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Foreword
The world has changed in remarkable ways since, as the nevvly elected
Director-General of FAO, I first prepared the foreword to The State of Food
and Agriculture 1975. On that occasion, and for each of the 17 issues that
were to follow, we focused on the current outlook, pointing out important
improvements and highlighting the many alarming aspects of the world's
situation food insecurity, poverty and environmental degradation, to name
a few. In this foreword, I wish to break with that tradition and share some
reflections and thoughts about the past.
As an international civil servant who has served FAO for well over 30
years, I recall the heady and optimistic days of the early 1960s when
colonial empires were dissolving and new nations were springing to life in
every part of the world. Humankind seemed then to be on the verge of a
technological and scientific breakthrough, with formidable progress
being achieved in the fields of space exploration, data processing,
telecommunications and most important for agriculture the green
revolution which was under way in Asia.
It was a time when the Cold War was also at its height, but great faith vvas
being put on multilateral action to promote development and economic
growth and to maintain peace. I decided to join FAO not only because the
United Nations system was being called on as the major conduit of highquality technical and material assistance to developing countries, but mainly
because FAO was the first expression of that postvvar idealism that was soon
to be embodied in the UN Charter as a global response to the cry for social
justice for the underprivileged, the poor and the hungry.
During my early years with FAO in fact, throughout the 1960s
economic growth and improved living standards in the developing countries
were the rule, not the exception. Primary product prices were relatively
stable, official development assistance was increasing in real terms over time
and the presence of large stocks of cereals was taken for granted.
This relatively stable era for most developing countries came to an end
with the oil price increases of 1972-73 and the fall in grain production in the
main producing areas in 1972. Import needs rose, and grain surpluses
disappeared almost overnight. A buying panic ensued, with cereal prices
more than tripling and fertilizer prices more than quadrupling. Oil-importing
developing countries turned to official and private financial markets to pay
for imports and fill current account gaps. In 1975 when I was first elected
Director-General, the world was in the midst of a major food crisis and a
rapidly emerging debt crisis.
As the world recession unfolded in the early 1980s, the debt crisis
matured. Economic recession and rising protectionism sharply reduced
import demand. The terms of trade collapsed as oil and oil-based energy
prices initially soared and prices of other commodities fell. The eagerness of
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the commercial banks to grant loans turned to an eagerness for repayment,
and interest rates increased sharply, resulting in burgeoning debt-service
payments. Developing countries faced a profoundly different world
economic environment where repaying loans dominated both discussions
and decisions on how economic adjustment should proceed during the
1980s.

After three postvvar decades that involved grappling with economic
expansion, the international development agencies, policy-makers and
theoreticians had become accustomed to taking growth for granted and to
debating how it could be optimized in terms of its rate and distribution. It
was not expected that most developing countries vvould be implementing
austerity programmes amid severe policy constraints caused by debt-service
burdens, fiscal imbalances and balance-of-payments problems, to say
nothing of civil strife.
Thus, the 1980s introduced a grimmer period of declining per caput
incomes in most developing countries. Development assistance gradually
shifted avvay from projects and the direct creation of infrastructure, and
moved instead towards conditional lending that required changes in
economic policy and management as well as institutional reforms. During
the 1980s, these "stabilization" and "structural adjustment" programmes
became commonplace. Ironically, while the developing countries came
under heavy external pressure to adopt adjustment policies (devaluation,
fiscal and monetary restraint, market and trade liberalization), most of the
OECD countries became increasingly protectionist and pursued
unsustainable financial policies.
For many developing countries, the 1980s was certainly a period of
frustration. For others, including the most populous ones, the decade saw
periods of remarkable progress. But all of us entered the 1990s with a
renewed awareness that development should first and foremost emphasize its
human dimensions. This renewed emphasis has had a number of important
implications. First, recognition dawned of the need to "adjust adjustment" in
such a way as to attenuate its recessive effects and to alleviate acute
disparities and social hardship. Second, the importance of people's
knowledge, skills and aptitudes, together with the strengthening of
appropriate institutions and mechanisms that would enable them to
participate in the development process, was recognized. Third, the need to
enhance food security and nutrition policies and programmes became
apparent, with the recognition that food access often has more to do vvith
incomes than with supply. Finally, we began to focus collectively on
improving the sustainability of agriculture and rural development.
Although we are no longer haunted by the imminent risk of nuclear
conflagration, sadly, many regions of the world are as turbulent today as they
were in 1975. Furthermore, many industrial countries are grappling with
crucial political choices regarding national and regional issues. West
European countries are pursuing efforts aimed at closer integration despite
mounting and unforeseen political and economic difficulties. Market-
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oriented transformations are continuing in Eastern Europe and the former
USSR in the context of grave economic and social disruptions, plummeting
agricultural and industrial production; and ethnic and political tensions
which, in former Yugoslavia, SFR, have degenerated into a devastating
armed conflict.
These events have taken place in an overall climate of economic malaise.
The much-awaited and repeatedly predicted revival of economic growth in
the industrial countries has remained elusive. Instead, rising unemployrnent,
unstable financial and foreign exchange markets and severe budgetary
difficulties in several industrial countries have continued to exert their
destabilizing influence worldvvide.
Yet, there are many reasons to be optimistic when drawing lessons from
past experiences. Despite the recent and dramatic changes in the political
and economic environment, the rivalries among power blocs and the
rhetorical exchanges of accusations across ideological divides have ceased
and have been replaced by a renevved confidence in the ability of the UN
system to find rnutually agreed solutions to global problems.
On the whole, developing countries have much to be proud of with
respect to their substantial progress in life expectancy, child mortality and
educational attainment. Likewise, FAO can take pride in its efforts to help
the developing countries improve their agricultural sectors and enhance rural
welfare. Even though the world has about 1.5 billion more inhabitants than
when I took office, the global community has proved its ability to provide
sufficient food and to avert food crises brought about by natural disasters. We
have achieved substantial increases in per caput food supplies worldwide
and many of today's developing countries now cover a significant proportion
of their populations' food needs.
Today we are producing more cereals on less land than we did in 1975 -rice and wheat yields have increased by nearly 50 percent, maize yields by
more than 35 percent and pulses by 30 percent. Similar gains have been
made in livestock, forestry and fisheries. Aquaculture, for instance, was only
an infant industry 20 years ago but, today, it provides food, jobs and income

for millions.
These significant achievernents have meant that world food production has
outpaced population growth and that per caput calorie consumption is
approximately 10 percent above what it was in the mid-1970s.
Our changing world is always producing surprises, both good and bad.
And while we may not be entirely able to determine the course of events, it
remains my conviction that we can at least have a hand in influencing it.
Indeed, in some instances, our action can make the difference between
survival and death, welfare and destitution and progress and frustration for
millions of people. This is true for Africa, as it is for other developing country
regions around the world.
Perhaps the most critical issues today are the paucity of financial resources
to fuel the development process and the consequent need to generate the
necessary political commitment for increasing and channelling these

resources so as to Improve the well-being of the poor relative to the rich. The
widely documented gap between the poor and the rich continues to grow in
almost every nation of the vvorld a situation that can only lead to even
greater tensions and turmoil.
Not long ago it vvas hoped that a substantial share of the so-called peace
dividend would be allocated for development. Instead, it has been absorbed
by peacemaking, peace-keeping, emergency relief, unification, domestic
programmes, reductions in fiscal imbalances on national accounts, and other
uses. The key to relief from these demands, and the major ingredient for
avoiding further social disintegration and violence, is an acceleration in the
development process and, in the poorer countries of the world, sustainable
agriculture and rural development.
It is my hope that the international community will recognize that
equitable and sustainable development is the only way to avoid massive
outlays for peacemaking, peace-keeping and relief, and that it will
consequently rise to the challenge presented by the current situation.

Edouard Saouma
DIRECTOR-GENERAL
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Explanatory note
The following symbols are used in the tables:
none or negligible
not available
1991/92
a crop, marketing or fiscal
year running from one
calendar year to the next
1990-92
average for three calendar
years

values of exports (f.o.b.) and imports (c.i.f.),
all expressed in US dollars. When countries
report imports valued at f.o.b. (free on
board), these are adjusted to approximate
c.i.f. (cost, insurance, freight) values. This
method of estimation shows a discrepancy
whenever the trend of insurance and freight
diverges from that of the commodity unit
values.

Figures in statistical tables may not add
up because of rounding. Annual changes
and rates of change have been calculated
from unrounded figures. Unless otherwise
indicated, the metric system is used
throughout.
The dollar sign ($) refers to US dollars.
"Billion", used throughout, is equal to
1 000 million.

Production index numbers
FAO index numbers have 1979-81 as the
base period. The production data refer to
primary commodities (e.g. sugar cane and
sugar beet instead of sugar) and national
average producer prices are used as weights.
The indices for food products exclude
tobacco, coffee, tea, inedible oil seeds,
animal and vegetable fibres and rubber.
They are based on production data presented
on a calendar-year basis.1

Volumes and unit value indices represent
the changes in the price-weighted sum of
quantities and of the quantity-weighted unit
values of products traded between countrie
The weights are, respectively, the price and
quantity averages of 1979-81, which is the
base reference period used for all the index
number series currently computed by FAO.
The Laspeyres formula is used in the
construction of the index numbers.'

Definitions of "narrow" and "broad"
The OECD definitions of agriculture are
generally used in reporting on external
assistance to agriculture. The narrow
definition of agriculture, now referred to as
"directly to the sector" includes the
following items:
°Appraisal of natural resources
°Development and management of
natural resources
e Research

Trade index numbers
The indices of trade in agricultural products
also are based on 1979-81. They include all
the commodities and countries shown in the
FAO Trade Yearbook. Indices of total food
products include those edible products
generally classified as "food".
All indices represent changes in current

' For full details, see FAO Production Yearbook 1992.

eSupply of production inputs
e Fertilizers

°Agricultural services
Training and extension
e Crop production
o Livestock development
Fisheries

Agriculture (subsector unal ocated)

2 For full details, see FAO Trade Yearbook 1991.

The broad definition includes, in addition
to the above items, activities that are defined
as "indirectly to the sector". These activities
are:
o Forestry

o Manufacturing of inputs
o Agro-industries
o Rural infrastructure
o Rural development
o Regional development
o River development

Regional coverage
Developing countries include: Africa, Latin
America and the Caribbean, the Near East'
and the Far East.4

Developed countries include:5 North
America, Western Europe (including former
Yugoslavia, SFR), Oceania, Bulgaria, former
Czechoslovakia, Hungary, Israel, Japan,
Poland, Romania, South Africa and the
former USSR. Albania is omitted in this
report because of insufficient data.
Country designations used in this
publication remain those current during the
period in which the data were prepared.

3 The Near East includes: Afghanistan, Bahrain,

Cyprus, Egypt, Islamic Republic of Iran, Iraq, Jordan,

Kuwait, Lebanon, Libyan Arab Jamahiriya, Oman,
Qatar, Kingdom of Saudi Arabia, Sudan, Syrian Arab
Republic, Turkey, United Arab Emirates and Yemen.
4 The Far East includes the former Asian centrally

planned economies: Cambodia, China, Democratic
People's Republic of Korea, Mongolia and Viet Nam.
5 Note that "industrial countries", as defined by the
IMF, include: Australia, Austria, Belgium, Canada,
Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Japan, Luxembourg, the

Netherlands, New Zealand, Norway, Portugal, Spain,
Sweden, Switzerland, United Kingdom and United
States.
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WORLD REVIEW
I. Current agricultural situation

facts and figures

1. CROP AND LIVESTOCK PRODUCTION IN 1992
Overall, 1992 was a poor agricultural year. After having stagnated in 1991,
global agricultural production only rose by about 1 percent in 1992. Except
for North America, Oceania and the Near East, where production recovered
from shortfalls experienced the previous year, regional agricultural
performances ranged from mediocre to weak.

Developing countries' agricultural production rose by only
about half the average growth rate of the previous ten years.

7 percent,

Among developing country regions, only the Near East achieved some gain
in per caput agricultural production (1.6 percent), which was, however,
inadequate to compensate for the region's losses of the previous year. In both
the Far East and Latin America and the Caribbean, gains in agricultural
production were entirely eroded by population growth. Africa recorded a
6 percent fall in per caput agricultural production, largely on account of the
drought that affected developing southern Africa.

Agricultural production in North America recovered significantly (up by
7.5 percent, compared with -1 percent in 1991 and a yearly average growth
of 1 percent during the previous ten years) and accounted for more than 80
percent of the world's total production increase in 1992. Production also
rebounded in Oceania (3.6 percent, three times the trend rate) but remained
virtually unchanged in Western Europe.
Eastern Europe and the former USSR recorded yet another year o
production decline: it was the fifth in six years in the former USSFZ, bringing
the cumulative decline since 1987 to nearly 15 percent, and the third
consecutive decline in Eastern Europe, with the overall fall in this region
between 1989 and 1991 being more than 18 percent. VVhile in the former
USSR the shortfall in 1992 was chiefly due to a contraction in livestock
production, that in Eastern Europe mainly reflected drought-affected crops.
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Exhibit 7
CHANGES IN AGRICULTURAL PRODUCTION, 1989-1992
(Percentage change over preceding year)
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2. PER CAPUT FOOD PRODUCTION IN 1992
The overall poor agricultural production performance of developing
country regions was also reflected at the country level. No less than twothirds of all developing countries recorded stagnant or declining levels of per
caput food production.
As has so often been the case in the past, the highest concentration of poor
performances was in Africa, where all but six countries suffered per caput
production losses In some cases these were catastrophic, all the more so
since they followed similarly dramatic crop shortfalls in the previous year.
This was the case of Mozambique, Somalia, the United Republic of Tanzania
and Zimbabwe. The few bright spots in the region included Chad, Ghana
and, more significantly given the population involved Nigeria. These
countries achieved sizeable gains in per caput food production for the
second consecutive year.

Among densely populated countries in other regions, Brazil, China and
Indonesia continued to expand food production significantly, while Egypt,
India and Turkey recorded poor to mediocre performances in per caput food
production for the second consecutive year.
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Exhibit 2
RATES OF CHANGE IN PER CAPUT FOOD PRODUCTION BY COUNTRY, 1991-1992
(Percentage rate of change)
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Exhibit 2
RATES OF CHANGE IN PER CAPUT FOOD PRODUCTION BY COUNTRY, 1991-1992
(Percentage rate of change)
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Exhibit 2
RATES OF CHANGE IN PER CAPUT FOOD PRODUCTION BY COUNTRY, 1991-1992
(Percentage rate of change)
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3. AGRICULTURAL PRODUCTION BY MAJOR COMMODITIES
World cereal production in 1992 increased by 4.2 percent to 1 959.3
million tonnes following the decline recorded in 1991. Most of the expansion
occurred in developed countries, where production rose by 6.6 percent to
890.7 million tonnes The bulk of this increase was accounted for by a
significant recovery in production in the United States and a partial recovery
in the former USSR after the major contraction experienced by both in 1991.
In the United States, production increased by 73 million tonnes (26 percent),
while the inciease in the former USSR amounted to 33 million tonnes (22
percent). Production in developing countries, on the other hand, increased by
only 2.3 percent to 1 069 million tonnes.
World cassava production rose significantly in 1992, especially in Asia and
Africa. The outlook for 1993 is for continuing growth in global production.
Some increase was reported in world production of pulses. A decline of more
than 3 percent in the developing countries was offset by a sharp increase in
the developed countries.
World production of fats and oils increased by 3.2 percent in 1992 to
84.9 million tonnes, a rnarked improvement over the sluggish growth of the
previous year. Output in the developed countries rose to 39.5 million tonnes,
led by an increase in the production of all oilseeds in the United States and
of rapeseed in Canada. There was also a significant recovery in olive oil
production in the EEC, while production of cottonseed, sunflowerseed and
butte: fell sharply in the former USSR. For the developing countries, output
increased to 45 4 million tonnes, largely as a result of the sizeable recovery
in soybean production in Brazil and the continued growth of palm oil
production in Indonesia. Total output of fats and oils increased modestly in
both India and China while palm oil production in Malaysia was stagnant for
the second consecutive year. On the other hand, declines in output occurred
in soybean and sunflowerseed production in Argentina and in coconut oil
production in the Philippines.
World production of centrifugal sugar (raw value) in 1992/93 declined to
its lowest level since 1989/90. A lower output was registered in all major
cane sugar-producing countries, except Brazil and Australia, mainly because
of poor weather. Cuba's harvest is estimated to be only 4.5 million tonnes,

against 7 million tonnes in 1991/92, the lowest level since 1963.
Meat production increased slightly in 1992, as a larger poultry and pork
output outweighed the reduced output in bovine and ovine meat. The
outlook for 1 993 is for a continued growth in world meat production and
trade. There is still considerable uncertainty about the impact of policies in
major exporting countries, notably connected with the mid-1993
implementation of the Common Agricultural Policy (CAP) reform in the EEC.
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Exhibit 3
AGRICULTURAL PRODUCTION BY MAJOR COMMODITIES,
1991-1992
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World milk production decreased by 2.5 percent in 1992, following a
similar decline in the previous year. Production dropped in Europe and the
former USSR, while it increased in North America, Oceania and Japan. In the
developing countries, drought severely curtailed production in the southern
countries of Africa, but production increased in Latin America and Asia.
At 5.7 million tonnes in 1992/93, coffee output recorded a 5 percent
decline from the previous year's level. Falling prices, which during the first
nine months of 1992 fell to the lowest level in more than 20 years, caused a
reduction in the use of agricultural inputs, a neglect of crop husbandry and a
decrease in yields Sharp reductions of output were recorded in Brazil,
Guatemala and Mexico while a new record crop was achieved in Colombia,
mainly because of temporary price support from the National Coffee Fund.
Smaller crops were reported in major African producer countries except ate
d'Ivoire
In 1992/93, cocoa output recovered by more than 4 percent to 2.4 million
tonnes. Increases in Africa and the Far East offset a slight decline in Latin
America. In Côte d'Ivoire, the world's major producer, output remained
roughly unchanged from the previous year. Ghana's production was 17
percent above the previous season's level but below the peak of 1988/89.
Good weather conditions favoured a recovery in Nigeria's output.

World tea production fell by about 4 percent to 2.5 million tonnes. Smaller
harvests were reported in India, Sri Lanka, Indonesia and Kenya and other
countries of East Africa. In Sri Lanka, severe drought conditions and serious
damage to tea bushes in several parts of the country resulted in smaller
harvests and could even affect the 1993 crop. Drought also affected eastern
countries of Africa, including Kenya, Malawi, Uganda and Zimbabwe. The
only major producer country where an increase was reported in 1992 was
Bangladesh, mainly because of new plantings coming into production.
World cotton output declined by more than 11 percent to 18.4 million
tonnes, more in the developing (-12.4 percent) than in the developed
countries (-8.6 percent). The decline was due to the response of producers to
considerably lower prices, which were down from the high prices of 1989
and 1990. China's unusually high production levels in 1991 could not be
expected to be sustained. The former USSR continues to face market
disruption as well as environmental problems in cotton areas.
World production of jute, kenaf and allied fibres fell sharply to the smallest
crop since the mid-1970s: 3.1 million tonnes. This was less than half of the
previous peak of 6.5 million tonnes in 1985/86. Severe droughts in
Bangladesh and India were the main cause of the sharp decline.
World output of rubber increased by 3.7 percent to 5.6 million tonnes, with
output expanding in all major producer countries except Malaysia. Thailand
continued to show the fastest growth (12 percent) among the major producer
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countries. In Africa output also rose strongly, especially in Liberia. By
contrast, output in Malaysia declined further because of unfavourable
weather, depressed prices and high labour costs.
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4. FOOD SHORTAGES AND EMERGENCIES
Africa is still the continent most seriously affected by food shortages
requiring exceptional and/or emergency assistance. Fourteen countries in the
region are currently facing exceptional food emergencies and, significantly,
half of these countries are also being affected by civil strife.
In Somalia, the distribution of relief supplies to parts of Mogadishu has
been severely disrupted. Despite prospects of an improved main-season
crop, hundreds of thousands of people continue to face acute difficulties in
meeting their basic food requirements.
In Angola, the civil war has had disastrous consequences for national food
security Fighting has disrupted and paralysed marketing. Only international
support for relief food distribution will prevent widespread suffering.

Aggregate cereal production rose in southern Africa but several countries
harvested below-average crops. Despite a larger crop than last year, the food
supply situation will remain serious in Mozambique as there are several
million displaced persons and returnees whose consumption needs can only
be met by relief food. Below-average crops in Lesotho and Swaziland point
to continuing food supply difficulties in both countries.
Serious difficulties are still reported from the southern Sudan, where recent
population displacements have exacerbated the situation. Food problems
continue in Rwanda where the uncertain security situation has prevented
displaced persons from returning to their homes. In Kenya, given the
unceitain crop prospects, substantial food aid may be needed in 1993/94.
Other African countries requiring exceptional or emergency assistance
include- Eritrea, Ethiopia, Liberia, Mauritania, Sierra Leone and Zaire.
In Iraq, the food supply situation has substantially deteriorated. A recent
FAO/VVFP mission found that, despite some recovery in cereal harvests, a
vast majority of the Iraqi population, suffer from persistent deprivation,
chi onic hunger and endemic malnutrition. The low-cost food rations
distributed by the government are inadequate, while food prices on the open
market are well beyond the purchasing power of most of the population.
In Europe, Bosnia and Herzegovina continues to face serious food
shottages. As commercial deliveries of essential supplies have been
curtailed, there is almost total dependence on UN relief convoys, and the

food situation remains extremely tight owing to distribution problems. Food
shortages requiring exceptional assistance have also been reported in
Albania and the Former Yugoslav Republic of Macedonia.
Numerous other countries are facing shortfalls in food supplies requiring
exceptional or emergency assistance. These inc:lude: Afghanistan, Armenia,
Cambodia, Georgia, Haiti, Laos, Lebanon, Mongolia, Peru and Vanuatu.
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Exhibit 4
FOOD SUPPLY SHORTFALLS REQUIRING EXCEPTIONAL ASSISTANCE
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5. CURRENT CEREAL SUPPLY, UTILIZATION AND STOCKS
World cereal production in 1992 is estimated to have increased by 4.2
percent, reaching 1 959 million tonnes. With rice converted from paddy to
milled basis, this corresponds to 1 779 million tonnes, as shown in Exhibit 5.

