
(selecting PROJECTION under FIT), a statistical forecast can be plotted. Use
the + key to add a new data series to the graph, which can be made with only
a few key strokes.

Charting profiles
The options under the GRAPH menu allow you to change the year span or style
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of the graph display (options LIMITS and STYLE, respectively), or to switch from
a time trend to a table or column data profile (VIEWPOINT). The VIEWPOINT
option is an easy means to compare data for a particular year.

Viewpoint
If you want to change from a time series display to a country or item profile
display for a given year, select VIEVVPOINT from the GRAPH menu. Select
DISPLAY from the GRAPH menu, and the profile will be drawn. The initial
profile display is for the last year of historical data. To change the year, use the
ARROW (ti,) keys. Press Fi for help.
For a tables profile (profile of data across countries), you can either choose
the tables to be displayed or let FAOSTAT TS select the top members and
array them in order.
A limit of 50 items can appear in one profile. By selecting TOP MEMBERS
instead of SELECTED MEMBERS, FAOSTAT TS will sort the values in the file
and display a ranking of table or column values.

Viewing tables
The TABLE menu allows you to look at data in a tabular format and to define
subset tables that may be saved and imported into other software packages.
Go to the TABLE menu.
Select BROWSE DATA to view individual data tables from the current file.
VVhen viewing tables, a help bar appears at the bottom of the screen. Press
PAGEUP or PAGEDOWN to change the table displayed or press ALT+ 1 or
ALT+ 2 to choose from a list of tables. Use the ARROW keys (11<-->) to scroll
the columns and rows.
Series data
The SERIES DATA option under the TABI F. menu displays the last data
series selected, including summaiy statistics. This is the series used to plot a
graph. To change the series, you must make a new choice from the DATA
menu.
The SERIES DATA screen can also be displayed while you are in a graph by
pressing the letter A. If more than one series has been plotted, only the last
series is shown. The range of years used for the series and statistics can be
adjusted through the LIMITS option under the GRAPH menu.
To view country or item profile lists and statistics, select VIEWPOINT from
the GRAPH. You can quickly see a list of the tables with the greatest values
(for example, countries with the highest commodity consumption) by
choosing a table profile from VIEWPOINT and selecting the TOP MEMBERS
option. Then select SERIES DATA from the TABIE menu to view the list, or
select DISPLAY from the GRAPH menu to plot a chart.

Trend data
If the FIT option has been selected (from the DATA menu) for a time trend,
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then the values composing the trend can be displayed with the TREND DATA
option Summary statistics for the original series and for the trend as well as
residual values are included. The list scrolls with the ARROW keys, and you
can toggle between the axis and trend data with the A and T keys.

Exporting data
The EXPORT option under the FIT E menu allows you to export FAOSTAT TS
data into other file formats or to create custom tables for viewing or printing.
By selecting EXPORT, you will jurnp into another set of menus.
To select the tables and columns you want to view or save, go to the DATA
menu. You must mark your choice of options with the + key. To undo all your
selections quickly, select RESET MARKS.
To arrange, view, save or print data, go to the options under EXPORT (in the
FILE menu):
FAO TABLE creates a table with data from the last four available years.
VIEW displays a temporary text file of the data selected. It is a convenient way
to view a subset of the tables and colunms in a FAOSTAT TS file and can
also be used to see the effects of the ORIENTATION or LAYOUT selections
before using the SAVE or PRINT option.
SAVE displays a list of file formats to let you save your data choices in a file.
You will be prompted for a file name. If you need to export FAOSTAT TS
data for use with other software, use this menu item. The VVKI and DBF
file format selections are not affected by the LAYOUT options (see below).
PRINT mints your current table and column selections. Many printers cannot
print more than five columns of FAOSTAT TS data. Select VIEVV to check
the table width before printing.
LAYOUT allows you to display years across rows or down columns. The
default direction is down columns.
To get back to the main FAOSTAT TS menu or to clear your selections and
create more tables, go the RETURN option.

Making notes
To read or edit textual information on the current data file, select NOIES
from the FILE menu. You can also call up the Notes box by pressing ALT+N
at any of the menus. The option NOTES allows you to read or edit text
associated with the data file.

DOS shell and exit
The DOS SHELL option under the FIT E menu returns you to the DOS prompt
temporarily but keeps FAOSTAT 'TS in memory. This is not the normal way to
exit the program. It is useful if you need to execute a DOS command and would
like to return to the same data file. The data file itself is dropped from memory
and reloaded on return, so default values will be in effect.
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Exiting FAOSTAT TS
To exit FAOSTAT TS:

- Go to the FILE menu.
- Select EXIT.
The Alt+X or Alt+Q key combinations are short cuts to exit the program from
almost any screen.
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