World cereal utilization in 1992/93 increased by an estimated 2.3 percent,
remaining below 1992 production. This resulted in a buildup of global cereal
stocks in 1993 following the drawdown over 1991/92.
World cereal carryover stocks at the close of crop years ending in 1993 is
estimated to be 351 million tonnes, 24 million tonnes or 7 percent above the
level of 1992. Most of the increase occurred in developed countries (from
170 million tonnes in 1992 to an estimated 193 million tonnes in 1993). In
the United States alone, cereal carryover stocks increased by 31 million
tonnes, to 78 million tonnes, as a result of the major pickup mainly in coarse
grain production in 1992. Stocks in developing countries are estimated to
have expanded by approximately half a percentage point.
The estimated level of global cereal carryover stocks in 1993 corresponds
to 20 percent of the forecast trend utilization in 1993/94.
Cereal output in 1993 is forecast to be 1 929 million tonnes, about 1.5
percent below the good harvest in 1992. All of the contraction is expected in

developed countries, where production is forecast to decline by 30 million
tonnes to 861 million tonnes. Developing country cereal production would
remain stable at a forecast 1 068 million tonnes.
Most of the piojected contraction in cereal production in 1993 is expected
to be in coarse grain production, about -3 percent, while wheat production
should contract by about 1.5 percent. Paddy production is tentatively set to
increase by slightly less than 1 percent.
As a consequence of the forecast contraction in cereal production in 1993,
global supply and demand for cereals is projected to be more closely
balanced in 1993/94 than in the previous marketing year, and world cereal
carryover stocks may again have to be drawn down in order to meet
expected cereal utilization in 1993/94. Thus, carryover stocks at the end of
the 1993/94 marketing year may decline by a projected 19 million tonnes to
332 million tonnes. This corresponds to 18 percent of the projected trend
utilization
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Exhibit 5
SUPPLY/UTILIZATION TRENDS IN CEREALS
(Including rice on milled basis)
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6. CEREAL TRADE ROSPECTS FOR 1993/94
World trade in cereals in 1993/94 is forecast to be 201 million tonnes,
almost equal to the estimated volume in 1992/93.
Developing countries' imports are forecast to increase by 1 million tonnes
to 125 million tonnes, while their exports should increase by 1.5 million
tonnes, leaving their net imports almost unvaried at 85 million tonnes.
World trade in wheat and wheat flour (in wheat equivalent) is forecast to
increase by an estimated 2 million tonnes to 100 rnillion tonnes. Imports by
the developed countries are expected to rise by 1.5 million tonnes to nearly
33 million tonnes, while aggregate shipments by the developing countries
are forecast to rise only marginally, to more than 67 million tonnes.
Among the developed countries, wheat shipments to the CIS are forecast
to rise from an estimated 15 million tonnes in 1992/93 to 17 million tonnes
in 1993/94, while total wheat imports into Europe are forecast to decline by
1 million tonnes, to 5.8 million tonnes.

Among developing countries, the most significant variations in wheat
imports aie expected in Asia, where imports are forecast to decline by
2 million tonnes, to 33 million tonnes, mainly as the net result of sharply
reduced import requirements in India and an expansion of exports from
China. An expansion of imports by 1 million tonnes is expected in Africa,
mainly reflecting larger purchases by Morocco, while total shipments to
Latin America are forecast to rise only slightly.
World trade in coarse grains is forecast to fall by 2 million tonnes to
88 million tonnes, reflecting a decline in developed country imports of
2 5 million tonnes Developing country imports should rise only slightly.
Among developed countries, an expected 2 million tonne increase in
coarse grain shipments to the CIS will be more than offset by smaller imports
into Europe, North America and South Africa.
Developing country imports of coarse grains are expected to increase marginally to 47 million tonnes. Unfavourable weather conditions in parts of
North Africa may result in larger imports into Algeria and Morocco, while
the return to more not mal production levels in southern Africa should lead to
snnallei coarse grain imports into sub-Saharan Africa. Total coarse grain
imports into Asia are forecast to remain near the level of 1992/93. Significant
increases are expected in Latin America, mainly Mexico and Brazil.

The forecast for world rice trade in 1993 (calendar year) is 12.7 million
tonnes, as compaied with 13.8 million tonnes in 1992. Developing country
imports should contract from 11.1 million tonnes in 1992 to 10.2 million
tonnes in 1993, while those of developed countries should fall slightly from
2.7 million tonnes in 1992 to 2.5 million tonnes in 1993.
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Exhibit 6
WORLD TRADE IN CEREALS, BY REGION
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7. EXTERNAL ASSISTANCE TO AGRICULTURE
External assistance flows to agriculture have tended to decline in real
terms in recent years, despite a moderate upsurge in 1991. This applies both
to commitments and the much lower figures of actual disbursements the
latter following the former with a lag of several years.

Commitments of external assistance to agriculture in 1991 (the last year for
which complete information is available) reached $14.3 billion. At constant
1985 prices this represented $9.1 billion, only slightly more than the low
amount committed in 1990.
The concessional component of external assistance to agriculture
continued to decline, representing 70 percent of total commitments in 1991,
down from 75 percent in 1990 and 76 percent in 1988.

Bilateral commitments in 1991 totalled $4 billion (at constant 1985 prices),
nearly 11 percent above the level of 1990. By contrast, multilateral

commitments declined slightly. All bilateral commitments, and nearly half of
multilateral ones, were concessional in character.
Preliminary information for 1992 suggests a sharp decline in multilateral
commitments (19 percent at constant prices). The decline reflected reduced
commitments by the World Bank and, to a lesser extent, UNDP/FAO/CGIAR.
By contrast, regional development banks were estimated to have expanded
their commitments with respect to 1 991 levels. Information for bilateral
commitments and disbursements in 1992 is not yet available.
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Exhibit 7
COMMITMENTS AND DISBURSEMENTS OF EXTERNAL ASSISTANCE TO AGRICULTURE*
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8. FOOD AID FLOWS IN 1992/93
Shipments of food aid in cereals during 1992/93 (July/June) are estimated
to be 12.8 million tonnes (5 percent below the previous year's level of

13.5 million tonnes), representing 0.8 percent of world cereal production and
6.4 percent of world cereal imports.
Of the total cereal food aid in 1992/93, 11.1 million tonnes were destined
for developing countries, cornpared with 11.9 million tonnes in 1991/92.
Deliveries to developing countries still remain significantly less than the
13.5 million tonnes delivered in 1987/88.
Food aid to developing countries in 1 992/9 3 represented 1.2 percent of
their cereal production and 8.9 percent of their cereal imports.

Sub-Saharan Africa continues to be the major recipient of food aid. As
much as 60 percent of food aid to this region is intended to meet emergency
needs of refugees and displaced persons and of drought-affected countries.
Shipments of food aid to the CIS and East European countries in 1992/93 is
estimated to be about 1.7 million tonnes, about the sanne level as the
previous year

As of 24 May 1993, pledges to the 1993 International Emergency Food
Reserve (IEFR) amounted to 562 496 tonnes of food commodities, of which

501 641 tonnes were in the form of cereals and 60 855 tonnes in the form of
other foodstuffs.
In addition to IEFR contributions, 650 904 tonnes of cereals and 78 550
tonnes of other food commodities had been pledged under the subset of WFP
regular resources for meeting the requirements of Protracted Refugee
Operations.
As of May 1993, total pledges to WFP's regular resources for the biennium
1993-94 stood at $618 million, representing 41 percent of the pledging target
of $1.5 billion.

21

Exhibit 8
SHIPMENTS OF FOOD AID IN CEREALS
(Grain equivalent)
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9. FISHERIES CATCH, DISPOSITION AND TRADE
World catch and culture of fish and shellfish in 1992 stabilized at the level
of 1991, le. 96.9 million tonnes, following declines both in 1990 and 1991.

World marine fish production declined for the third consecutive year to
81.5 million tonnes, although the decline was a marginal 0.4 percent.
World inland fish production continued to grow, increasing in 1992 by an
estimated 2.1 percent compared with expansion rates of 3.8 percent in 1991
and 5.7 percent in 1990.
Among the five major producer countries, only Chile and China expanded
production in 1992. China, the world's largest producer, continued its rapid
production expansion, which increased by 11.2 percent to reach 14.6
million tonnes, while Chile's production increased by an estimated 6 1
percent to reach 6.4 million tonnes.
Production in the former USSR contracted by an estimated 16.8 percent to
7.7 million tonnes. This brought the cumulative decline since 1989 to 32
percent. in Japan, production dropped significantly for the fourth consecutive
year, falling to 8.4 million tonnes, 9.7 percent below 1991 and 30 percent
below the peak of 1988.

Estimates of the disposition of world catch in 1992 record a marginal
decline of 0.3 percent in fish for human consumption, following declines of
0.9 percent in 1991 and 1.1 percent in 1990.
In 1991, international trade in fishery products grew less in terms of value
than volume because of lower prices for some commodities, including
shrimp and salmon. Exports in 1991 reached $38.5 billion, up from $35.8
billion in 1990.
Estimates for 1992 are for an increase in the value of fish traded to more
than $40 billion, a trend which is expected to continue in 1993. The share of
developing countries in world exports of fishery products is estimated to
remain stable at around 46 percent.

Developing country exports in 1991 represented 34 percent of their total
catch as compared with 43 percent for developed countries. In spite of this,
developing countries as a group recorded an increasingly positive trade
balance in fish products, which reached $11.3 billion in 1991; while the
developed countries' position as net importers of fish products continued to
accentuate strongly, with their exports only accounting for about 60 percent
of their imports in 1991.
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Exhibit 9
WORLD FISH CATCH, DISPOSITION AND TRADE
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10. FORESTRY FTIODUCTION AN TRADE IN 1992
World production of roundwood increased marginally above the depressed
level of 1991, mainly reflecting the continuing fuelwood production growth
in the developing countries and the recovery of industrial roundwood
markets in North America Demand for industrial roundwood and
mechanical wood products in Japan and Western Europe remained weak
while it continued to fall sharply in the former USSR and some East European
countries
Production of sawnwood and wood-based panels increased in the
developed countries, led by the North American recovery, but remained well
below the level of 1990. Some major tropical timber producers are facing
increasing environmental problems in the use of their natural forest
resources, which is constraining their production of wood products both for
the domestic and export markets. Environmental concerns are also limiting
log supply from the old growth natural forests of the northwestern United
States, thus favouring the use of the recently established, cultivated forests of
the southeastern region.

The pulp and paper industry continued to expand, albeit at a slower rate
than in the late 1980s. Production in the developing countries continued to

grow markedly, with dynamic performances in Brazil, Chile and several
countries in Southeast Asia.

Lower utilization of capacity, low prices and poor profitability
characterized the pulp and paper markets. The increasing trend in the use or
waste paper continued, backed by legislative and policy measures in a
number of countries, and this may have contributed to the reduced
utilization of wood pulp capacity.
The value of trade in foresst products recovered after two years of
stagnation Notable gains were recorded by Canadian coniferous sawnwood
exporters who increased their exports to the United States by 15 percent to
reach 31 million m3. Exports of coniferous logs from the United States
continued lo be hampered by the reduced log supply from the Pacific
northwestern region, caused by the set-aside of timber land for

environmental reasons. These exports, mainly directed to Asian countries,
dropped by a further 13 percent, causing a steep price increase for

coniferous logs and sawnwood in international markets during the first
part of 1993

Trade in tropical timber continued to decline in 1992, as major exporters,
such as Peninsular Malaysia and Indonesia, deliberately reduced their
exports of logs, sawnwood and plywood through the imposition of limits,
quotas or levies. This policy aims at increasing exports of processed products
such as mouldings, furniture and furniture parts.
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Exhibit 10
OUTPUT AND EXPORT VALUE OF MAIN FOREST PRODUCTS
(Percentage change over preceding year)
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6 Trade in paper products continued to expand in 1992, reflecting in
particular increasing exports from Europe and the United States. Trade in
wood pulp continued to stagnate, as prices for major grades remained
depressed because of increased competition from recycled fibres and
excessive capacity
In early 1993, the Malaysian state of Sabah temporarily suspended its log
exports while, in the state of Sarawak, logging in tropical forests has been
severely curtailed since 1992. Lower timber supply from the main Asian
producers contributed to a sharp increase in prices of tropical timber in the
first part of 1993
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WORLD REVIEW
II. Overall economic environment and agriculture

ECONOMIC OVERVIEW
The global economic downturn that started in 1990 has continued
into 1993 and prospects for recovery in the near term appear
particularly uncertain. After having virtually stagnated in 1991,
world economic activity is estimated to have increased by only
1.7 percent in 1992 while forecasts for 1993 point to a 2.2 percent
growth rate.'
The General Agreement on Tariffs and Trade (GATT) estimates
world merchandise trade in 1992 to have expanded by 5.5 percent
in value and 4.5 percent in volume, the first acceleration in growth
since 1988. Current forecasts for 1993 are for trade growth of more
than 4.5 percent in volume, although a downside risk is recognized
for trade performance.2 In any event, the relatively brisk expansion
in world trade is seen as a bright spot in an economic environment
that is otherwise characterized by depressed growth and uncertain
prospects. Economic growth in the industrial countries, which
account for three-quarters of world output, is currently estimated by
the Organisation for Economic Cooperation and Development
(OECD) to be a mere 1.2 percent in 1993, below the already
depressed growth levels of the previous year.
European countries are facing a particularly difficult situation:
economic recession (oddly combined with high real interest rates);
high and rising levels of unemployment; widening fiscal deficits;
and financial and currency instability which is seriously straining the
exchange rate mechanism (ERM) of the EEC and adding to the
difficulties of achieving Maastricht objectives.
Japan's growth expectations for 1993 are barely of the order of
1 percent, but recent indications suggest that stimulative fiscal and
monetary measures may help recovery to take hold in 1994. With

Unless otherwise indicated, estimates and forecasts in this section are from IMF.

World Economic Outlook, April 1993.
2 GATT world trade estimates are somewhat different from those of the MF..

According to the IMF, the volume of world trade in 1992 expanded by 4.2 percent
and forecasts for 1993 point to a 5.2 percent growth.
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Figure 1
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Western Europe and Japan loosing nnonnentunn as global growth
poles, the United States appears to offer the best prospects for
stimulating the world economy in the short and medium ternn.
United States econonnic growth in 1993 was forecast by the OECD

to be 2.6 percent, below previous expectations but still more than
twice the average growth for the OECD area. Recovery appears to
be gaining momentunn although major uncertainties remain,
particularly with regard to the large federal budget deficit and the
effectiveness of nneasures to reduce it.
Among the former centrally planned economies, the Czech
Republic, Poland and Hungary are showing signs of recovery and

reduced inflationary pressure, but they still face difficulties in
containing fiscal deficits. The Baltic states are also showing
encouraging progress in growth and stabilization.
On the other hand, the process of econonnic restructuring is
encountering nnajor obstacles in most other countries in the former
USSR. After catastrophic output losses in the previous two years,
real GDP in the former USSR is expected to decline sharply again in
1993. Underlying these dismal perfornnances are extremely high
rates of inflation, a collapse of trade flows within and outside the
area, inability to compress the fiscal deficit and uncertainties over
the process of transformation itself.
Figure 2
WORLD OUTPUT AND VOLUME OF WORLD TRADE
(Percentage change over preceding year)
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In marked contrast with the depressed economic performances
of developed countries and economies in transition, developing
countries as a whole showed robust growth in 1992 (about 6
percent) and are expected to continue growing at a relatively fast,
although somewhat slower, rate in 1993. There were wide regional
differences, however, and the overall strong growth of developing
countries mainly reflected the performances of relatively few
dynamic economies. The best performers were again Far East
countries, particularly those in eastern Asia. China emerged as
possibly the fastest-growing economy in the world, with its
production, investment and exports shooting up in 1992 and
1993 but with growing concern about inflationary pressure.
Economic activity also remained reasonably buoyant in Latin
America and the Caribbean, a major exception being the Brazilian
economy which is crippled by stagflation and a budget deficit
representing 40 percent of GDP. Finally, Africa was badly affected
by conflicts, drought in southern countries and depressed prices for
several of the region's main export products in 1992; an
improvement in terms of trade and return to normal weather
conditions in southern Africa are expected to strengthen growth
somewhat in 1993 (see Part II, Regional review, Sub-Saharan
Africa). The darkest side of the global economic picture is the large
number of poor countries that continue to see their situation worsen.
According to the United Nations Conference on Trade and
Development (UNCTAD) the 47 least-developed countries (LDCs)
are expected to record a fourth straight year of economic decline in
1993. Only a few of these countries will have avoided the negative
trend, namely Malawi, Mauritania, Myan mar, Nepal and Uganda,
which benefited in particular from expanded export earnings.

THE ECONOMIC OUTLOOK AND PROSPECTS
FOR AGRICULTURE
Forecasting economic and agricultural developments is a
particularly risky exercise, given current circumstances. A number
of events that are still unfolding have introduced an unusually high
degree of uncertainty. These include the transformation process in
Eastern Europe and the former USSR; the outcome of the Uruguay
Round; the timing and extent of the economic recovery in the
industrial world; and the unresolved conflicts in Africa, the Near
East, the Balkans and other parts of the world.
With all the caution imposed by such uncertainties, most forecasts
in particular those of the World Bank, the IMF and the LINK
project point to the following developments for 1994-95:
Economic activity in the industrial world should recover
somewhat in 1994 and further in 1995, although growth rates
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will probably remain below 3 percent. The United States is likely
to be the main driving force in the recovery.
° Centra l Europe's economies in transition may resume positive
growth in 1994; those in the former USSR are unlikely to do so
before 1995 or even later.
Economic growth in the developing countries as a whole should
continue outpacing that in the industrial world, at rates between
5 and 6 percent. The fastest-growing economies should continue
to be in East Asia (6 to 7 percent), with China gradually
emerging as a "fourth pole" of world growth. Several adjusting
countries in Latin America and the Caribbean should
consolidate recovery, bringing the region's growth to 5 to 6
percent. At 3 to 4 percent, Africa's economic growth should
show some pickup; however, this growth would remain well
below the developing country mean and gains would be meagre
in per caput terms. Growth in the Near East would slow from the
very high rates of 1992, although growth would continue to
exceed the rate of past trends.

One remarkable feature in these forecasts is that developing
countries would continue outpacing the developed countries in
growth. It may be generally observed, however, that: Othe
dynamism of developing countries' economies would be narrowly
based, being chiefly accounted for by East Asian countries (mainly
China) and liberalizing countries at an early and still uncertain
stage of recovery, mainly in Latin America and the Caribbean;
Walthough the growth rate differentials imply some narrowing in
the economic gap between industrial and developing countries, the
gap remains vast. Average per caput income levels in OECD
countries are currently about three times higher than those of the
richest developing countries. Even the highest-income and fastestgrowing developing countries still have to make up a large
difference in per caput income levels3 and, in order to do so, in
factor productivity; iii) the North/South growth differential must be
seen as a transitory phenomenon rather than a sign of lesser
economic interdependence. Indeed, the recent home-based
recovery of many developing countries is unlikely to be sustained in
the absence of more trade and investment impulses from the
industrial world.

3 The World Bank estimates that, should China's economy continue growing in the
7 to 8 pet cent range throughout the 1990s, the size of its GDP by 2002 would be

approaching that of the United States. However, China's per caput income would
remain about one-fifth that of the United States.
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BOX 1

EXTERNAL DEBT OF DEVELOPING COUNTRIES

The total external debt of the 116
developing countries reporting to the
World Bank's Debtor Reporting System
(DRS), estimated to be $1 418 billion at
end-1991, was projected to reach $1 510
billion in 1992.
For all DRS countries, the debt-toexports ratio in 1992 was estimated to be
178 percent, about the same as the
previous year but much higher than in
1990, when it stood at 167 percent. Yet,
from 21 percent in 1991, the ratio of debt
service-to-exports is projected to decline
slightly to 19 percent in 1992. The debt-toGNP ratio is expected to remain almost
unchanged in 1992 at 37 percent.
Regional debt indicators varied widely,
as shown in Figure 3. The debt situation in
sub-Saharan Africa and Latin America and
the Caribbean are discussed in the Regional
review of this report. For the group of
severely indebted low-income countries,
the debt-to-GNP ratio stood at an
estimated 113 percent in 1992, down from
117 percent in the previous year. The debt
service-to-exports ratio was estimated to
be 22 percent, the same level as in 1991.
Developing countries' external debt

originated from agriculture-related projects
was estimated to be $72.2 billion in 1991,
representing approximately 6 percent of
these countries' total external debt.
Overall, this share has remained fairly
constant in past years, although variations
between regions were significant. These
ranged from 4 percent in Latin America
and the Caribbean to 8 to 10 percent in the
Near East, sub-Saharan Africa and East Asia
and 15 percent in South Asia. The low

share of agriculture in total debt reflects
the fact that external finance to the sector,
chiefly provided by official sources, is
highly concessional.
Net transfers (net flows minus interest
payments) related to all debts, which
reached a negative $16 billion in 1991, are
projected to decrease to negative $3.6
billion in 1992. The long-term component
of such transfers, which were a negative
$23 billion in 1991, were expected to turn
slightly positive in 1992, with negative net
transfers to private creditors falling from
$27 billion in 1991 to $7 billion in 1992.
This was partly due to larger disbursements
by private creditors, which rose from $70
billion in 1991 to $84 billion in 1992.
Debt reduction operations were
estimated to have reduced the debt of all
developing countries by $13 billion in
1992, against $9 billion in 1991. Official
debt forgiveness accounted for about $6.5
billion. The reduction in private debt was
done mainly through officially sponsored
operations. Those under the Brady Plan
reduced debt by $4.7 billion, market buyback by $7.9 billion and debt-equity swaps
by $1 billion. The Paris Club of developed
creditor countries negotiated special
agreements under the Houston terms' with

' The Houston terms are longer terms of
repayment granted by the Paris Club for
countries that have a strong adjustment

programme and have performed well under
previous Paris agreements. These were decided

as a follow-up to the July 1990 Houston
economic summit.
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severely indebted lower-middle-income
countries, consolidating more than $5
billion in 1992. Conventional restructuring
agreements amounting to $13 billion were
also negotiated. Twelve severely indebted
low-income countries obtained special
concessions under the new "enhanced
Toronto terms"2 and, during 1992,
consolidated more than $2.5 billion. In
1992, only seven countries benefited from
debt reduction operations under the "IDA
only" World Bank Debt Reduction Facility.
Such reduced use of the Facility was due to
difficulties experienced by debtor countries
in carrying out adjustment programmes.

2 The enhanced Toronto terms, agreed by the

Paris Club in December 1991, provide for a
new menu of enhanced concessions for the
countries designated by the World Bank as

"IDA-only" borrowers, i.e. eligible for
concessional assistance from the International

Development Association.

An important financial development in
1992 was the increase in private capital
flows to developing countries and the shift
from debt to equity financing, particularly
through foreign direct investment (FDI)
and portfolio equity investment. This
development affected more particularly
Latin America and the Caribbean and is
discussed in the Regional review of this
document. Only a few low-income
countries have benefited from the
increased FDI flows. This group of
countries received an estimated $9 billion
in 1992, of which $5 billion were invested
in China alone.
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TABLE

Projected growth in agricultural value added, exports and
imports for developing regions
Region

Sub-Saharan Africa

Agricultural

Agricultural
exports

Agricultural
imports

value added
1993
1994

1993

1994

1993

1994

2.34

2.99

0.50

8.22

6.64

8.89

2.58

3.54

4.50

6.81

4.44

4.65

4.98

4.20

10.29

9.10

8.22

12.29

3.64

4.03

5.33

7.12

6.69

7.20

Latin America
and Caribbean
Far East and Pacific
Near East

and North Africa
Source LINK Ploject

Prospects for developing countries' agriculture
Short-term forecasts for developing countries' agricultural output
and trade are shown in Table 1. The projections suggest that:
The increase in agricultural value added in 1993-94 would be
broadly in line with the average trend values of the 1980s,
except in Latin America and the Caribbean where projected
growth rates would significantly exceed past trends. Growth in
agricultural value added would accelerate in 1994 in all regions
except Asia and the Pacific, although agricultural growth in this
region would rennain strong.
Agricultural exports and innports would expand well above
the 1980s and more recent trends. For sub-Saharan Africa,
1994 would be a year of strong recovery for agricultural exports.
However, imports would expand at an even faster rate,
causing the agricultural trade deficit recorded in this region to
reach $12 billion in 1994 nearly twice the deficit recorded
in 1991. The agricultural trade deficit record would also
increase in the Near East (to $15 billion in 1994, up fronn
$12 billion in 1991).
The agricultural trade surplus in Latin Annerica and the
Caribbean would expand moderately fronn $24 billion in 1991 to
$26 billion in 1994, but that of Asia and the Pacific would fall
fronn $4.9 billion to $2.5 billion during the same period.

Two factors will crucially determine developing countries'
growth and trade prospects for the sector: i) the extent of the overall
economic recovery, which will affect domestic and international
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demand for agricultural products as well as agricultural supply
through its impact on input costs and capital flows; and ii) largely
related to the above, the future behaviour of commodity prices
with agricultural commodities accounting for about 10 percent of
world trade but a far greater proportion of the export earnings of
nnany developing countries.
As regards the first factor, the current uncertainty regarding the
timing and strength of the global recovery makes it hard to assess
the impact it will have on agriculture. Bearing in mind the past
record of oversanguine forecasts of global recovery, it may be
interesting to explore what might happen if, for instance, the
recovery does not materialize in the near future. For a specific
region, what would be the impact on agricultural exports, imports
and total GDP of zero growth in the rest of the world? A simulation
exercise can at least attempt to appraise the magnitude of such
impacts, given these hypothetical scenarios. In this type of
simulation exercise, of which the results for sub-Saharan Africa are
summarized in Table 2, such impacts are estimated as percentage
deviations from "baseline" projections.4
The figures indicate that regional agricultural exports in 1993
would expand by 0.5 percentage points less than the "baseline"
growth estimate for that year; and by 1.5 percentage points less in
1994, assuming a second year of zero growth in the rest of the
world.
In other words, using the baseline projections shown in Table 1,
sub-Saharan Africa's agricultural exports would stagnate instead of
growing by 0.5 percent in 1993 and would increase by 6.6 percent
instead of 8.2 percent in 1994 the difference between the latter
two being about $1.41 billion in actual value terms. This amount is
considerable in the African context. Converted at 1992 prices it
would represent over 10 percent of sub-Saharan Africa's repayments
on all debts, or roughly the total value of estimated FDI into the
region that year.
Global economic stagnation would also affect the region's
economic activity, which would grow by about 2.9 percent in 1994
instead of the 3.1 percent currently forecast by LINK. While such a
loss does not appear dramatic, it represents the difference between
catching up with population growth currently 3.1 percent annually
and recording yet another decline in per caput output for the
region.

As regards commodity prices, most forecasts point to a firming of

4 This simulation is based on an econometric model elaborated for FAO by Prof.

George P Zanjas, Agricultural University of Athens.
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TABLE 2

Sub-Saharan Africa:' simulated effects of zero GDP growth
on the rest of the world
Year

Agricultural
exports

Nonagricultural
exports

Agricultural
imports

Nonagricultural
imports

GDP

% changes over baseline projections

1993

-0.50

-0.64

-0.01

-0.04

-0.05

1994

-1.51

-2.06

-0.06

-0.13

-0.17

' Excluding Nigeria
Source FAO

international quotations fronn their current, deeply depressed levels,
reflecting sonne increase in demand as global recovery proceeds as
well as reductions in supply caused by shifts away fronn primary
production. Thus, the World Bank baseline forecasts predict some
increase in food and beverage prices and a continuing long-ternn
decline in the production of perennial crops, especially coffee and
cocoa, where production costs often exceed world prices and new
plantings have fallen.5
Project LINK projections for 1994-95 indicate a strong upsurge in
coffee and, to a lesser extent, cocoa prices, although this would be
insufficient to offset the declines of the previous two years. On the
other hand, prices of other commodities, including sugar, banana,
beef, cotton and hard fibres, are expected to increase only slightly
or, in some cases, even decline. Grain prices are likely to be
depressed through and beyond 1993 while, according to FAO
projections, a tightening of the global market is not likely until the
mid- to late 1990s.
Note must be taken, however, of the high risks involved in
commodity forecasting as well known to nnarket analysts as they
are to speculators. Furthermore, while there appears to be a degree
of consensus on the general price trends for several comnnodities,
there is disagreement among analysts on the nnagnitude, and even
direction, of forecast changes for several others.

Prospects for economies heavily dependent on agricultural trade
Pursuing the approach introduced in The State of Food and
Agriculture 1992, this section reviews the economic and agricultural

5 World Bank 1993 Global Economic Prospects and the Developing Countries.

TABLE 3A

LIFDCs with the lowest capacity to finance food imports
Latin America
and Caribbean

Far East and Pacific

Cape Verde

Haiti

Samoa

Egypt

Gambia

Nicaragua

Bangladesh

Yemen

Lesotho

Dominican Rep.

Cambodia

Sudan

Sub-Saharan Africa

Near East and

North Africa

Djibouti
Mozambique

Afghanistan

Guinea-Bissau

Laos

Somalia

Sri Lanka

Comoros

Maldives

Nepal

Sierra Leone
Ethiopia
Burkina Faso
Togo
Senegal

Benin

Rwanda

Mali

Mauritania
Note The criteria for the definition of these groups are explained in The State of Food and Agriculture 1992, p. 11-12.

prospects for two groups of selected developing countries: i) lowincome food-deficit countries (LIFDCs) with the lowest capacity to
finance food imports; and ii) economies highly dependent on
agricultural exports (EDAEs). The countries classed in these groups
are shown in Table 3A and 3B.
The analysis is based on macroeconomic estimates and short-term
forecasts for the two groups of countries, prepared by the IMF for
FAO, and on forecasts by the LINK project, prepared in association
with FAO, for variables related to agriculture. The time horizon
explored is 1993-94.
The broad trends emerging from the analysis confirm the general
observations presented in The State of Food and Agriculture 1992,
i.e. both country groups are forecast to share in the overall
improvement of developing countries in general economic and
agricultural performances.
However, the improvement for these two groups would be highly
uneven and their average GDP growth would continue below that of
developing countries as a whole. Beyond those general tendencies,
the following salient features emerge from the 1993-94 forecasts:

TABLE 38

Economies highly dependent on agricultural exports
Latin America and Caribbean

Far East and Pacific

Sub-Saharan Africa

Argentina

Sri Lanka

Côte d'Ivoire

Paraguay

Thailand

Honduras

Afghanistan

Cuba

Viet Nam

Malawi
Zimbabwe
Mali

Uruguay

Malaysia

Sudan

Brazil

Madagascar

Guatemala

Burundi

Costa Rica

Cameroon

Colombia

Ghana

Saint Vincent and

Liberia

the Grenadines

Uganda

Ecuador

Kenya

Guyana

Ethiopia

Belize

Rwanda

Dominica

Swaziland

Nicaragua

Mauritius

El Salvador

Central African Rep.

Dominican Rep.

Tanzania, United Rep.

Sao Tome and Principe

Chad

Burkina Faso
Somalia
Benin

Guinea-Bissau

Gambia
Note The criteria for the definition of these groups are explained in The State of Food and Agriculture 1992, p. 11-12.

LIFDCs with the lowest capacity to finance food imports.
GDP growth would accelerate to about 4 percent in both years,
with agricultural value added increasing at a slower pace.
Merchandise imports would expand strongly from the deeply
depressed levels of 1991-92. Agricultural imports would also
expand significantly, outpacing other merchandise imports in the
African countries of this group.
Agricultural export growth would lag behind that of food
imports, so the agricultural trade deficit would more than double
from the level of 1991-92.6
6 Despite their high dependence on food imports, LIFDCs rely heavily on agri-

cultural exports, which account for about 28 percent of their total export earnings.
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o Desp te a strong expansion in export earnings (8 to 9 percent,
about twice the rate of the previous two years), the value of
imports would still be more than twice that of exports.
Nevertheless, unrequited transfers (largely official project and
technical assistance, benefiting African countries in particular)
would help to bring the current account deficit to less than half
the level of 1989-90.
oThe terms of trade and, more significantly, the purchasing power
of exports would show some improvement, thus reversing a
negative trend. Gains in purchasing power would arise from a
significant expansion in export volumes, since export unit values
would rise only moderately.

Economies heavily dependent on agricultural exports.
o GDP growth is expected to accelerate slightly, reaching almost
3 percent in both 1993 and 1994, with agriculture expanding
faster than other sectors.
o Economic activity would be boosted by a significant expansion
in total and agricultural exports. For the latter, this would marl< a
recovery from depressed performances in 1992.
°Along with the strong growth in exports would be a slight
improvement in barter terms of trade in both 1993 and 1994,
Figure 4
REAL GDP GROWTH OF SELECTED COUNTRIES AND ALL DEVELOPING COUNTRIES
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Figure 5A
LIFDCs WITH THE LOWEST CAPACITY TO FINANCE FOOD IMPORTS
(1982 = 100)
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Figure 5B
ECONOMIES HIGHLY DEPENDENT ON AGRICULTURAL EXPORTS
(1982 = 100)
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thereby interrupting a long declining trend. From 1981 to 1992,
terms of trade have deteriorated virtually every year. The
expected firming of commodity prices in the coming years
would largely explain the terms of trade improvement forecast
for these countries.
*Contrasting with the adverse movements in terms of trade, the
purchasing power of exports generally showed positive growth
during the past decade as a result of volume increases and they
were expected to increase significantly again in 1993-94. SubSaharan countries in this group did not share in the favourable
trend, however, and only minor gains in their export purchasing
power are expected in 1993-94.
*Merchandise imports would expand even faster than exports,
widening the trade deficit that began to emerge in 1 991 and
contributing to a further deterioration in the current account
balance; however, the agricultural trade surplus would increase
significantly and, consequently, contribute to the alleviation of
the financial constraint.
One of the salient features emerging from the above review is the
capacity of both groups of countries to counter adverse terms of
trade movements through expanded volumes of exports. In the case
of EDAEs, terms of trade deteriorated by a cumulative 27 percent
between 1 981 and 1992, but the purchasing power of their exports
(of which agricultural products typically account for two-thirds)
rose by a cumulative 53 percent. This is explained by the fact that,
while the unit value of their exports fell by about 5 percent,
export volumes increased by nearly 80 percent during the same
12-year period.
General factors behind such a vigorous expansion in export
volume itself a price-depressing influence included: export
promotion measures, often linked to stabilization and adjustment
programmes; improvements in factor productivity, leading to
competitive gains in world markets; and a general share in the
global expansion of trade. The relative weight of these and other
contributing factors is a research area of considerable interest from a
policy perspective. This issue will be further explored in The State of
Food and Agriculture 1994, focusing on the past experience of
agricultural export-dependent countries.
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BOX 2

SPECIALIZATION AND COMPETITIVENESS

Economies highly dependent on

agricultural exports (EDAEs) specialize in
the production and export of agricultural
raw materials. To that extent, they could
be expected to be in a better position to
strengthen their competitiveness in world
agricultural markets than those countries
for which agricultural exports matter less.
Historical evidence refutes this simplistic
assumption. Not only have EDAEs lost
agricultural market share globally but, in
the cases of African and Latin American
countries in this group, they have lost in
relation to other developing countries with
a more diversified export base.
While identifying the determinants
behind these trends is a matter for further
research at the specific country and
commodity market levels, one general

observation can be made: specializing in
agricultural exports for many countries a
fate-determined rather than a chosen
course does not per se guarantee
competitiveness. The issue is more related
to the overall economic situation of the
countries concerned. EDAEs are, with few
exceptions, relatively poor countries with
a limited capacity for introducing
technological improvements, investing
and providing financial and technical
support.
This is likely to reduce their
international competitive position even in
those trading activities for which they are
better suited all the more so, considering
the spurious competitive losses they suffer
from farm protectionism practised in many
richer countries.

Share of EDAEs in agricultural exports
1979-81

1989-91
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SELECTED ISSUES
This section reviews selected issues of current or emerging
importance for agriculture. The themes discussed this year concern
challenges and achievements in food access and nutrition as a
follow-up to the International Conference on Nutrition (ICN); the
decline in commodity prices and the current status of the Uruguay
Round; forest and forest industries, their status in economies in
transition and issues related to forestry trade; high sea fishing and
coastal zone fisheries; and opportunities and concerns arising from
the development and application of biotechnology in agriculture.

MEETING THE GOAS OF THE INTERNATIONAL
CONFERENCE ON NUTRITION
The World Declaration on Nutrition and the Plan of Action for
Nutrition were unanimously adopted at the ICN, held in Ronne in
December 1992. Their adoption was the culmination of more than
two years of preparation and collaboration at national, regional and
international levels. It also marked the beginning of renewed and
vigorous efforts at all levels to reduce global hunger and
malnutrition and to improve the nutritional well-being of all
populations.
With the adoption of the World Declaration on Nutrition,
governments and other concerned parties pledged to make all
possible efforts to eliminate before the end of the 1990s: famine and
famine-related deaths; starvation and nutritional deficiency diseases
in communities affected by natural and human-caused disasters; and
major health problerns related to iodine and vitamin A deficiencies.
They also pledged to reduce substantially starvation and widespread
chronic hunger; undernutrition, especially among children, women
and the aged; other important micronutrient deficiencies, including
iron; diet-related communicable and non-communicable diseases;
social and other impediments to optimal breastfeeding; and
inadequate sanitation and poor hygiene, including unsafe
drinking-water.
The ICN recognized that poverty, social inequality and lack of
education are the primary causes of hunger and malnutrition and
stressed that improvements in human welfare, including nutritional
well-being, must be at the centre of social and economic
development efforts. It called for concerted action to direct
resources to those most in need in order to raise their productive
capacities and social opportunities. It also emphasized the need to
protect the nutritional well-being of vulnerable groups through
specific short-term actions, when needed, while working for longerterm solutions.
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Past achievements and current challenges
An estimated 20 percent of the people in the developing world are
chronically undernourished, consunning too little food to nneet even
minimal energy needs.7Approximately 192 million children under
five years of age suffer fronn acute or chronic protein-energy
malnutrition; during seasonal food shortages and in times of fannine
and social unrest, this average number increases. According to some
estimates, every year nearly 13 million children under the age of
live die from infections or as a direct or indirect result of hunger and
malnutrition. Moreover, more than two billion people, mostly
women and children, are deficient in one or more nnicronutrients:
babies continue to be born mentally retarded as a result of iodine
deficiency; children go blind and die from vitamin A deficiency; and
enornnous numbers of wonnen and children are adversely affected
by iron deficiency. Hundreds of millions of people also suffer from
diseases caused by contaminated food and water.
At the same time, a number of innpressive achievennents have
been made in food availability, health and social services
throughout the world over the last few decades. The estinnated
number of people in developing regions suffering from chronic
malnutrition has declined consistently (from 941 million people to
786 million between 1969-71 and 1988-90), as has the proportion
of malnourished people (from 36 percent to 20 percent), even
though the world population has increased. In addition, life
expectancy in nnost developing countries is improving steadily,
mainly as a result of reduced early deaths from infectious diseases,
while mortality rates among children are also declining.
Average per caput food supplies in developing countries
increased in the 1970s and 1980s, although the rate is slowing. By
the late 1980s, roughly 60 percent of the world's population lived in
countries that had more than 2 600 kcal available per caput per day.
Global food supplies (if distributed according to individual
requirements) were sufficient to provide well over what would have
been required to meet energy needs.
Progress in a number of countries indicates that the goals of the
ICN, although ambitious, are attainable. In Thailand, for instance,
during the past decade the prevalence of protein-energy
malnutrition (PEM) among preschoolers was reduced dramatically
from 50.8 percent to 17.1 percent, with the alnnost total elimination
of moderate and severe fornns. In Indonesia food availability
increased from 2 072 to 2 605 kcal per caput between 1971-73

Defined as those people whose estimated daily energy intake over a year falls

below that requited to maintain body weight and support light activity.
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and 1988-90 and the prevalence of malnutrition is decreasing
steadily.
Chile has nnade remarkable achievements in improving the health
and nutritional status of infants and preschoolers over the last three
decades. Both infant and child mortality rates have declined from
one of the highest to one of the lowest in the region; the prevalence
of child malnutrition has declined from 37 to 8.5 percent.
India has completely eliminated famines over the last two
decades. In Brazil, national averages of the prevalence of
underweight children fell from 18.4 to 7.1 percent between 1975
and 1989. Substantial improvements have been made in the
nutritional status of preschoolers in Zimbabwe and infant mortality
rates have declined sharply. Botswana, despite current and
persistent drought, has eliminated deaths from famine and
starvation.
These country examples illustrate that nutritional status can be
markedly improved by the commitment of political will and the
formulation of well-conceived policies and concerted action at
national and international levels. The immediate challenge to the
international community is to build on the progress made and
accelerate the pace of improvement in the nutritional well-being of
all people.

Nutrition at the centre of development
Malnutrition primarily affects the poor and disadvantaged who
cannot produce or procure adequate food, who generally live in
marginal or unsanitary environments without access to clean water
and basic services and who lack access to education and
information for improving their nutritional status.
Moreover, poor health related to malnutrition reduces the
resources and earning capacities of households that are already
poor, thus increasing their social and economic problems. This, in
turn, contributes to further declines in future human, economic and
social development.
In the poorest countries, nutrition problems cannot be solved
through nutrition programmes alone; efforts are needed to improve
the overall social and economic conditions in those countries. In all
countries, it is imperative to ensure that the benefits of social and
economic development are directed to the poor and malnourished.
In many instances, the most effective government strategies to
reduce malnutrition on a national scale have been those focusing on
national income growth with equity.
However, many national planners and policy-makers have often
failed to give adequate attention to the nutritional implications of
development policies. Consequently, such policies have not
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achieved the maximum nutritional benefits possible and, in some
cases, they have had a negative impact on nutritional well-being.
For example, the pursuit of industrialization policies that are biased
against the agricultural sector has contributed to nutrition problems
in some instances.
Macroeconomic policies that attempt to correct imbalances
between aggregate supply and demand but fail to pay adequate
attention to the social and nutritional implications can lead to
serious nutrition problems, particularly for poor and vulnerable
households. While improvements in nutrition may not be among the
prime objectives of sector or subsector development policies, the
identification of their potential impacts on nutrition should be given
particular attention.
One key strategy emerging from the ICN is to promote better
nutrition explicitly through a range of agricultural and development
policies and programmes by incorporating nutrition objectives into
the planning process. Significant improvements in nutrition can
result from the incorporation of nutrition considerations into the
broader policies of economic growth and development, structural
adjustment, food and agricultural production, processing, storage
and marketing of food, health care, education and social
development.
Properly implemented development policies can improve
nutritional status by providing an economic environrnent conducive
to growth (employment and income creation) or by influencing the
prices of and access to goods and services, especially food. Sectoral
policies can also maintain or enhance the productivity of resources
directly through agricultural and environmental policies or indirectly
through health policies that enhance labour productivity. Moreover,
public sector policies that develop and expand services such as
agricultural extension, health clinics, crèches, schools, farm input
centres, roads, bridges, wells and potable water supplies can all
have beneficial Impacts on nutrition.
The agricultural sector presents the greatest opportunity for soc oeconomic development and consequently offers the greatest
potential for achieving sustained improvements in the nutritional
status of the rural poor. In many rural areas, the overriding nutrition
problems are more closely associated with a shortage of jobs than
with a shortage of food. Often, the most pressing need is for
employment creation, both on the farm and off, through activities
related to agriculture. Agricultural policies can positively affect
nutrition through improved food production, availability, processing
and marketing as well as through increased employment
opportunities.
Agricultural policies also affect time, labour and energy
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utilization, environmental and living conditions and the nutrient
content of food. By taking a more comprehensive approach to
development, planners may be able to encourage a more equitable
distribution and consumption of food, while increasing the
purchasing power of the nutritionally deprived, poor and
disadvantaged groups of the population.
To safeguard the nutritional well-being of the poor, it is essential
that macroeconomic policies do not discriminate against the food
and agricultural sector and rural areas, where the poor often live.
Public investment in health care services and public sanitation,
including both piped water and sewerage, can significantly improve
health and nutrition. Investment in infrastructure to promote
effective market functioning, especially roads and transportation,
and the communication of market information are also likely to
promote equitable access to economic incentives.
A growth-pronnoting external economic environment also has an
essential role to play in improving the nutritional status of the poor.
Policies in this domain encompass improving the international trade
environment, alleviating the external debt problem and increasing
the flow of external resources. At the national level, rapid
population growth is a serious barrier to achieving a sustainable
improvement in living standards. Consequently, the implications of
population policies on nutrition are significant, particularly in fooddeficit countries where rapid population growth continues and
where urbanization is increasing.
Education provides better opportunities and better living
conditions which can result in improved health and nutrition.
Maternal education and literacy, in particular, have a significant
impact on children's survival, health and nutritional well-being.
Education and literacy affect development and income which, in
turn, contribute to improved nutrition. Education and the training of
people to address food and nutrition concerns at the community and
regional level may have a great impact in areas where such skills
are lacking.
Environmental policies also have a major role in influencing the
nutritional status of the poor. Policies should aim at creating an
economic environment in which it is more profitable to manage and
conserve natural resources than to destroy them.
Intersectoral dialogue, based on a strong government commitment
and political will, is indispensable for encouraging realistic and
complementary actions to improve nutrition. At local and regional
levels, some structure is needed to identify actions that the various
sectors should take to improve nutrition and formulate better
operational objectives for such actions; for example, targeting the
benefits of development preferentially to those most in need.
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Action to improve nutrition
Most countries have already made good progress in identifying
priority problems, reviewing or preparing plans and establishing
intersectoral mechanisms for action. Many countries, including
some of the poorest, have taken measures to strengthen food,
nutrition, agriculture, education and health and family welfare
programmes that have dramatically reduced hunger and
malnutrition.
Many have also been successful in improving the nutritional
status of their populations through intersectoral committees on
food and nutrition and through integrated food, nutrition and health
policies. The following country examples are representative of
these successes.

Thailand's success is largely attributed to its five-year social,
health and food and nutrition plans and, especially, to its Poverty
Alleviation Plan (PAP). The PAP, initiated in 1982, is a rural
investment programme aimed at improving the quality of life of
7.5 million poor people in the northern, northeastern and southe n
regions of the country. The plan concentrated on raising the
population's living standards from the subsistence level and
providing minimum basic services in rural areas with a high
concentration of poverty.
The PAP emphasized maximum community participation and
low-cost technology that would enable people to do more to take
care of themselves. Four key programmes were employed: rural
employment creation; village development projects or activities;
provision of basic services; and an agricultural production
programme. The very strong political support received by the
PAP throughout its implementation as well as the emphasis on
community participation are considered to have been essential
to its success.
Indonesia's long-term development plans focus on food and
nutrition policy and programmes as a priority in human
development and poverty alleviation. At the national level, policy
and planning of food and nutrition programmes are coordinated and
approved by the National Development Planning Agency. Rapid
and equitable economic growth and increased food availability are
responsible for the improvements achieved in nutrition. Indonesia
has been self-sufficient in rice since the rnid-1980s, for instance.
Chile's remarkable achievements in improving nutritional status
have been accomplished through the development of an integrated
national food, nutrition and health policy that directly involves
specific ministries in different sectors as well as through welltargeted policies and programmes in health, sanitation, education
and food production.
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Some of the activities implemented include: targeted food
interventions for farnilies in extreme poverty; treatment centres for
severely malnourished children; nutrition education through the
schools and health services; emphasis on elementary education,
especially for girls; and a nationwide sanitation programme for the
urban population.
Agricultural policies initiated in the mid-1970s have resulted in a
complete turnaround in this sector, and food production has
increased rapidly. The success of the agricultural sector has led not
only to a sharp decline in food imports but also to a substantial
increase in rural employment and income and, consequently, to a
marked improvement in health and nutrition.
The Botswana Government has shown a clear commitment to
improving national and household food security and nutrition and
has made impressive achievements in improving the economic,
social and nutritional status of its population. The country has
established an intersectoral framework for improving food security
and nutrition as well as for the overall development programmes.
Botswana copes with the ever-present problem of drought through
an effective early warning system and comprehensive relief
measures to alleviate the effect of drought conditions on the
nutritional status of the population. Relief measures combine direct
food supplements with income-earning opportunities for vulnerable
households. The goals of the Early Warning Technical Committee
are to improve drought monitoring activities, maintain the country in
a state of readiness to confront drought and facilitate the response to
drought situations.
The complete elimination of famine in India is a major
achievement made possible by government policies on food security
over the last two decades. The overall growth in food availability,
resulting from the green revolution technologies and a substantial
reduction in poverty, has eliminated the threat of famine for India's
entire population. India's food security interventions, in particular
the Public Distribution System and the National Rural Employment
Programme, also provide good examples of both the benefit of
government interventions to improve nutrition and the need to target
such programmes better.
Many other countries have made important achievements that
provide useful examples of effective ways to alleviate hunger and
malnutrition. However, the resources, needs and problems vary
between and within countries and regions of the world. The
situation in each country and region needs to be assessed in order to
set priorities for formulating specific national and regional plans of
action, giving tangible expression to policy-level commitments to
improve the nutritional well-being of the population. This should
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entail considering the nuiritional impacts of overall development
plans and relevant sectoral development policies.
National plans of action for nutrition need to be initiated or
reformulated in accordance vvith the goals and objectives of the
World Declaration on Nutrition and the Plan of Action for Nutrition.
These national plans of action should: establish appropriate goals,
targets and time frames; identify priority areas for actions and
programmes; indicate the technical and financial resources
available, as well as those still needed, for programme development
and implementation; and foster continued intersectoral cooperation.

DECLINE IN AGRICULTURAL COMMODITY REAL PRECES
AND EXPORTERS' EARNINGS
For at least a decade, the prices of agricultural commodities have
tended to fall on international markets while those of manufactures
have tended to rise. These contrary movements have resulted in a
decline in the net barter terms of trade between agricultural
commodity exports and the imports of manufactures and crude
petroleum. In 1992 the decline was 2 percent. A comparison of the
three years 1990-92 with the years 1979-81 shows a decline of 30
percent, that is an average annual rate of 3 percent. The decline was
close to 40 percent for the agricultural commodity exports of the
developing countries and 20 percent for those of the developed
countries.8 Some countries have achieved gains in productivity
sufficient to outweigh the decline in real prices (the barter terms of
trade) but, for many, the decline has reduced earnings per hectare of
land cultivated (the single factor terms of trade). Furthermore, the
global decline in prices has been so large that it has generally offset
the expansion of production, thus actually reducing overall earnings
(the income terms of trade).
Examples of the degree to vvhich increases in crop yields and
production have been outweighed by declines in the baiter terms of
trade are provided in Table 4. Coffee exporters have generally been
big losers, as the small increases in yields and production have been
far outweighed by a 66 percent decline in the barter terms of trade
on the international market. Other commodities showing large
losses have been cocoa, natural rubber, sugar, rice and maize.
The rise in production despite major declines in these terms of
trade may be partly explained by the survival of plantings and other
investments made in earlier and more favourable years. In fact, just
prior to the start of the 1980s by 1977-78 the barter terms of

8 These data are derived from UN world export price indices of primary
commodities
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TABLE 4

Changes in yield, production and terms of trade for selected
commodities, 1979-81 to 1990-92
Commodity

Change in
yield

Change in

production

Change in terms of trade
Income
Single
Barter
factor

ALL COUNTRIES
3

Coffee

14

-66

-65

-61

-52

Cocoa

18

42

-66

-60

Tea

27

36

-28

-8

-2

Cotton lint
Natural rubber

36

34

-33

-9

-10

12

34

-44

-37

-25

-50

-43

Sugar

10

27

-55

Soybean

16

26

-36

-26

-19

Rice

29

32

-48

-33

-31

Wheat

36

29

-35

-12

-16

15

18

-35

-25

-23

53

52

-33

2

2

9

43

-55

-51

-36

21

66

-36

-23

7

-30

Maize

DEVELOPING COUNTRIES

Cotton lint
Sugar

Soybean
Rice

30

34

-48

-32

Wheat

44

53

-35

-6

-1

Maize

28

41

-35

-17

-8

Note. Barter terms of trade = export prices (of agricultural products) deflated by import prices (of
manufactured goods and crude petroleum); income terms of trade = export earnings deflated by
import prices, single factor terms of trade = net barter terms of trade adjusted by changes in
productivity (yields per hectare).
Source FAO

trade for coffee and cocoa had been more than twice as high as in
1979-81.9The real price of rubber had peaked in the early 1950s
but the plantings spurred by this and the succeeding years of
favourable prices caused its production to continue. The level of
production incentives in earlier years would also explain growth in
the production of oil-palm, which rose substantially in the 1980s.
For some commodities there has also been an expansion of

9 FAO 1987 Instability in the terms of trade of primary commodities 1900-1982.
FAO Economic and Social Development Paper No. 64, p. 172. Rome, FAO.

53

production in areas that have the advantage of low-cost production,
often achieved by above-average increases in productivity.
Explanations of the persistence and expansion of the area under
some crops would also include changes in the relationship between
international trade pi ices and producer- prices. In many developing
countries, for instance, before the mid-1980s growers' receipts from
exported crops were often diminished by the overvaluation of their
national currencies, taxation and costly marketing arrangements.
These restraints on incentives, and thus on output, applied to a
sizeable part of the production of coffee and cocoa and to some
production of other crops exported by the developing countries. In
the 1980s, these restraints on production incentives were greatly
reduced in some major exporting countries, thereby raising prices
paid to growers relative to those on international markets.
By contrast, as a result of governmental support and protection of
the sector, incentives for agricultural production in the developed
countries in many instances exceeded those available frorn the
international market. This protection increased in most developed
countries during the 1980s. The producer subsidy equivalent (PSE)
measure of this protection increased fronn an overall average of 30
percent in 1979-81 to 44 percent in 1990-92 for 22 member
countries of the OECD. The resulting increase in output was added
to supplies on the world market, often with the use of public funds
to facilitate exports. The implicit or explicit subsidization of these
exports also meant that international market prices of the
commodities concerned would often be below domestic producer
prices of the exporter country and would also be below domestic
costs of production of some importers.
A further explanation of the decline in the real export prices of
some commodities in the 1 980s was the weakening and removal of
economic provisions in international commodity agreements. The
suspension of these clauses in the International Coffee Agreement in
July 1989 was followed by a steep decline in coffee prices. Earlier,
the economic provisions of the cocoa and sugar agreements had
been made inoperative.
Slow growth in demand and consumption in the developed
countries exacerbated the situation. The population growth in these
countries was only 0.7 percent a year. Further, per caput
consumption, already generally high, gained little from an income
growth of less than 3 percent a year. Coffee was especially affected
by slow growth in its markets, as the developed countries accounted
for 70 percent of the global market. Sirnilarly, the developed
countries accounted for over 60 percent of the global market for
cocoa and natural rubber. Changes in technology in the process ng
industries also reduced den-land for a number of commodities,
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Figure 6
EXPORT PRICES OF SELECTED COMMODITIES
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especially natural rubber and sugar. There was, however,
considerable growth in the market for animal feeds, which was of
importance to oilcakes and oilmeals, non-cereal feeds and, in some
cases, grams. This growth has been reduced of late by a squeeze on
animal production in both Eastern and Western Europe and in the
former USSR.

Increases in per caput consumption through price reductions also
tend to be relatively small in the developed countries. Thus, for
many commodities the volume consumed was persistently below
that produced, despite decreases in international commodity prices
of up to 66 percent from the beginning of the 1980s. Smaller price
decreases in the face of high rates of production increase were
recorded for commodities where consumption was more responsive
to international prices, for example animal feeds in the developed
countries and commodities with major markets in the developing
countries, such as tea.

URUGUAY ROUND OF MULTILATERAL TRADE
NEGOTIATIONS
Since early 1992, the GATT multilateral trade negotiations (MTNs)
have proceeded on four tracks.'° Under track one, negotiations on
market access have taken place bilaterally, plurilaterally and
multilaterally. Similarly, on track two, negotiations have been
conducted on initial commitments in services. Under the third track,
work has taken place on the legal conformity and internal
consistency of the draft agreement in the Draft Final Act. Finally, the
Trade Negotiations Committee (TNC) has held a number of
meetings, thus forming the fourth track.
Of particular importance to these trade negotiations were the
bilateral discussions between the Commission of the European
Communities (CEC) and the United States that concluded in the socal led Blair House Accord of November 1992.11 The parties
reported achieving progress necessary to assure agreement on the
major elements blocking progress in Geneva, notably in agriculture,
services and market access. Regarding agriculture, the parties
resolved their differences over the main elements of domestic
support, export subsidies and market access. They also agreed how
to resolve their dispute on oilseeds.
The main differences between the Draft Final Act and the Blair
House Accord concern the possibility that subsidized export

'° Developments up to early 1992 were covered in The State of Food and

Agriculture 1992
11 GATT document MTN.TNC/VV/103 of 20 November 1992.
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volumes may be reduced by 21 percent instead of 24 percent and
that the 20 percent reduction in the aggregate measure of support
would apply not to individual commodities, as envisaged under the
Draft Final Act, but to agriculture as a sector. Furthermore, all
subsidies decoupled from production would be exempt from
reduction. That is, they would be included in the "Green Box"
category.
Subsequently, there have been several calls at international
meetings, including the FAO Council, for a successful and
comprehensive outcome of the Uruguay Round. Further impetus
was given by the agreement at the July 1993 meeting of the G-7
leaders of industrialized countries to reduce or eliminate tariffs on a
wide range of manufactured goods.

CUT.7,ENT ISSUES IN FISFIE:ES MANAGEMENT
Coastal zone fisheries and local involvement in management
For many years FAO has been promoting local-level involvement in
fisheries management. Although Chapter 17 of UNCED's Agenda 21
takes a broader outlook on the issues, particularly those relating to
environmental and habitat protection, the basic principles of
community involvement still apply and the following observations
and guidelines for fisheries management are quite valid in this
broader context.
The devolvement of management responsibility to the local level
is often a gradual process, linked to the capacity of the community
to manage its own affairs effectively. In this connection, careful
attention needs to be given to traditional or customary management
systems which may already exist with respect to the management of
different resources. The recognition and possible legalization of
such systems may provide a solid basis for local-level management.
Clearly defined local property and ownership rights to the
resource can facilitate the monitoring and enforcement of
regulations, including self-policing, and therefore make
management more effective. They can also improve the planning
and implementation of specific management measures because of
the traditional and indigenous 'Knowledge of the resources, their
seasonalities and other characteristics that are available to the
resource users.

Many of the most vulnerable resources of coastal areas are
characterized by the open access condition. Open access implies
that the use of the resources is unpriced, as anybody who wishes
can exploit the resources without paying a price for them. This did
not create problems in the past when resources were abundant
relative to the available exploitation technologies and the demand
for the resources. However, population growth and technological
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progress have changed this situation dramatically, with the result
that there is widespread misuse and degradation of open access
resources in coastal areas.
The open access condition is often particularly badly felt by local
communities whose livelihood may depend on such resources. In
the absence of local control, people from outside the communities
take advantage of the open access condition and, with superior
financial and technical means, are often able to appropriate large
parts of the resources to the detriment of local users. This has
frequently led to conflict, for example between local artisanal
fisheries and national and international industrial fleets. Some
countries have taken steps to establish local rights to local
resources. An example is in the Philippines, where municipalities
have been given exclusive rights over coastal waters up to 1 5 km
from the shore.
High sea fishing
Increasing international concern about the sustainable use of the
world's fishery resources has focused attention on the manner in
which high sea fishing operations are conducted. This matter has
been considered in a number of international fora, including the
International Conference on Responsible Fishing, UNCED and the
FAO Technical Consultation on High Seas Fishing, all of which
were held in 1992.
One of the recommendations of UNCED, and in particular of
Chapter 17 in Agenda 21, was to convene an intergovernmental
conference under the auspices of the UN to consider measures and
mechanisms that could be adopted internationally to manage
straddling fish stocks and highly migratory fish stocks better. The
first session of this conference was held in 1993.
The 1982 United Nations Convention on the Law of the Sea (the
1982 Convention) lacks detailed provisions with respect to high sea
fishing. As a consequence, the management of high sea living
resources has often been ineffective. Unlike the management of
resources falling under coastal state jurisdictions, there is no
comprehensive internationally agreed regime for the management of
the high seas.
When extended jurisdiction was introduced by most countries in
the 1970s, it was anticipated that there would be a significant
retrenchment of fleet capacity. This retrenchment did not occur and
the capacity of fleets continued to expand. Vessels that could not
gain access to the exclusive economic zones (EEZs) of coastal states
that had surplus fish stocks were forced to shift their operations
to the high seas. Consequently, FAO estimated that, in the 1970s,
5 percent of world fish catches came from areas beyond the
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200-mile zones while, in 1990, this share was estimated to have
increased to 8 to 10 percent.
As a result of government subsidization policies, many fishing
nation fleets targeting high sea resources have expanded since the
introduction of extended jurisdiction. These subsidies, estimated to
be $54 000 million per year, have enabled fleets to continue
operating when, under normal circumstances, such operations
would not have been financially viable. Indeed, it is estimated
that, to return to the 1970 catch rate per vessel, the removal of at
least 30 percent of the existing tonnage in the world's fishing fleet
would be required.
The need to secure internationally agreed management
mechanisms for the rational exploitation of high sea resources is
recognized both by coastal states and distant-water fishing nations.
FAO is contributing to the formulation of the Code of Conduct for
Responsible Fishing and the Draft Agreement on the Flagging of
Vessels Fishing on the High Seas. Such management agreements
must necessarily involve consensus on the overall exploitation limits
of stocks and resource allocations. For management mechanisms to
be effective in securing sustainable resource use, adherence to
measures agreed by contracting parties will be critical. There is a
risk, furthermore, that the effectiveness of management mechanisms
will be eroded by non-contracting parties to conventions.
CURRENT ISSUES IN FORESTRY
Recycling in forest industries
The recovery and recycling of residues has played a major role in
the development of forest industries in the last 50 years. Forms of
recycling include the utilization of the residue of logs processed in
the sawmill to produce chips for pulp and paper and particleboard;
the use of small wood previously left in the forest; the use of bark
and other residues for energy production; and the recovery of waste
paper for use in paper manufacturing.
More than 95 percent of the industrial wood harvested in
developed countries is used in primary or secondary production.
About 70 percent enters into the actual fibre composition of the final
product and 20 percent is recovered or recycled from final residue
into energy generation within the industry. The recovery of wood
residues is at a much less advanced stage in developing countries,
where only 65 percent of industrial wood harvested is effectively
used and 58 percent of wood harvested enters into the actual
composition of the product. Thus, there remains a potential
equivalent of some 30 percent of industrial wood residues which
could be recovered.
As environmental concerns have gained importance, the issue
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of recycled fibres has increasingly attracted the attention of
environmentalist groups and mass media. The paper industry, which
has expanded strongly in the last decade, has considerably
increased the amount of recycled fibre products utilized. It has also
substantially improved the control of effluent and emissions as well
as energy efficiency.
Between 1980 and 1991, world consumption of paper and
paperboard rose from 170 million to 245 million tonnes, while per
caput world consumption rose from 38 to 45 kg per year. To meet
the increasing demand for paper, the industry has relied on three
major fibre sources: wood pulp, other fibre pulp and waste paper.
In the period 1980-1991, wood pulp consumption rose from
126 million tonnes to 155 million tonnes, at a rate close to 2 percent
per annum. The consumption of waste paper rose much faster, from
50 million to 88 million tonnes, i.e. at a rate of 5.3 percent per
annum. World consumption of other fibre pulp, 16 million tonnes,
is concentrated in developing countries, predominantly in China.
Recovered waste paper is today an important raw material for
paper manufacturing. Accounting for 40 percent of the fibre input
both in developed and developing countries, it totalled 88 million
tonnes in 1992. Twelve million tonnes enter international trade,
with the United States providing some 50 percent of total exports,
mainly directed towards developing countries in Asia.
However, the world disposes of a further 150 million tonnes of
used paper, which is a major component of the total 500 million
tonnes of solid waste generated each year. Disposal of this massive
amount of waste has become a major physical problem for local
municipal authorities. Various policy instruments have been
considered for reducing the volumes of waste paper to be disposed
of, including increase in recycling and the use of incineration for
energy production.
The recovery of waste paper for reuse is, under certain conditions,
an economically feasible option. When free from contamintants,
waste paper may be reused as pulp, thus saving the raw material
inputs and the cost of rnanufacturing paper pulp. Contarninated
waste paper requires cleaning, however. In particular, inks, glues,
coatings, fillers and additives have to be removed. This process is
costly, as it requires special equipment and often produces noxious
residues and effluents. This recycling process also results in some
deterioration and loss of fibre.
Recycling waste paper is all the more economically viable vvhen
The transport distance is limited or the recovered paper is reused in
mills in the locality where it is collected. This tends to be the case
in densely populated countries with a high per caput paper
consumption, such as Germany, Japan, the Netherlands and some
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other European countries where recovery rates of more than 50
percent have been achieved.
Local and national authorities in some countries are introducing
measures to encourage or improve increased recycling. However,
policy measures that require paper to have recycled content may
lead to the transportation of waste paper io distant mills, making
recycling less economical. In addition, mandatory measures may
lead to the market being swamped by an oversupply of recovered
paper. There is also a risk of forcing the use of excessively costly
recycling processes in order to recover low-grade or badly
contaminated waste paper. In circumstances of high recycling
costs, the incineration of waste paper as well as other urban waste
for energy production may be more economical and beneficial to
the environment.
In general, recycling is a component of a more efficient utilization
of basic raw materials and it contributes to the reduction of urban
waste. Its future growth will lead to a change in the demand for
wood raw materials from forests and induce adjustments in forest
management. In fact, a lower demand for small logs, mainly used by
the pulp industry, poses a particular problem because it reduces the
market for products of intermediate cutting (thinning), which is
necessary to improve the quality of the final harvest.

Forests and forest industries in countries in economic transition
Market-oriented reforms in Eastern Europe and the former USSR
have initially led to considerable reductions in their production,
trade and consumption of forest products. The output of forest
products fell from the peak years of the mid-1980s to 1991 by
percentages of about 30 to 40 percent for mechanical wood
products and more than 45 percent in the case of paper production.
The collapse of the former marketing and distribution system and
the replacement of its predetermined production and price levels
with market-determined prices resulted in a very sharp increase in
real prices of wood products and lower levels of domestic demand.
In Poland, real prices of wood products rose by 50 percent between
1987 and 1991, while the per caput consumption of sawnwood,
already well below West European levels, fell by 60 percent. Similar
declines in per caput consumption of forest products took place in
Bulgaria and Romania.
Trade in forest products among these countries was also
hampered by the collapse of the Council for Mutual Economic
Assistance (CMEA) trading arrangements and the introduction of
pricing in convertible currencies. Exports to other areas suffered as
well, reflecting the problems of quality and competitiveness faced
on Western markets as well as uncertainties resulting from changes
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in long-established trading arrangements. Thus, total exports of
sawnwood fronn countries in Eastern Europe and the former USSR

dropped from 10.5 million m'in 1987 to 6.4 million m3 in 1991.
The paper industry, which relies heavily on energy and chemicals,
suffered severely from the dismantling of intraregional trade in
inputs and products as well as from the inadequacy and
obsolescence of equipment. In Estonia difficulties with energy
imports from the Russian Federation and the need to pay for raw
materials in hard currency have practically brought the paper
industry to a standstill. The obsolescence of equipment and
inadequate pollution controls have forced the virtual closure of the
wood pulp industry in the former German Democratic Republic.
By 1993, conditions for the wood industries appeared more
favourable in the Czech Republic, Hungary, Poland and Slovakia. In
these countries, the first signs of econonnic recovery have begun to
stimulate investments in residential activities using wood. The other
countries, less advanced in the process of economic transforrnation,
are seeing a continuation of falling output, trade and consumption of
forest products. Production of coniferous sawnwood in the Russian
Federation in 1993 is expected to continue to decline because of
financial problems experienced by producers and trading
organizations and because of uncertainty about forest legislation.
The privatization of property and enterprises is regarded as an
important step to speed up the transition process. Given the
complexity of the political, legal and adnninistrative problems
concerning landownership, the privatization of forest land has
tended to be slow and uneven annong countries. In Hungary it is
expected that 60 percent of forest land will remain in state
ownership while some 30 percent will be transfornned into private
ownership or into joint forest property associations. In the Czech
Republic, joint stock companies are expected to be founded to
assume ownership of state forests, while in Slovakia publicly owned
forest enterprises, financed from the state budget, will be the norm.
In Poland the state forests will still provide the basic potential both
in economic and ecological terms, but previous owners, whose
forest land was nationalized, will be compensated financially.
Under the Romanian Land Law of 1992, the state is expected to
return to previous owners 300 000 ha of forest land out of a total
forest area of 6 million ha. In Estonia only 55 000 ha of forest land
have so far been privatized since 1991, but up to half of the total
forest land of 1.8 million ha nnay be privatized in the future.
Sonne notable progress has been achieved in the important area of
forest industry privatization. In Hungary, where the process is most
advanced, some 55 percent of the total capital of the pulp and paper
industry had been privatized by the end of 1991, with 23 percent of
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participation being foreign capital. The decentralization of the forest
industry in the Czech Republic and Slovakia is expected to be
followed by the privatization of the most efficient wood enterprises
and the formation of small private companies. In Poland some of the
smaller sawmills have been privatized, but this process is
complicated by claims from previous owners; the Polish woodbased panel industry, the largest in Eastern Europe, has seen the
privatization of eight mills out of a total of 30 while, in the pulp and
paper sector, private joint ventures with foreign capital have
included seven large enterprises. important developments have also
taken place in some of the Baltic republics. In 1993, Estonia
launched a massive privatization programme of state property, open
to foreign capital, which included the offer for sale of 11 forest
industry complexes comprising three pulp and paper mills. In some
countries, such as Romania, the privatization of the sector is still
proceeding very slovvly; in 1992, for example, only 100 000 m3 of
wood, out of a total of 2 million rn3 harvested, were purchased by
private operators. In the future, however, harvesting operations in
Romania may be taken over by contractors and wood enterprises
may be transformed into commercial societies with state, mixed and
private capital.
Trade and sustainable forest management
It is generally agreed that every effort should be made to ensure that
forests are sustainably managed so as to permit their survival, but
there is less agreement on how to achieve this objective.
It is clear, however, that trade is not a major cause of
deforestation and, as such, trade policies alone cannot ensure
sustainable management of the forests. Only a minor proportion of
the wood harvested actually enters world trade and the linkages
between trade policies and forest management are very indirect. In
the case of tropical forests, only about 6 percent of the wood
harvested enters international trade in any product form and only
one-third of the tropical timber produced (logs, sawnwood and solid
wood panels) is sold on international markets.
Consequently, trade actions can only play a secondary role in
addressing the problem of deforestation. At best, they can reinforce
more direct actions; at worst, they may speed up rather than slow
down deforestation. Improvements in forest policies and actual
forest management practices within the developing countries are the
most direct and effective means of ensuring sustainable forests, and
it is here that the developing producer countries are placing
emphasis, with assistance from many bodies, including FAO.
Nevertheless, a number of actions involving trade have been
proposed by the developed countries, which represent important
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markets for the developing countries. Despite wide disagreement on
the most appropriate actions to be taken and especially on what
impact trade measures can actually have on encouraging
sustainable forest management, interest in trade issues is growing.
The main emphasis has focused on tropical forests and trade in
tropical timber but, recently, attention has widened to include
temperate timber as well.
Many of the trade proposals attempt to link trade in timber to the
sustainable management of the forest resource. This may be
achieved by encouraging users to purchase only products that are
made from timber harvested in sustainably managed forests, or by
trying to force producers to manage their forests sustainably under
the threat of losing markets.
Groups supporting such trade schemes consider an essential
element to be a clear means by which buyers can accurately
distinguish sustainably produced timber from other timber.
Proposals for achieving this include the certification of producer
countries or individual forest concessions that practise sustainable
management and the use of product labels to indicate this fact to
buyers and users.
Consumer groups, non-governmental conservation groups,
governments, timber trade groups and a limited number of
producers all have activities in this area, but even those supporting
the general idea disagree on what shape and form the schemes
should take. Following are examples of current action: German
timber trade groups are working on regulations which would
identify tropical timber coming from sources that carry out forest
management in accordance with the International Tropical Timber
Organization (ITTO) sustainable management guidelines; the Dutch
Government proposes encouraging importers and traders to deal
only in sustainably managed tropical timber from 1995 and is
testing the feasibility of timber labels; a United Kingdom
environmental NGO's labelling proposal, which relates to all
timber, includes the establishment of a body that would accredit
labelling agencies; Ghana is providing certificates which indicate
that the timber comes from a country which is following sound
forest practices; and the African Timber Organization has proposed
an African timber label indicating that the timber comes from
"controlled origins".
The only formal government action taken to date was introduced
by the Government of Austria, which passed legislation requiring all
tropical timber and products sold on the Austrian market to be
labelled as tropical. In the future, this legislation is also to include
the identification of products from sustainably managed resources.
This unilateral action, which was considered by many to be
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discriminatory against tropical timber, was subsequently modified
by removing all references to tropical timber.
Despite all this activity, many questions concerning such policies,
several of them interrelated, remain to be resolved. For example:
o whether such actions, which are being promoted predominantly
by developed importing countries, work against the interests of
the producer countries and their right to determine their own
trade actions within open market systems;
o whether labelling or certification schemes can, in fact,
effectively promote sustainable forest management, since any
moves that close markets may in fact reduce the value of the
forests and hasten their conversion to other land uses;
o whether such schemes are discriminatory and actually work
against current international trading rules, such as those of
GATT, which are based on the concept of free trade as an
effective instrument for promoting economic and social wellbeing;
°whether they can only be effective if all, or most, major markets
follow similar policies, and whether they will in fact be taken up
in many markets;
°whether a reliable and believable labelling or certification
scheme, accepted by all, is possible, given the practical
difficulties involved, particularly those concerning how and by
whom the level of management should be assessed.
These issues need serious consideration before trade policies such
as those indicated are implemented.

BIOTECHNOLOGY: CHALLENGES AND OPPORTUNITIES
FOR THE 1990s
During the past 40 years, the global output of agriculture, forestry
and fisheries has overtaken population growth; however, this result
has been achieved in many situations to the detriment of the natural
resource base.

The productivity gains resulting from increases in crop and
livestock yields have been obtained by means of technologies that
rely heavily on high-input use and that have stretched the land
absorption capacity to the limit. B iotechnology, a set of powerful
tools based on biological knowledge, could play a significant role in
reversing this trend. At the same time, it offers novel approaches to
conquering diseases, improving food security and reducing
environmental pollution.
Broadly defined, biotechnology includes any technique that uses
living organisms to make or modify products, to improve plants or
animals, or to develop micro-organisms for specific uses. Traditional
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biotechnologies have been practised in agriculture since the
beginning of civilization through plant and animal breeding and
food processing. Modern biotechnology has thus far had its greatest
impact in the area of human health through the development of new
pharmaceuticals, diagnostics and other nnedical products and it has
further potential in the development of drugs, diagnostics and
vaccines as well as vaccine therapy.
The application of biotechnology will benefit agriculture with:
new and improved agricultural products, resulting in higher-quality
food and fibre; improved crop yields; animals with a greater
tolerance of stress; and new uses for agricultural commodities.
Moreover, biotechnology should nnake it possible to manage
agrosystenns better, including the maintenance of soil productivity
and water management; to improve diagnostics to help ensure food
safety; and to control microbial pest agents.
Many industrialized countries consider that modern
biotechnology holds the key to competitiveness and comparative
advantages in many fields, including food and agriculture. In these
countries, primarily because of economic considerations, the bulk
of the research is funded, carried out and controlled by the
private sector.
Research institutions in the public sector are now generally
required to raise a substantial part of their budget from nongovernmental sources, for example via contractual research,
licensing agreements and royalties. This is tending to increase
secrecy over research findings and to hinder free scientific
communication. University professors, researchers and government
institution scientists are becoming increasingly entrepreneurial and
are entering private industry.
Another important trend is that large multinational corporations
are purchasing smaller seed and biotechnology companies and
diversifying their holdings. This allows them to develop a package
sale of chemicals, seeds and equipment.
The heavy involvement of the private sector as well as market
considerations greatly influence the topics and commodities chosen
for research. Major crops, commodities and farming systems of great
socio-econonnic importance to the developing world, but of little .
international market importance, do not figure in the biotechnology
research agenda of industrialized countries. Further, these countries
are keen to reduce their production costs and increase the
productivity, quality and value of their products, thus improving
their overall competitiveness in the world market.
On the other hand, despite the fact that biotechnology facilities
are being established in most developing countries, the level of
research, development and use of biotechnology for agriculture,
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forestry and fisheries is generally far below the level in the
developed countries. Among developing countries, the status of
biotechnology varies considerably. A few, such as Brazil, China,
India, Mexico and the Republic of Korea have sought to gain full
scientific and technological capacity, especially in agricultural
biotechnology. Many developing countries face problems of poorly
focused research; a shortage of highly qualified personnel; limited
access to information; a lack of appropriate policies and priorities;
insufficient funding for operational activities; and inadequate
linkages between research, development and extension activities.
Further, there is a negligible involvement of the private sector,
which accentuates the problem of insufficient attention to
biotechnology.

Application and potential
Among agricultural and allied fields, animal production and health
has benefited the most from biotechnology, although practical use
of transgenic livestock remains a possibility of the future (transgenics
refers to those organisms both plant and animal whose
hereditary DNA has been augmented by the addition of DNA from a
source other than parental germplasm). The wide use of monoclonal
antibodies for efficient diagnostics, leading to safe and specific
treatments of animal diseases, is a major breakthrough. Through
genetic engineering, vaccines for the prevention of viral, bacterial
and parasitic animal diseases are rendered safer and more effective.
Tailored vaccines exist for pig scours, chicken bursal disease and
cattle tick-borne diseases. Pathogen-specific vaccines are attractive
goals. Other interesting possibilities are endocrine-directed vaccines
to stimulate twinning in beef cattle, immunocastration, livestock
growth rate stimulants and vaccines that compensate for various
stress-induced production losses.
Advances in genetic engineering will also facilitate the production
of male-only populations of screwworms, tsetse flies, ticks and
various other ectoparasites for use in the sterile release technique of
control and eradication. Further, mammalian tissue culture may
replace whole animals in the 1990s for toxicity testing of certain
chemicals. The culture technique can also be exploited for studying
and analysing pesticide metabolism and for herbicide prescreening.
In vitro fertilization and embryo sexing techniques have
considerably increased the use of embryo transfer techniques for
cattle breeding and trade. The value of the approach will be further
enhanced if embryo cloning techniques can be reliably employed.
Microbial and enzymatic treatment of roughage and genetic
engineering of rumen bacteria both have great potential to improve
animal nutrition. To accelerate and increase milk and lean meat
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production, growth hormones can be produced by genetically
engineered micro-organisms both in quantities and at the low cost
necessary for widespread use. Biotechnological tools (embryo
culture, gene cloning, etc.) may also be used for the conservation
of genetic resources.
Crops are the other group of agricultural commodities that are
benefiting highly and would further benefit from the application of
modern biotechnologies, which render greater precision and speed
to crop improvement processes. Transgenics have already been
reported in 40 crop plants, including maize, rice, soybean, cotton,
rapeseed, potato, sugar beet, tomato, potato and alfalfa, but the nevv
varieties are yet to be used commercially. Opportunities for
commercial exploitation in the near future include vegetables and
fruits (potato, tomato, cucumber, cantaloupe and squash), follovved
by legumes (alfalfa) and oilseed crops (oilseed rape). A good number
of the transgenics are herbicide-resistant plants whose vvidespread
use is somewhat controversial.
Wide use is currently made of tissue culture techniques for the
micropropagation of élite clones and for freeing planting materials of
pathogens. Monoclonal antibodies are also in use as diagnostic aids
in the detection and identification of viruses and viroids. Anther
culture and microspore culture, giving rise to haploids,12 are being
used in variety improvement to facilitate and accelerate breeding.
Molecular maps and markers are being vvidely used to identify
genes of interest to accelerate conventional breeding prograrnrnes.
Efficient biological nitrogen-fixation systems and strains for the
efficient utilization of soil nutrients are being genetically engineered.
Other long-term objectives are the genetic manipulation of
photosynthesis patterns and the production of hybrid seed through
apomixis (asexual reproduction through seed). A very distant
possibility is providing nitrogen-fixation capacity to cereals.
The application of biotechniques in the forestry subsector is also
of enormous interest. It offers useful solutions for forest tree
improvement, even if the benefits are to be felt in the longer term.
Cryopreservation, the technique which preserves biologicals at
extremely low temperatures, is an important adjunct to germplasrn
conservation approaches for long-life cycle, vvoody and recalcitrant
seed species.

It allows for successful slow-growth storage for many years of
tissues and organs cultured at cool and warm temperatures. There
are three areas in which the application of culture storage will have

12 Haploids are organisms or cell lines that have only half of the full chro osome
complement of a normally occurring organism.
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particular value: storage of germplasm, maintenance of juvenility
and germplasm transport.
Another technology that shows huge potential is
micropropagation. One of the success stories of the use of tissue
culture is that of oil-palm micropropagation for large-scale
commercial plantations in Malaysia and Indonesia. Although some
of the plantations based on vitroplants in those countries had shown
varying degrees of sterility ranging up to 30 percent, concerted
research efforts are likely to alleviate this snag. These two countries
account for about three-fourths of the world's palm oil production,
and oil-palm is one of their major economic resources. Therefore,
any improvement in the productivity and production of oil-palm in
these countries is of great significance for the overall world
economy of edible oils. Other countries, such as India and Thailand,
are also embarking on oil-palm micropropagation technology. Rapid
growth with vegetative propagation has also been achieved with
eucalyptus species in Brazil, the Congo and Zimbabwe.
As regards the application of genetic engineering, plants,
including poplars, transformed with genes for insect and virus
resistance and tolerance of various types of herbicides are either at
or near the stage of commercial application. Another biotechnology
application of practical value to forestry, but not yet widely
supported by experimental success, is somaclonal variation, which
allows variation during cell or callus cultures for many species. For
some crops, variants have been produced that show economically
useful characteristics, for example as resistance to disease and
increased levels of salt. Molecular marker technology permits the
screening of species where patterns of genetical variation are not
well defined, as in the case of lesser-known tropical hardwoods and
non-industrial species. In vitro control of the maturation state and in
vitro embryo rescue technologies are areas where potential for
further research exists.
In the fisheries sector, the major applications of biotechnology are
in the fields of marine species and aquaculture. Marine
biotechnology broadly refers to the research and developmental
activities in the biological, chemical and environmental sciences
that occur in or are related to the sea.
Capitalizing on the biotechnological potential of marine
organisms requires the ability to manipulate these organisms
genetically. This calls for the study of regulation at the genetic,
biochemical and physiological levels, research which should yield
not only powerful tools for exploiting organisms, but also diagnostic
techniques for studying marine organisms in their natural
environments, thus helping to interpret the complex interactions
among physical, chemical and biological ocean processes. Marine
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organisms are the source of a wide range of proteins and other
polynneric materials that are useful or potentially useful as
commercial products.
Marine organisms have evolved elaborate sensory organelles and
sonne of these seem to be useful for biosensor development. For
exannple, the antennules of the blue crab have been used as a
source of chemoreceptive nerve fibres which have been
incorporated into biosensors for nneasuring am i no acids. Studies
have been conducted on the prinnary and secondary metabolism of
plants, animals and micro-organisnns in order to provide the basis
for new pharmaceutical compounds, medical research materials,
enzymes and other chennical products.
Marine biotechnology also provides rational approaches that have
wide industrial applications in the control and prevention of
destructive processes.
The marine environment is a potential source of novel biological
pathways for processing and degrading a wide variety of natural and
human-made substances. Research into bioprocessing and
bioremediation is providing new methods for treating hazardous
wastes, e.g. estuarine bacteria have been adapted for use in
bioreactors to detoxify brines fronn industrial processing.
As regards aquaculture, raising aquatic organisms in a controlled
environment enables the production of environmentally important
items such as pharmaceutical agents, food and feed additives,
I soto pically enriched chemicals, polymers, lipids with potential for
substituting petroleum and foodstuffs. Genetically engineered
microbes can be used to produce fish growth hormones, which may
then be used to improve feed conversion and growth rates. Synthetic
reproductive hormones are produced commercially and used to
regulate fecundity, breeding cycles, growth rates and sex
determination in certain cultured species. In attempts to increase
desirable culture qualities such as growth rate, disease resistance,
temperature tolerance and marketability, transgenic fish containing
genes introduced fronn other species have been produced on an
experimental scale.
Challenges and issues

Modern biotechnology holds considerable promise for increasing
the yield, quality, efficient processing and utilization of products;
decreasing reliance on agrochennicals and other external inputs; and
improving the conservation and use of genetic and other natural
resources. However, the development and application of modern
biotechnologies has raised the question of whether it is a potential
source of imbalance in the global socio-economic, institutional and
environmental domains.
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The issues at stake are mainly the intellectual property protection
systems, biological safety and other environmental concerns,
substitution of developing countries' exports, social equity and the
widening gap between developed and developing countries in
exploitation of the new technologies.
The adjustment of intellectual property rights (IPR) legislation to
international standards is progressively considered to be a
prerequisite for participation in the global economy, not the least
because, in this way, developed countries force the developing
countries to re-examine their IPR systems. Most developed countries
have extended IPR legislation to cover biotechnology processes and
products in order to stimulate and protect research.
However, this trend will make it increasingly difficult for the less
developed countries to absorb and diffuse the new technologies for
their development. Moreover, they may face high costs and barriers
to development brought about by strictly enforced IPR systems.
In addition to the legislative framework, concern has been
stressed about the possible environmental and health hazards
resulting from biotechnology, especially from field testing and the
release of genetically engineered organisms and plants. While data
for evaluating such risks are insufficient and valid risk assessment
procedures are still under study, countries with inadequate
regulatory policies become attractive as test sites for organisms and
plants to be genetically modified in ways forbidden in other
countries.
Biotechnologies may support the agricultural sector; the direct use
of biotechniques for plant breeding could dramatically raise crop
productivity and overall food production in developing countries.
The reverse side, however, is that these technologies may also
widen the gap between resource-poor and large-scale farmers as
well as between developing and industrialized countries.
Biotechnology may jeopardize developing countries' exports. For
a country that depends on agricultural products for most of its
exports, the developrnent of biotechnologically manufactured
substitutes in its main export markets is a threat. Laboratoryproduced vanilla may soon threaten the livelihood of 700 000
vanilla bean farmers in Madagascar, while it is conceivable that
consumers will soon have a choice between Kenya AA and
biocoffee beans made in the United States. Biotechnology could
block export markets for many African countries. Exports of sugar,
coffee, vanilla, cocoa and cotton are already threatened by the
development of fermented maize starch, coffee produced by clonal
propagation, test-tube vanillin, cocoa butter produced from artificial
emulsions and quality traits introduced via biotechnology into
cotton fibre.
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Côte d'Ivoire relies on agricultural products for about 80 percent
of its exports. Large-scale substitution of coffee and cocoa
production the major sources of foreign exchange of the country
and also of palm oil and rubber would have severe consequences
for the Ivorian economy. Therefore, it is imperative for a country to
anticipate the possible adverse impacts of biotechnology on the
national economy. If substitution hampers exportation to the
developed countries, it is necessary for countries depending on raw
material exports to encourage national processing activities, the
local use of finished products and the diversification of its export
markets. Regional markets may be important in this respect but the
issue has not yet been explored enough.
One of the greatest challenges of plant biotechnology for
developing countries is that it may reduce their dependence on a
limited number of export crops and permit agricultural
diversification. For example, Côte d'Ivoire is one of the few
countries in Africa to export ornamental plants. In vitro
nnicropropagation techniques and the diversification of germplasm
through somatic hybridization and somaclonal variation will help
expand the production and commercialization of these plants. This
approach is becoming increasingly popular in Thailand and other
South and Southeast Asian countries.
FAO has played an active role in helping to translate
developmental concerns relating to biotechnology into policy
action. Many of its activities have provided quantitative and policy
analyses at global, regional and country levels with a view to
identifying issues and constraints to development in biotechnology,
exploring prospects for the years to come and defining appropriate
policy action.
Since 1983, the FAO Commission on Plant Genetic Resources has
been the primary intergovernmental forum for discussions on plant
genetic resources and related biotechnologies. Agreements achieved
under its guidance include the Agreed Interpretation of the
International Undertaking on Plant Genetic Resources, the
Resolution on Farmers' Rights and the International Code of
Conduct for Plant Germplasam Collection and Transfer. A Code of
Conduct for Biotechnology as it relates to Plant Genetic Resources is
under discussion with the Commission. Recently, in collaboration
with UNIDO, WHO and UNEP, FAO developed a voluntary code of
conduct for the release of genetically engineered organisms into the
environment.
FAO's initiatives in this area cover both basic and applied
research. The Organization has assigned high priority to
biotechnology in its programme of work and it perceives that
modern biotechnologies should be used as adjuncts and not
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substitutes for conventional technologies, and that their application
should be driven by need rather than by technology. In
collaboration with other concerned UN agencies and CGIAR
institutes, FAO is committed to enhancing the capabilities of the
developing countries to enable them to harness biotechnologies in a
balanced and equitable fashion, including support to orphan
commodities, i.e. those comnnodities used by the poor whose
research and development needs are generally not catered to by
national or international programmes. The challenge for FAO and all
humankind lies in maxinnizing the positive effects while mininnizing
the negative effects of biotechnology.

PART II

EGI NAL UEV1EW
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REGIONAL REVIEW

I. Developing county regions

The following review examines recent economic and
agricultural performances in the four developing country
regions and highlights the main policy developments
affecting their agricultural sectors during 1992 and 1993.
Following the customary approach, the review then
focuses more specifically on the experience of selected
countries in each region: Ethiopia in Africa; Bangladesh
and Sri Lanka in Asia; Mexico in Latin America and the
Caribbean; and Egypt and the Syrian Arab Republic in
the Near East.

SUB-SAHARAN AFRICA

1 UN.1993. Economic Recovery,
6(4).

2 AfDR. African Development
Report 1993
3 ECA. Economic Report for Afri-

ca 1993. UN.

REGIONAL OVERVIEW
The economic performance of sub-Saharan Africa was
dismal yet again in 1992. The average growth rate of the
region (excluding Nigeria) vvas 0.9 percent, a slight
recovery from the meagre 0.2 percent achieved in
1991.1 However-, these averages mask a great diversity
among individual countries. According to the African
Development Bank (AfDB),2 more countries (16)
experienced negative growth rates in 1992 than in the
previous year (13) and fewer countries (19) experienced
growth rates of more than 2.5 percent than in 1 991 (23).
Moreover, economic growth fell far short of population
growth. Consequently, in per caput terms, output shrank
by 1.1 percent in 1992, meaning the sixth successive
year of decline. Overall, the picture is that of vvorsening
economic and social conditions.
The UN Economic Commission for Africa (ECA)
estimates output growth to be about 3 percent in 1993
(for Africa as a whole).3 That growth rate, if achieved,
would merely keep abreast with the projected
population growth rates.
The causes of the gloomy performance of sub-Saharan
African countries include: Othe negative effects of the
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depressed global environment on trade and capita
flows; ii) the continuing decline in terms of trade for
primary exports which represent the bulk of foreign
exchange earnings for most countries in the region;
iii) the undiminishing debt burden that continued to
frustrate the process of recovery and structural
adjustrnent in many countries (see Box 3); iv) the
declining inflow of external resources from both
official and private sources; v) civil strife in parts of the
region., and vi) low agricultural production as a result
of drought.
The slow growth (1.7 percent) in the combined output
of industrialized countries constrained demand for
developing country imports and capital flows to the
developing world. Moreover, the demand for primary
commodities remained vveak and their prices declined in
spite of a small recovery in world trade during the year
Terms of trade for sub-Saharan exports deteriorated
further in 1992. Despite lower inflation in the
industrialized countries, the main trading partners of
sub-Saharan Africa, impoit prices rose by 3.2 percent
during 1992. Meanwhile, prices of exports fell, albeit
less pronouncedly than in 1991. Among the main
agricultural commodities exported by the legion, only
logs, tea and sugar registered higher export prices in
1992 than in 1991. Cocoa and coffee recorded their
eighth and sixth consecutive years, respectively, of
falling prices. Prices of almost all metal and mineral
exports from sub-Saharan Africa fell during the year
Moreover, in 1993, improvements are expected only in
aluminium and diainond prices.
With continuing poor prospects for export earnings
relative to the value of imports, sub-Saharan Africa
requires an increasingly large volume of external
resource flows. However, foreign direct private
investment in the region has traditionally been small
($1.7 billion in 1991) and can be expected to remain so,
particularly as private resource flows to countries
labelled as bad debtors are rare. The hope that structural
adjustment programmes would accelerate the flow of
foreign private finance seems to have been misplaced.
Unfortunately for sub-Saharan Africa, vvhich has
traditionally depended on official resource flows, the
flows of Official Development Assistance (ODA) to the
region have actually declined of late. ODA net
disbursements, which amounted to $11.5 billion in
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BOX 3

THE DEBT PROBLEM IN SUB-SAHARAN AFRICA

Total debt for sub-Saharan Africa was more
than $183 billion in 1992, up from about
$178 billion in the previous year. At that
level, the debt stock exceeded the 1992
annual regional GDP by 6 percent. Interest
arrears on long-term external debt alone
were a staggering $14 billion. Nearly onefifth of hard-earned export revenue was
used to service debt in 1992. Although that
figure signifies a third consecutive year of
decline, the debt-service ratio remains
stubbornly high.
A significant share (some 10 percent on
average between 1985 and 1991) of total
debt originates from loans for projects in
the agricultural sector. In 1991, the latest
year for which data are available,

outstanding agricultural long-term external
debt was just over $13 billion, up from
about $12.5 billion in the previous year. For
1991 alone, net long-term flows on debt (or
net lending) to agriculture, at $727 million,
were the lowest since 1985; nevertheless,
they represented 23 percent of total net
flows on debt.
Despite years of efforts to reduce the
sub-Saharan African debt burden through
rescheduling and debt forgiveness, only a
small amount of debt has so far been
affected. In 1991, only $3.8 billion of
Africa's debt (mostly in sub-Saharan Africa)
was cancelled. During 1992, only nine
countries secured the "enhanced Toronto
terms", which allow for a cancellation of or
reduction in the interest charges offered by
some creditor countries. The amount of
debt involved is significantly less than it
would have been with the cancellation of
two-thirds of the entire stock of eligible

debt, as envisaged under the "Trinidad
terms". Furthermore, only two countries
had recourse in 1992 to the IDA Debt
Reduction Facility, which is oriented
towards reducing commercial debt, because
of the creditors' reluctance and debtor
countries' domestic constraints as well as
debtors' failure at times to comply with
structural adjustment conditionality.
Multilateral debt, rather than commercial
or official bilateral debt, is fast becoming
the major problem in sub-Saharan Africa.
During the 1980s, most countries were
lured away from contracting commercial
market debt by the prestructural adjustment
experience, commercial banks' reluctance
to lend to debt-burdened countries and
donor persuasion, and they consequently
resorted to heavier borrowing from
multilateral financial institutions. Almost 40
percent of total sub-Saharan Africa's official
long-term debt in 1992 was owed to
multilateral institutions from which the
debtors can not expect debt rescheduling or
cancellation.
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1990, were down by about $1 billion (in real terms) in
1991. Meanwhile, at $6 billion, total multilateral net
disbursements remained the same in 1991 as in the
previous year.
The growing disparity between resource inflows and
debt service payments resulted in reduced net transfers
to the region in 1991 relative to 1990. For example,
for the agricultural sector alone, the net transfers of

4 UN.1992. Economic Recovery,
6(3).

$377 million in 1991 (the latest year for which data
are available) represented less than one-half of net
transfers in 1990.
Wars and civil strife, notably in Angola, Liberia,
Mozambique, Somalia and the Sudan, contributed
significantly to the overall economic decline in 1992,
as did the sometimes chaotic political situations in such
countries as Togo and Zaire where looting and rioting
destroyed the infrastructure required for economic
development.
The level of agricultural production in 1992 remained
virtually unchanged over that of 1991, the major cause
being the drought that affected East and southern Africa.
As a whole, the latter experienced a decline of 7.7
percent over the previous year and accounted for
16 million of the 40 million people estimated by FAO
to be facing food shortages in sub-Saharan Africa.
Elsewhere in Africa, growth was slow; in central Africa,
agricultural output grew by 1.4 percent and, in West
Africa, the growth rate was 2.9 percent. Civil strife
exacerbated the already disastrous food supply and
access problems in Mozambique and Somalia.
Cereal production fell by more than 5 percent for the
region as a whole. In southern Africa, where cereals are
the main staple, output fell to less than one-half of the
1991 level. Thanks to less dramatic changes in cereal
and non-cereal food items elsewhere in the region,
notably in Ethiopia, the Sudan and in West and central
African countries, the aggregate food production sector
increased slightly by nearly 1 percent over the
previous year. The output of non-food agricultural
commodities, on the other hand, fell by about
5.7 percent.
Over a longer period, sub-Saharan Africa has, contrary
to popular belief, maintained trend growth rates in
agricultural production comparable to other regions of
the world.4 In fact, from 1981 to 1992, aggregate
production increased at a rate of 3 percent per year, with
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slight declines in 1982, 1986 and 1990. The problem in
the region has always been the population growth rate
which has outstripped growth in production, thus
resulting in a declining per caput output. For instance,
although agricultural output increased marginally (0.3
percent) in 1992, per caput production declined by
nearly 2.8 percent. The prospects of a reversal of this
trend depend on both the region's ability to slow
population growth as well as its capacity, assuming
more benevolent weather conditions and fewer wars
and civil disruption, to increase production through
sustainable and intensive agriculture.
With the return of favourable weather conditions for
the 1992/93 growing season, a rebound of agricultural
output in countries affected by drought in 1992 is
expected in 1993.
With respect to policy developments, structural
adjustment programmes with emphasis on short-term
objectives continued to guide policy reforms in most
countries in the region. The pursuit of adjustment with
transformation and the harmonization of short-term
policy goals with medium- and long-term development
objectives were hardly in evidence. The latter were the
objectives of the African Alternative Framework to
Structural Adjustment Programmes for Socio-Economic
Transformation (AAF-SAP) adopted recently by the
Organization of African Unity (OAU).
Fiscal reform played a central role in efforts to
strengthen domestic economic management. The success rate in reducing budget imbalances varied considerably, however. Benin and the Gambia, for instance,
were able to reduce their budget deficits as a proportion
of GDP, but many other countries failed to do so.
Monetary policy emphasized a tight control of money
supply as well as adjustments of interest rates. Going
against the grain, however, Zaire embarked on a course
of monetary e>cpansion, and its inflation rate reached
huge proportions. Interest rate adjustments were an
important plank of monetary policy and real interest
rates were raised by several countries, including Cape
Verde, Comoros, Côte d'Ivoire, Djibouti, the Gambia,
Guinea-Bissau, Kenya, Malawi, Mali, Mauritania,
Tunisia, the United Republic of Tanzania, Zambia and
Zimbabwe. Ghana and Mauritius adjusted their nominal
bank rates downwards but they remained positive in
real terms.
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The move towards market-determined exchange rates
continued in many sub-Saharan countries in 1992 either
through outright devaluation of national currencies
(e.g. Ethiopia, Malawi, Mauritania and Rwanda) or by
flotation (Nigeria) and foreign exchange liberalization
(e .g. Algeria, Uganda, the United Republic of Tanzania
and Zambia).
Public sector reforms, which have included trimming
the size of the civil service and curtailing government
consuinption, were a continuing feature of the reform
programme. Privatization also played a major role in
public sector reforms of such countries as Chad, Côte
d'Ivoire, Ghana, Mozambique, Nigeria, the Sudan,
Uganda and Zambia.
Policy reforms in agriculture continued in most
countries, often within the overall frarnevvork of
structural adjustment programmes negotiated with the
VVorld Bank and the IMF. Market liberalization remained
an important component of agricultural policy reforms,
with agricultuial parastatals being dismantled, privatized
or restructuied in countries such as Burundi, Côte
d'Ivoire anci Mozambique. In some other- countries
(e .g. Ethiopia, Kenya, Malawi, Mali, Uganda, the United
Republic of Tanzania, Zambia and Zimbabwe), some or
total decontrol of agricultural marketing has been
effected. Agricultural market liberalization has also been
planned for implementation in other countries, including
Lesotho and the Central African Republic.
Some countries have embarked on a policy of
diversifying the agricultural export base, moving away
from a reliance on one or few export crops, as
international prices for traditional exports continue to
crumble. For example, Benin is promoting the
production of palm oil, coconut and groundnuts as well
as pineapple and exotic fruits and vegetables, along with
the traditional export, cotton. Uganda is planning to
diversify into sesame, tobacco, hides and skins, spices
and fish after regaining a market share in its traditional
exports: cotton, tea and coffee. Typically, the fisheries
sector has featured prominently in the drive towards
diversification. Mozambique, Namibia, Nigeria and
Sierra Leone are just four of the countries that have
embarked on aggressive fish farming campaigns.
The drought in southern Africa has led to the region's
agricultural development policies being focused mainly
on drought relief, increased food production and
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diversification within the food sector. In Malawi, in
addition to supporting maize production (the main staple
for most of the population), the government is promoting
the production of cassava a drought-resistant crop as
a security crop, as well as promoting local production of
vegetable seeds. Zambia is encouraging the production
of sorghum, millet and cassava in its food crop
diversification strategy to reduce dependence on maize.
In Zimbabwe, price and non-price incentives have been
provided to farmers to ensure an increase in grain
production. Other countries in the region have followed
similar trends.
Food security has also been a major preoccupation
elsewhere in the region. Nigeria's five-year ban on
wheat imports (lifted temporarily at the end of 1992) was
designed to promote domestic production and was a

5 The Global Coalition for Afri-

ca. 1992. African Social and
Development Trends. Annual
Report, p. 11.

partial success. Senegal has launched a programme
intended to achieve an 80 percent self-sufficiency in
food. In Burkina Faso, a project to prevent seasonal
hunger and malnutrition has been launched; and in
Djibouti, efforts are under way within the broad arena of
food security to encourage greater consumption of local
products, including food.
The drought in the southern part of the region has
been a catalyst in the reorientation of agricultural
policies towards a more efficient exploitation of
irrigation potential in the region; Malawi is one of the
countries that are actively addressing this issue.
Environmental protection has also received some
attention within the context of agricultural policies. The
Global Coalition for Africa, in its first annual report,
contends that four-fifths of the cropland and pasture land
in sub-Saharan Africa is at least partly degraded; and
that deforestation might have been a cause of the
significant decline in rainfall in the Sahel, in coastal
areas along the Gulf of Guinea, in Cameroon, northern
Nigeria and East Africa.5 Environmental concerns have
led, for example, to a government ban on the felling of
some tree species in Zaire and to a ban on the
exportation of 18 log species in Ghana. Several other
countries have outlined strategies to develop forests and
rationalize the exploitation of fisheries resources.
In addition to desertification, which was Africa's
primary concern at the United Nations Conference on
Environment and Development (UNCED) in 1992, the
countries in the region have given priority to the issues
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of increased finance and technology transfers during the
UNCED follow-up discussions. In doing so, they are
echoing the thoughts of part of the donor community.
The World Bank, for example, has made it clear that
environmental issues are at the top of the prior ity list of
the Bank's concessional lending arm the International
Development Association (IDA).
Although policy emphasis was heavily weighted
towards national concerns in 1992, intra-African trade,
in particular, but also economic and political
integration, generally, received a boost through a
number of important decisions.
The Preferential Trade Area for Eastern and Southern
African States (PTA) amended the PTA Rules of Origin:
all goods originating from member states, regardless of
the nationality of the producers, are now subject to
preferential tariffs.
In August 1992, the Southern African Development
Coordination Conference (SADCC) was renamed the
Southern African Development Community (SADC) in
anticipation of the potential accession of post-apartheid
South Africa.6
The year also witnessed ratification by a few more
countries of the 1 991 Abuja Treaty establishing the PanAfrican Economic Community (PAEC).
The apparently renewed commitment to economic
integration results from the recognition that the region's
future may lie in collective self-reliance as the
international economic environment becomes
increasingly hostile, thereby threatening accelerated
growth in the small, often fragmented, individual
economies of sub-Saharan Africa. Self-reliance was one
of the themes of the international conference, held in
Dakar from 16 to 18 November 1992, entitled
"Trampling the Grass: Is Africa's Growing
Marginal ization in the Newly Emerging International
Order Reversible?" The conference was hosted by the
African Centre for Development and Strategic Studies
(ACDESS), a major new African think-tank.
The prospects of a settlement of

the political quagmire in South
Africa have been enhanced by
the announcement of a tentative

date (April 1994) when the
country will hold multiracial
elections.
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ETHIOPIA
The country: general characteristics
Situated in northeastern Africa, Ethiopia constitutes the
largest part of the Horn of Africa.7 It spans an area of
1 223 600 km2 (one of the largest countries in Africa)
and has an altitude ranging from 100 m below sea level
to more than 4 000 m above sea level. The second most
populous African country after Nigeria, Ethiopia has a

population of 55.1 million.'
The main characteristic of the climate is its erratic
rainfall patterns. The southwest highlands receive the
highest average rainfall, while precipitation decreases
towards the northeast and the east. Even in areas with a
high mean annual rainfall, the variations can be
extreme. Chronically drought-prone areas cover almost
50 percent of the country's total area and affect about
20 million people.°
Drought was at the root of at least ten famine episodes
in the last 40 years which have affected large areas and
significant portions of the population. In the last 20
years, the most serious droughts in terms of human
suffering were those of 1972-73 and 1984-85.'°

7 Eritrea, officially independent

since May 1993, is included in
most of the reported data be-

cause of insufficient information to permit systematic reporting on Ethiopia only.
81992 estimates.
°T. Desta. Disaster management

in Ethiopia:past effortsand future

directions. Presented to the
United Nations Sudano-Sahelian

Office (UNSO) Workshop on
Drought Preparedness and
Mitigation. Early Warning and
Planning Services Relief and
Rehabilitation Commission,
Addis Ababa, May 1993.

'° For more information, see T.
Desta, op. cit., footnote 9.
" AGROSTAT data for 1990.

The economy
Ethiopia is one of the poorest countries in the world,
with a per caput GDP of $120 and 60 percent of its
population living below the poverty line.
Agriculture accounts for 50 percent of the country's
GDP and 90 percent of exports. In terms of area under
cultivation, cereals (teff, maize, barley, wheat) are the
major crop category, followed by pulses (horse beans,
chickpeas, haricot beans) and oilseeds (mainly neug and
linseed). Coffee is the main export (accounting for 57.3
percent of total agricultural exports), followed by hides
and skins (28 percent), live animals (3.3 percent) and
vegetables." About 78 percent of the total value of
production from manufacturing industries is based on
the processing of agricultural products (food processing,
beverages and textiles).
The smallholder sector accounts for 90 percent of the
country's agricultural output. The average farm size is
estimated to be between 1 and 1.5 ha.
The overall growth of GDP during the 1970s and
1980s (1.9 and 1.6 percent, respectively) closely follows
the trends in the growth of agricultural production
(0.7 and 0.3 percent, respectively) and both magnitudes
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are well below the population growth ra e (estimated to
be 3 percellt).

Economic policies affecting agriculture
The search for proximate causes of both agricultural and
general economic stagnation in Ethiopia since the mid1970s leads to a set of interrelated structural constraints
and policy factors. In addition to the harsh agroclimatic
conditions, inadequate and poorly maintained
infrastructure, environmental degradation and
inadequate technology have contributed to the decline
of agriculture.
At the policy level, macroeconomic and sectorspecific policies have contributed to the creation of a
negative environment for agricultural growth. The rise to
power of the revolutionary government in 1974 marked
the beginning of an era of tight direct government
controls on the production and distribution systems. A
brief description of the policies implemented as well as
their effects help explain the nature and magnitude of
the problems facing Ethiopia today.

Macroeconomic policy: a deceptive internal balance. In
Ethiopia, macroeconomic policies have traditionally
been characterized by prudent fiscal management. The
fiscal deficit was kept at an average of 7 percent of GDP
for most years between 1975 and 1989, with the
exception of drought years.
Relatively low deficits were achieved despite
increasing public expenditure (from about 17 percent of
GDP in fiscal 1974/75 to 47 percent in 1988/89). An
aggressive policy of fiscal receipts prevented the deficits
from ballooning. The budgetary effects of external
shocks were mitigated by foreign disaster-relief flows. In
general, foreign flows of grants and loans left about half
the deficit to be financed internally. As the government
avoided recourse to inflationary financing, average
inflation was kept close to 9 percent during the 17 years
ending in 1991.12

12 For details, see World Bank.

1990. Ethiopia's economy in
the 1980s and framework for
accelerated growth. Washington, DC.

While a macroeconomic balance and price stability
are necessary for growth, Ethiopia is an example of how
these two factors may not be sufficient. Public fixed
investment expenditure grew by almost 16 percent
annually after 1 975, while recurrent expenditure grew
by 5 percent. It was chiefly channelled towards directly
productive activities (mainly in manufacturing and
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13 For detailed Ministry of
Finance data, see A. Teferra.
1993. Ethiopia: the agricultural
sector an overview, Vol. ll
statistical annex. Paper prepared

for the Policy Analysis Division,
FAO.

"See footnote 12, p. 85.

public utilities), which often had questionable efficiency
performances. During the 1980s, 30 percent of real
capital outlays were devoted to agriculture (including
state farms and land settlement) and only 15 percent to
infrastructure (transport and communications).13 Of the
recurrent expenditures, approximately 2.2 percent were
devoted to agriculture and settlements while close to 55
percent were spent on security and defence.
An aggressive revenue policy brought total fiscal
revenues from 20 to 29 percent of GDP in the 1980s.
Tax collection was divided evenly among domestic
indirect taxes, business profit taxes and taxes on foreign
trade. Taxes on coffee exports amounted to 30 to 40
percent of the f.o.b. coffee export values. Profits made
by the lucrative state enterprises (mainly airways, mining
and shipping) constituted an increasing share of total
revenues. Occasionally, emergency levies and
surcharges were imposed.
Institutional constraints on private business activity,
for example a ceiling of 0.5 million birr (br) of fixed
assets per manufacturing enterprise and a lack of
investment opportunities and consumer items increased
the amount of deposits (demand and savings) made by
households and private businesses. High levels of
deposits could be attracted at low interest rates (forced
savings) and they were, in turn, mobilized for financing
the domestic deficit. As a result, 85 to 90 percent of
domestic financing came from the banking system.
On the expenditure side, the relative neglect of
infrastructure and less than optimum public investment
allocation in agriculture weakened the overall
productivity of the economy. Likewise, the emphasis on
security in the recurrent budget and the maintenance of
uneconomical projects further aggravated the situation.
Furthermore, non-inflationary financing of the budget
deficit was achieved at the expense of private
investment opportunities. Thus, overall domestic
balance was achieved but basic sources of productivity
and growth were neglected or suppressed.

Agricultural sector policies
Between 1974 and 1993, the agricultural policy
environment as well as that of the economy as a whole
can be divided in three periods:
.1974 to 1988, when "command economy" measures
were implemented and consolidated;
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01988 to 1991, vvhen a number of previous measures
were abandoned and reforms were made towards a
more liberal economy;
ethe post-1991 period (the revolutionary regime
collapsed in 1991), during which several of the
1988-1990 reforms were consolidated and additional
measures were taken to liberalize the economy.

Given the country's variable agroclimatic conditions,
three sets of interdependent factors shaped the
environment for agricultural growth: the institutional
framework; pricing and marketing policies; and the
distribution of budgetary allocations.

The pre-1988 situation. In March 1975, the government
announced sweeping changes in the structure of land
tenure and labour relations in rural areas. The major
elements of the law (Proclamation 31 of 1975) were:
i) the nationalization of land and the abolition of private
landownership; ii) a ban on tenancy contracts; i ii) the
prohibition of hired rural labour in private farming;
iv) guaranteed access to cultivable land for all
households.
Individual farm units were organized in peasant
associations (PAs) which allocated and reallocated land
among households, collected taxes and production
quotas and organized voluntary labour for public works.
The PAs, in turn, formed service cooperatives (SCs)
which carried out supply, marketing and extension
functions. Producers' cooperatives (PCs) were composed
of individual households which commonly managed
their consolidated farms. A number of large state farms
were also established. By 1989, there were 17 000 PAs
and 3 700 SCs, while the socialized sector (PCs and
state farms) comprised 3 300 PCs with a total of 290 000
members.
Despite efforts directed towards the "socialization" of
agriculture, the structure of production basically
emained private because peasants strongly resisted
integration in PCs. By 1988, the share of individual
peasant holdings in total cultivated land was around 94
percent, with the remainder divided between PCs (2.5
percent) and state farms (3.5 percent). The allocation of
public resources between the socialized and the
non-socialized sectors was not proportionate to their
importance, with the bulk of financial resources, modern
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Inputs and extension personnel allocated to the
socialized sector whose productivity performance often
did not justify this disproportionate allocation.
"Villagization" (the grouping of the population in
designated villages) IDecame national policy in 1985. By
1989, one-third of the rural population had been
transferred to villages. In 1985, in the wake of the
drought, the campaign to resettle peasants from droughtstricken areas to uncultivated lands was intensified. Poor
organization and settler selection transformed the
scheme into an extremely costly project which required
continuous subsidies in order to survive.
Pricing and marketing policies also reflected the
tendency towards heavy state control. The Agricultural
Marketing Corporation (AMC) was responsible for
wholesale domestic procurement of grains, oilseeds and
pulses and for cereal imports. The AMC was responsible
for collecting all the marketable produce from PCs and
state farrns and requii ecl individual farms to deliver a
quota based on their assessed capacity to produce a
marketable surplus. From 1980, a pan-territorial pricing
system was in effect for the quotas, with procurement
prices remaining fixed until 1988 when they were
increased by 7.7 percent.
Even after their increase in 1988, procurement prices
for teff, vvheat and barley were, respectively, 37, 61 and
45 percent of free market prices. There were intermittent
bans on private trading in major producing regions until
1988. In addition, private traders were obliged to sell the
AMC a share of their purchases (ranging between 50 to
100 percent) at br 4 to br 5 more than the price paid to
farmers. AMC procurement was not particularly
successful and its share of grain purchases reached a
peak of 11 percent of the total grain crop in 1986/87, as
both individual farmers and traders had strong reason to
evade controls.
The functioning of the public procurement system
created a market "dualism". On one side, there was the
public distribution system vvhich delivered to mills,
hospitals, urban associations (kebeles), educational
institutions and the army. On the other, there were
(poorly integrated) free markets where grains and pulses
were sold at substantially higher prices.
Exports of pulses and oilseeds, coffee and livestock
were also handled by parastatals. Livestock products for
export were procured at inarket prices while domestic
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trade was tree. Cottee tarmgate prices have been kept
low (at 35 to 45 percent of their f.o.b. value) even under
the overvalued official exchange rate.

The reforms of 1988. Faced with economic stagnation
and mounting social problems, in 1988 the government
initiated a programme of economic reforms aimed at
liberalizing the econornic system. The government
pointed to the following causes for the economic
stagnation:15 i)the negative effects of suppressing private
economic activity; Wthe unbalanced allocations of
investment in peasant agriculture in favour of the lowperformance socialized sector; and ill) neglect of market
forces and the private sector in favour of central
planning that led to resource underutilization and
inefficient investment.
In response to the diagnosis above, the government
endorsed and started implementing a series of measures,
including increases in price incentives as well as
institutional reforms. Official procurement prices were
increased and crop quotas for delivery to the AMC were
reduced. Price incentives for coffee were improved
substantially. The number of licensed traders was
increased, interregional restrictions on the movement of
agricultural produce was abolished. Participation in PCs
became voluntary and, by the end of 1989, 95 percent
of these cooperatives had disintegrated. Several PAs also
disappeared.
Another set of reforms vvas introduced in 1990,
liberalizing the foreign investment code, vvhile plans
existed to allovv the hiring of rural labour. As the country
plunged increasingly into civil strife, political instability
and institutional disintegration, those policies were not
put into effect.

The post-1991 economic environment. In May 1991,

15 Presidential Address to the

Ninth Plenary Session of the
Central Committee of the Work-

ers's Party of Ethiopia, November 1988.

the Transitional Government of Ethiopia (TGE) assumed
power. It faced an econorny that was devastated by the
long period of civil strife, with low living standards and
deteriorating infrastructure and social conditions. In
addition to the deep-rooted problems of poverty in the
country, there was the challenge of providing a
livelihood for 350 000 demobilized soldiers and their
families as vvell as for a large number of war refugees
and displaced civilians.
Along with measures to establish peace and security
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in the country, a wide-ranging programme of economic
and social reforms was introduced by the government
with support from the donor community.
On the macroeconomic side, the government
devalued the birr from br 2.07 to br 5 per US dollar and,
in May 1993, a limited exchange rate auction system
was established for essential items.
In agriculture, the government guaranteed use, lease
and inheritance rights to land. In the transition period,
land redistribution has stopped and the hiring of rural
labour is now allowed. The TGE has announced that an
elected government should handle the land tenure issue
by referendum. The AMC lost its monopoly power so
most grain is now marketed by private traders and the
quota system has been abolished. Since January 1993,
all export taxes have been abolished, with the exception
of the coffee export tax. A 15 percent subsidy on
fertilizer has been instituted as partial compensation for
the effects of the devaluation. In the transport sector,
trucking has been liberalized and there are plans to
parcel and sell the government trucking company.

The innpact of policies on agriculture
The effects of the policies (both macroeconomic and
sector-specific) followed from 1974 to 1991, especially
those applied before 1988, created an overall negative
environment for agricultural growth, thereby
contributing to the virtual stagnation of agricultural
output.
Institutional changes with respect to land caused a
drastic reduction in the size of farms which often were
not sufficient to support a household. Tenure uncertainty
had serious environmental implications while the small
size of the holdings and the lack of timely distribution of
fertilizers and seeds (exclusively distributed by the
public sector) have contributed to the stagnation of
16 Average cereal yields are
about 1.2 tonnes per hectare for

the smallholder sector, twothirds as high as those in Kenya

for comparable soil fertility and

climatic conditions. For pulses

and oilseeds (at 0.65 tonnes
and 0.5 tonnes per hectare,
respectively), yields are among

the lowest in the world.

There has been insufficient research on appropriate
technologies and inputs (seeds and fertilizers) adapted to
the agroclimatic conditions of the country. The Ethiopian
Seed Corporation distributed about half of the 40 000
tonnes of seeds that were estimated to be needed by the
traditional farm sector. The erratic distribution of seeds
and a lack of extension services caused many farmers to
rely on traditional seeds and refuse new varieties.
Although the land actually controlled by PCs and state
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farms was only a small percentage of the total land area
cultivated, according to the Ten-Year Perspective Plan
1982/83-1993/94, most individual farmers were to be
organized into PCs. The final objective was for 44
percent of the cultivated land to be allocated to
individual farms, 49 percent to PCs and 7 percent to
state farms. Although the plan was never implemented,
its provisions along with the uncertain land tenure
system and the frequent land reallocations within
PAs created great uncertainty among individual farm
households and acted as a disincentive to long-term
investments by farmers as well as to sustainable farm
practices.
Furthermore, the marketing system was not conducive
to the production of a marketing surplus, as low prices
were paid for quota deliveries. Restrictions on
interregional movements prevented the integrat on of
deficit and surplus areas, a situation that was
exacerbated by the poor condition of rural roads, tight
controls on the transport and hauling system and the
long distance of the majority of srnall peasant holdings
from all-weather roads. The relative neglect of rural
infrastructure greatly reduced overall investment
efficiency.
It is difficult to single out the impact of the
liberalization measures taken between 1988 and 1990,
as their effects are clouded by the severe disruption of
markets caused by the war. There is evidence of a
reduction of spatial price dispersion and increased
market integration for cereals following liberalization,
despite the worsening security situation.
Thus far, the response of the economy and agriculture
to the post-1991 reforms is encouraging, although it is
difficult to establish with precision a correspondence
between policies and performance. Exogenous factors
(favourable weather) and non-economic factors
(increased peace and security) have played a positive
role in expanding economic activity.
On the macroeconomic side, after a reduction of
5.2 percent in 1991/92, real GDP is expected to grow by
7.5 percent in 1992/93, one percentage point above the
government target. Inflation fell from 45 percent in the
period June 1990/June 1991 to 14 percent in the
corresponding period 1991/92. It is believed that the
country liad already absorbed the effects of the
devaluation, as a large number of foreign exchange
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transactions were taking place on the parallel market at
br 7 per US dollar.
The projected strong performance of real GDP is
linked to the agricultural sector's continuous strong
performance during the last three years. Cereal
production shovved a strong recovery, with a total
production of 7.3 million tonnes in 1990/91 (a record
crop), followed by a near-record crop in 1991/92 of
7.1 mi Ilion tonnes and a projected 7.7 million tonnes in
1992/93.17

The variations reflect changes in weather patterns and
localized droughts. The peasant sector accounted for
most of the increase in output, while state farm
production was static. Fertilizer consumption was 30
per-cent higher in 1992 and cropped land area expanded
in response to strong cereal prices. Increased deliveries
of coffee have been observed in the Addis Ababa market
during the first months of 1993.

Current issues in agricultural development
Recent policy reforms constitute the beginning of deep
structural changes needed to set the Ethiopian economy
on a sustainable development path. Ethiopia is, and will
stay for some time, an economy in transition between
tvvo different economic development models. Among
the numerous issues currently facing Ethiopian policymakers, two are analysed more extensively in this report:
i) food security and poverty alleviation; and ii) natural
resource degradation.

17 Sources: For 1990/91, Cen-

tral Statistical Authority data;
for 1991/92, Ethiopian Ministry

of Agriculture estimates; for
1992/93, FAO. 1993. Foodsupply

situation and crop prospects in
sub-Saharan Africa. Rome.

Note: Data include non-food
uses.

18 Similar consequences were

averted in the 1987 drought
because of early warning and
adequate preparation.

Poverty and food insecurity. The extent of the problem
and its wot causes. Food insecurity (defined in its most
basic form as a situation where the food needed for a
healthy life is not accessible to all people at all times) is
both a chronic and a transitory phenomenon in Ethiopia.
It is estimated that 50 percent of the country's total
population (between 23 million and 26 million people)
are subject to food insecurity. More than 20 million of
these people live in ural areas. In cases of consecutive
periods of natural and human-caused calamities, poor
households sell their assets, deplete their food stocks
and become highly vulnerable or destitute and in need
oi continuous flows of food assistance to survive. Over
the last two decades, transitory food insecurity has
manifested itself in the famines following the droughts of
1972-73 and 1984-85.18 In Ethiopia, refugees and people
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displaced by the civil war are highly vulnerable groups
requiring assistance.

"For instance, the period 19791984.

20 For more information, see
IFAD. 1989. IFAD: Special Pro-

gramming Mission to Ethiopia.
Working Papers Nos 1 (Macro-

economic performance and
trends) and 7 (The dynamics of
rural poverty). Rome.

21 Ethiopian National Institute
data. See I. Loerbroks. Statement

on the occasion of World Food

Day 1992, 16 October, Addis
Ababa, Ethiopia.

22 In addition to the level of per

caput income, access to social
services is another dimension of
poverty. Such access, if it exists,

can compensate for some of the
consequences of low income. In

this report, only the elements of
poverty directly/affecting access

to food are examined. For a de-

tailed analysis of the different
dimensions of poverty in Ethio-

pia, see The social dimensions
of adjustment in Ethiopia: a study

on poverty alleviation. Addis
Ababa, Ministry of Planning and

Economic Development. May
1992.

23 Using 1982/83 survey data,

I FAD estimated that only 5
percent of rural income was
saved.

With respect to chronic food insecurity, data show
that even in normal periods (i.e. not characterized by
abnormal climatic or socio-economic conditions)19 the
average national level of food intake was 14 percent
below the minimum daily requirement of 500 g of cereal
equivalent per caput. "Average" data may be misleading
because they mask differences in the ability of people to
gain access to available food supplies. Data fronn the
Ministry of Agriculture show that, in 1982/83, average
incomes per household in the low-income areas were
less than one-third of those in higher-income regions.
Poor regions were also food-deficit areas and, given the
lack of market integration, grain prices were much
higher in those areas, thus further exacerbating the
access problem.2° It is estimated that, although food aid
has prevented the average food availability from falling
dramatically, acute malnutrition during periods of
drought and civil disturbances has affected 8 percent of
the population.21 FAO has estimated that the current
level of food production (including grains, pulses,
vegetables, fruits and livestock products) could provide a
total of 1 600 to 1 700 kcal per caput per day. Food aid
and imports increase total per caput caloric intake to
1 800 to 1 900 per day which is below the minimum
recommended 2 100 kcal per day.
Poverty is at the root of the problem of access to food
supplies.22 In the rural sector, the poor have limited
productive assets, mostly of low quality (small farm size,
poor soil quality, variable rainfall, a small number of
livestock); limited opportunities for alternative
employment; poor access to social services; and they
use traditional production techniques. The poor also
spend a large part of their incomes on food and energy,
while a minimal amount is saved.23 Thus, they are highly
vulnerable when emergencies occur. Urban poverty is
the result of high unemployment and wages fixed at low
levels. The problem has been aggravated recently by the
influx of demobilized soldiers and displaced people and
by increases in food prices on the free market.
Policies for alleviating poverty and food insecurity.
Broad-based economic development is essential for a
long-term sustainable improvement in the lives of the
poor. For Ethiopia, the role of agriculture is critical in
this respect. Agricultural growth will address the supply
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24According to the World Bank,

assuming 5 percent real GDP
growth and 3 percent population

growth, it will take 35 years for

the per caput GDP of Ethiopia
(of $120) to double.
25WorId Bank calculations show

that, at the shadow exchange
rate of br 5 per US dollar (which,

after 1991, became the actual
exchange rate), the benefits to
the poorest 30 percent of the
urban population amounted to

about 16 percent of the total
cost of the urban commodity
subsidies. For the rural sector
the share was 5 percent (after
adding the cost of the fertilizer

subsidy). The total weighted
share (urban plus rural) was
about 12 percent.

side of the food security issue (i.e. increasing food
production and foreign exchange for food impotts) as
well as the access side, through employment creation
and income opportunities. On the other hand, policies
that promote growth are often slow to work and it may
take several years of growth to absorb productively the
unemployed and underemployed labour force and raise
the living standards of the most needy groups.24 As a
major restructuring of the economic system is taking
place, some of the short-term adjustments (especially
food price increases) will negatively affect the most
vulnerable parts of the population.
Thus, in addition to policy reforms aimed at growth,
urgent targeted measures must be taken to deal with
poverty in the short and medium term. Issues related to
emergency (drought) preparedness and relief as well as
to the most appropriate use of the (substantial) food aid
flowing into the country need to be examined in the
light of the changing economic conditions. Following
are some of the issues and actions being taken by the
government.
Safety net measures. Past policies for poverty
alleviation emphasized untargeted commodity subsidies
administered mainly through the public distribution
system. Beneficiaries of the subsidies were members of
the kebeles, PCs and cooperatives who were issued
rations of subsidized food and other commodities (soap,
salt and kerosene). Families had access to the same
rations irrespective of income, the intention being
(especially in the urban areas) the creation of a selftargeted system where the more privileged households
would not be willing to queue in the kebele shops to
obtain lower-quality items. The problems with the
system of generalized commodity programmes were:
i) it had a strong urban bias, i.e. urban consumers,
representing 15 percent of the population, were
receiving about 60 percent of the subsidies; ii) although
it provided significant relief to poor households, it
benefited disproportionately the middle- and higherincome ones, as very poor households could not afford
to buy their ratio at subsidized prices; and iii)the
economic costs of those programmes (i.e. using border
prices at equilibrium exchange rates) were extremely
high. As prices were liberalized and the exchange rate
was devalued, the programmes became unvvorkable.25
In the wake of the complete liberalization of
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26See footnote 20, p. 93.

commodity rnarkets in 1991, the TGE instituted a
programme to mitigate the effects of food price increases
on the poor. The programme contained a number of
safety net features, including a limited public sector
wage adjustment to cover food price increases;
severance pay and retraining for employees of abolished
public enterprises; and a food/kerosene voucher- scheme
to assist the poorest groups in the urban areas. The
scheme uses the kebele administrative infrastructure to
target the poorest households which, depending on their
income, receive a voucher either free or in exchange for
community service or public works. This targeted
income transfer scheme is more efficient than the
previous system of untargeted commodity subsidies. In
the rural ai eas, a programme to provide fertilizer and
other input vouchers for poor farmers is under
consideration, as is a rural public works programme to
help generate income for unemployed rural workers.
Food aid for development. Food aid increased from
about 3.5 percent of total food availability in the first
half of the 1980s (up to 1984) to 17.2 percent during the
second half, reflecting the effects of the 1984-85
drought.26 The TGE has taken a clear position against
free food distribution in its programming of food aid
resources. This position is based on the belief that free
food distribution is ineffective in arresting or reversing
the trend towards impoverishment and that it could
destroy the survival mechanisms of the poor. Thus, a
number of proposals exist for the use of food aid as a
development tool through employment-generating
public works programmes. The basic elements of these
proposals are: i) selection of labour-intensive projects,
mainly in the rural areas, based on food-for-work or
cash-for-work compensation the latter being funded
with proceeds from monetized food aid; ii) a selftargeting mechanism by which the cash or foodequivalent wage is set below the market wage, thus
attracting only the truly poor and vulnerable.
The extent to which such a programme can be
implemented will depend on the capacities of the line
ministries, the Early Warning and Planning Services
Relief and Rehabilitation Commission, NGOs and the
regional governments to resolve a number of issues,
including the following:
ea system for setting the appropriate wage level has to
be established;
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the main orientation of the projects must be decided,
i.e. whethei projects will be selected strictly in terms
of economic cost-benefit criteria or whether such
economic efficiency will be compromised in favour
of projects that make a significant difference in the
level of employment (putting more emphasis on the
project's social safety net features).

Natural resource degradation? Degradation of natural

27 This section is derived for the

most part from FAO. 1985.
Ethiopian Highlands Reclamation Study. Project report. Rome.

resources constitutes one of the major constraints to
increasing agricultural production in Ethiopia. According
to FAO, about half of the highlands (270 000 km2) are
already significantly eroded; of this, 140 000 km2 are
seriously eroded and have been left with relatively
shallow soils. Close to 20 000 km2 of agricultural lands
are so badly eroded that they are unlikely to sustain
cropping in the future. About 1 900 million tonnes of
soil are being eroded annually, of which about 10
percent is carried away by rivers and cannot be
retrieved, while the rest is redeposited as sediment
within the highlands but mostly in places that cannot be
of much agricultural use. If the trend continues, land
covered by soil with a depth of less than 10 cm will
constitute 18 percent of the highland area by the year
2010. This implies a dramatic fall in yields, frequent
crop failures and a high probability of famines,
especially in the low-potential cropping areas (LPCs)
of the highlands. In addition to on-site agricultural
production losses, erosion reduces the effective lives
of dams and reservoirs through siltation as well as
increasing the extent and intensity of droughts and
flooding.
Soil erosion is not a necessary consequence of
cropping but rather a result of inappropriate cropping
practices. Factors contributing to high erosion rates are
the removal of natural vegetation for cropping, fuel,
grazing and building; short, intense storms in the rainy
season; high erodibility resulting from deforestation; and
highly sloped topography. In the Ethiopian highlands,
population pressures forc:ed the cultivation of
increasingly steeper slopes and progressively shortened
the fallow between periods of annual cropping. It is
estimated that four-fifths of the erosion in the highlands
occurs from the overexp foliation of croplands, while
most of the remainder is caused by the overgrazing of
grasslands and deforested areas.
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28"The term Conservation-based

Development implies not only
the allocation of more resources

for conservation but, even more

importantly, ... the integration
into agricultural and rural development objectives and criteria of improved land-using
systems. This could result in a
significant reduction, if not the
removal, of absolute poverty."
Executive Summary, p. 12, in
FAO. 1985. Ethiopian Highlands
Reclamation Study. Rome.

Deforestation constitutes another serious
environmental problem. In less than a century, the
country's forest and woodland cover has been reduced
from 40 percent of the total area to 16 percent in the
1950s and an estimated 4 percent at present.
Past policies concerning the agricultural sector
amplified the adverse resource degradation and
depletion effects of agroclimatic parameters.
Villagization schemes placed an excessive demand on
forest resources for building material. No effort vvas
made to explore and introduce new energy sources in
the rural sector, so wood and dung remained the only
sources of energy. As the demand for such resources
grew with population, deforestation and the deprivation
of land from valuable nutrients increased. Uncertainty
about land tenure acted as a disincentive to investments
in soil conservation. Inadequate funding for agriculture
and its disproportionate distribution in favour of state
farms and cooperatives resulted in a shortage of funds
for research on appropriate peasant technologies. In
general, the policy environment discouraged the
integration of conservation activities into the farming
practices of peasants. The situation was exacerbated by
a lack of appropriate land-use and forest policies. VVhile
the resettlement of rural populations may be, in
principle, an efficient method of addressing imbalances
between patterns of human settlement and available
resources, the way it was implemented in the past in
Ethiopia made it ineffective.
In its 1985 Ethiopian Highlands Reclamation Study,
FAO recognized that isolated conservation measures are
bound to be both highly costly and ineffective. The study
suggested a broad-based development strategy
(conservation-based development strategy or CDS) so
that conservation measures are integrated into
mainstream agricultural development activities at all
levels (farm, agricultural, national).28
Within the agricultural sector, the strategy identified
proper farming and livestock management systems and
practices to be promoted in each agro-eco logical zone
in the highlands. Emphasis was given to the provision of
proper incentives for conservation and to proper
relocation practices. The strategy recognized that
agriculture cannot by itself solve all factors associated
with degradation (such as low growth and poverty). It
suggested that the links of agriculture with other sectors
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and complementary activities (small-scale industry,
agroforestry, energy generation) be exploited to generate
alternative income sources, especially in low-potential
areas. At the national level, increased overall spending
for agriculture was recommended in favour of the
peasant sector; the need for an increased capacity of
the ministries to carry out conservation programmes; and
the full utilization of the capacities and skills of the
private sector.
A number of policies included in the recommendations of the Ethiopian Highlands Reclamation Study have
already been implemented (more secure tenure, more
-Ft cedom for the private sector, voluntary resettlement
and better incentives to farmers) but much more needs
to be done. Land-use and forest resource policies are
necessary prerequisites for a successful environ mental
resource conservation strategy. Accordingly, a forestry
action plan is an important component of the national
conservation strategy that the Ethiopian Government
plans to complete by April 1994. Within a wellestablished set of rules for forest management and
conservation, a greater role will be allowed for private
sector participation in wood harvesting and processing.
Incentives will be given to farmers and rural
communities for reforestation and tree planting.

ASIA AND THE PACIFIC
REGIONAL OVERVIEW
Asian and Pacific countries continued to show strong
and steady economic growth in 1992. The Asian
Development Bank (AsDB) estimates the average annual
GDP growth rate for the region to be 7 percent in 1992,
up from 6.3 percent in 1991. Despite the prolonged
global recession, the AsDB expects regional GDP to
increase by 7.2 percent in 1993. Three significant factors

contributing to the region's ability to maintain this solid
growth performance are: pa continuing increase in
disposable incomes, which is sustaining domestic
demand; ii)the continuing expansion of intraregional
trade; and ni) positive results from earlier policy reforms
in many Asian economies.
Following are some individual country experiences
in 1992:
°The output of China's industrial output increased by
20 percent in 1992, contributing to the country's
irnpressive 12.8 percent increase in GDP. Even
though drought affected many parts of the country,
total grain production increased by 1.7 percent to an
estimated 443 million tonnes. Tea, sugar, tobacco,
fruit and vegetableliioduction also increased
compared with 1991 levels.
°All of India's economic sectors improved in 1992
the country's GDP increased by 4.2 percent.
Agriculture, vvhich was aided by a good monsoon,
grew by 3.5 percent. Foodgrain production increased
lo a record 177 million tonnes cornpared with 167
million tonnes in 1991. However, heavy monsoon
rains and floods in July 1993 are likely to have
serious implications for this year's grain production.
°In Pakistan, a 30 percent increase in cotton
production spurred agricultural GDP to a 6.4 percent
increase in 1992. The large cotton crop is attributed
to higher farmgate prices, a wider use of irnproved
seeds and favourable weather. In contrast, Nepal
experienced unfavourable weather in 1992. Its
agricultural GDP increased by only 0.5 percent and
foodgrain production declined by 6.5 percent.
e Southeast Asia reported mixed agricultural
performances. Agricultural GDP increased by 3.5
percent in Thailand and 1.2 percent in Malaysia, but
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fell by 1 percent in the Philippines. In Malaysia, the
production of palm oil, savvlogs, livestock and fish
increased, vvhile rubber and cocoa declined. In the
Philippines, a severe drought reduced corn and rice
production while the logging ban and related
conservation measures curtailed forestry production
in 1992.
e Viet Nam produced a record rice crop of 21.1
million tonnes, 1.2 million tonnes more than 1991.
Total food production increased by 9 percent and
icultural GDP increased by 6.3 percent in 1992.
Wide access to inputs and agricultural policy reforms
are credited with improving yields and expanding
area under cultivation. Laos' agricultural sector also
recorded an outstanding year in 1992. Its agricultural
GDP increased by 8.3 percent, with rice production
growing by more than 20 percent.

Growing intraregional trade and investrnent flows
Despite a slovv-dovvn in the world economy in 1992,
the international trade performance of the developing
countries of the Asia and Pacific Region continued to be
buoyant. Exports rose by 13 percent as a result of
improvement in production efficiency, low inflation
rates and favourable impacts of the policy reforms
initiated in recent years.
One key factor sheltering the Asian economies from
the global recession was the significant growth in
intraregional trade and investment. In 1991,
intraregional trade expanded by 23 percent compared
with a 15 percent increase in exports to the rest of the
world. This development is strongly supported by the
ongoing regional division of labour, specialization and
the relocation of production within the region in
response to the opportunities offered by the various
countries' relative factor endowments, macroeconomic
policy environments and resulting comparative
advantages.

In addition to large inflows of direct foreign
investment, substantial flows of investment capital from
Japan and newly industrialized Asian economies to the
developing countries vvithin the region continued. In
particular, vast investment opportunities and the
spectacular rate of growth in China attracted millions
of dollars of investment by overseas Chinese.
The outcome of the ongoing Uruguay Round of
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multilateral trade negotiations (MTNs) is keenly awaited
in view of its influence in shaping the application of the
principles of non-discrimination and market access for
exports from the region. The emergence of the North
American Free Trade Association (NAFTA) is, however,
viewed with some wariness because of the likely
diversion of direct foreign investments from Asian
countries.
Against the backdrop of these changes in the external
environment, Asian countries have moved ahead with
the creation and promotion of subregional trade
arrangements. The member states of the Association of
Southeast Asian Nations have launched the ASEAN Free
Trade Area (AFTA) vvith a goal to remove tariffs on most
commodities traded within the region in the course of
the next 15 years. Likewise, the South Asian Association
for Regional Cooperation (SAARC) summit in Dhaka
earlier this year adopted a resolution to create a South
Asian Free Trade Area (SAFTA). However, because of
differences in size and the state of economic
development between member nations, many difficult
issues need to be resolved before these regional
arrangements can emerge as an effective means for
coordinated action.

The challenges of econom c transition
During the past two years, the number of Asian
countries undergoing transition from a centrally planned
to a market-oriented economy more than doubled when
six former Soviet Asian r epublics (Azerbaijan,
Kazakhstan, Kyrgyzsian, Tajikistan, Turkmenistan and
Uzbekistan) joined China, Laos, Mongolia and Viet Nam
in this process. There is considerable variation among
these countries in terms of the problems of transition,
approaches followed and the degree of success
achieved. Most of them require structural transformation
which can only be achieved over a number of years
through persistent and consistent efforts. There are also
problems of short-term stabilization and macroeconomic
management as vvell as the need to create and
strengthen institutions necessary for a market economy.
Both problems seem to be more acute in the case of
former Soviet Asian republics than others.
\A/hile, initially, all countries undergoing transition
faced high inflation, unemployment and
underemployment, China, Viet Nam and to some extent
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Laos have been able to reduce these by stirnulating
agricultural production, private investment and foreign
direct investment. Mongolia and the former Soviet Asian
republics, on the other hand, are facing severe shocks of
transition.
Foi example, in 1992, in contrast to the economic
growth of 12.8 percent and an inflation rate of 6.4
percent I n China, Mongolia's real GDP fell by 7.6
percent and the inflation rate spiralled to 320 percent. In
China and Viet Nam, the rural communities whose
production systems are based on the household unit and
are equipped with labour-intensive technologies
responded well to market signals. In contrast, farming
communities in Mongolia and the former Soviet Asian
republics, which have a longer tradition of communal
farming using heavy equipment and depending on input
supplies from state enterprises, face more difficulties in
adapting to the new situation. It also appears that, in the
latter group of countries, price liberalization did not
bring about the expected supply response because of a
monopolistic control over inputs and the tendency of the
monopolistic enterprises to curtail production and raise
prices.
Judging by the experience of some countries in
transition (China and Viet Nani), which suffered initially
from short-term macroeconomic instability and inflation,
it appears that an appropriate institutional structure is
equally as crucial as macroeconomic stability for a
successful transition. The transition process requires the
public sector and foreign donors to have.an active
supporting role in creating and consolidating a
favourable policy framework and institutional
environment that will enable the efficient functioning of
a market economy.
In addition, improvements are essential in the
government's capacity to deliver public goods (research,
extension, ti a nsport and communications infrastructure,
health, education and other social services), which
remain in the domain of the public sector even in a
highly developed market system.

The environment and sustainable agriculture
Rapidly increasing population pressure, urbanization,
the excessive use of chemicals in production processes
and the unsustainable use of natural resources are
contributing to serious water and air pollution,
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deforestation, soil erosion desertification and flooding
throughout the region.
While the iniproved seed and fertilizer- technology,
complemented with a vast expansion in irrigation
facilities, removed the spectre of hunger from many
populous Asian countries, in some cases it also added to
environmental degradation. Moreover, maintaining or
raising the present yield levels demands a more
intensive use of natural resources, which has adverse
environmental consequences. For the Pacific countries,
global wain-ling and the resulting rise in sea level are the
most serious, although uncertain, environmental threats.
The externalities involved with these types of
environmental issues require concerted group actions by
the international community.
Developing Asian countries have realized the close
connection between rural poverty and environmental
degradation. Increasing population pressure on
agriculture, the result of inadequate growth in off-farm
employment opportunities and a lack of access to yieldimproving technologies, is forcing many Asian farmers
to cultivate marginal lands and overuse other natural
resources for their immediate survival. In many Asian
countries that are sti iving for equitable and sustainable
development, poverty alleviation is a core element of the
national development plan.
Many countries are grappling with the complex task of
achieving poverty alleviation and environmental
protection goals within a somewhat conflicting
framework, containing socio-political commitments to
achieving equity as vvell as market liberalization policies
aimed at resolving macroeconomic imbalances. It is
argued that market-based policy instruments
emphasizing the removal of input subsidies, output
support prices and protective tariffs may act as a twoedged svvord. While tending to discourage
uneconomical and unsustainable input use, with
positive effects on the environment and the evolution of
sustainable farming practices, these policies tend to
increase food prices, consequently having negative
income effects on the poor, who often are net buyers of
food, and thus mitigating the achievement of poverty
alleviation goals in the short term. Policy formulation in
such situations may call for a compromise between
economic efficiency and a pragmatic understanding of
the short-term socio-economic political situation.
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Finally, the cost of reversing environmental
degradation is very high. For most developing Asian
countries, investing in such activities would entail
drawing resources away from other important
development projects. It has also been realized that
preventing environrnental damage costs less than
restoring the loss. Thus, there is an increasing emphasis
on the incorporation of environmental considerations in
policy forrnulation as well as in development project
selection and the evolution of appropriate production
systems.

Sectoral policies following macroeconomic and
structural reforms
Having established a growth-oriented macroeconomic
policy framework in the course of implementing
stabilization and structural adjustment programmes,
a number of market-oriented Asian countries, such
as Bangladesh, Indonesia and the Philippines, have
moved on to sectoral reforms. It is realized that the
macroeconomic policy reforms cannot be fully effective
in improving efficiency and unleashing the farmers'
production potential unless sectoral constraints on
growth are tackled.
A comprehensive package of agricultural sectoral
policy reforms generally consists of the withdrawal of
input subsidies, the dismantling of expensive public food
distribution systems and the removal of subsidized credit
and protective tariffs as vvell as other barriers. It also
entails freeing import restrictions, encouraging private
sector participation and investing in infrastructure to
promote the efficient operation of market mechanisms.
The task of designing efficiency-oriented equitable
agriculture sector policies is not easy, however. Among
other things, policy-makers have to take into account the
differential impacts of sector policy changes on various
sections of society as well as dealing with diverse
coalitions and interest groups who react differently to
policy changes. These reforms are therefore being
carried out selectively and in sequence, with due
consideration given to the socio-political realities of the
countries concerned. For example, in some cases
fertilizer subsidies have been gradually reduced (in India
and Indonesia) while an active public sector role in
foodgrain procurement, distribution and buffer stock
management has been maintained.
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In some Asian countries, the reluctance to carry out
agricultural sectoral policy reforms seems to have been
reinforced by the delayed finalization of the Uruguay
Round of GATT negotiations as well as by protective
trade policies and trade blocks outside the region.
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BANGLADESH
VVith an estimated per caput GNP of $225 in 1992,
Bangladesh is among the poorest countries in the world.
Moreover, with approximately 115 million inhabitants
and 149 000 km2, the country is three times more
densely populated than India and seven times more than
China. This intense population pressure on a relatively
narrow resource base, together with the frequent natural
disasters suffered, present formidable challenges to
poverty alleviation efforts in Bangladesh.
Over the years, floods, droughts and cyclones have
undermined progress and hampered the country's efforts
to stimulate grovvth and reduce poverty. Cyclones and
resulting storm surges are particularly destructive. The
Bay of Bengal is the most cyclone-prone area in the
vvorld, having been hit by 15 cyclones during the past
25 years. These natural disasters cause immeasurable
human suffering, devastate large crop areas and destroy
!property and infrastructure. The government estimates
that the cyclone of April 1 991 killed approximately
140 000 people. Such disasters impede economic and
social progress by diverting attention and resources
away from development programmes and tovvards crisis
management.
Despite all these obstacles, Bangladesh has rnade
significant economic progress over the past decade. The
country has reduced external and internal deficits,
stabilized the inflation rate, promoted non-traditional
exports and achieved a modest growth rate. Stabilization
policies have helped lower the budget deficit from about
8 percent in 1990 to 5 percent in 1992. The inflation
rate fell to around 5 percent in 1992, the lowest rate in
more than ten years. Real GDP growth during the period
1990-92 has been in the range of 3.5 to 6.5 percent and
is forecast to be 5 percent in 1993.
Bangladesh has also initiated a number of structural
reforrns in the industrial and financial sectors, public
enterprises and trade and exchange rate policy.
Financial sector reforms include abolishing credit
ceilings and increasing reliance on cash and liquid asset
reserve requirements to regulate liquidity. Public
enterprises are being given more administrative and
managerial autonomy. Trade policy is shifting from
import substitution to export promotion; a tariff system
is replacing prohibitions and quantitative restrictions
on imports.

108

ASIA AND THE PACIFIC

Perhaps even more important to the overall economy
are the agricultural policies, programmes and projects
that have expanded the use of high-yielding variety
(HYV) rice seeds, fertilizers and shallow tube wells for
irrigation. As a result, rice production has increased by
more than 40 percent in the past ten years. Today,
Bangladesh is close to self-sufficiency in rice and, for the
first time in the country's history, the government is
discussing the possibility of exporting rice.
In addition to the stabilization programme and
economic policy reforms, human resource development
and poverty alleviation remain top priorities. Public
spending on health care, primary education and family
planning increased in real terms in 1992. Food
distribution programmes aimed at vulnerable groups and
the poor are being overhauled to reduce costs, increase
efficiency and improve coverage.
Many human development programmes have proved
successful in Bangladesh. For example, family planning
efforts have resulted in a lower population growth rate
which is currently down to 2.1 percent. At the same
time, the country still has a low literacy rate (around 35
percent), a low primary school enrolment rate (72
percent) and a low life expectancy (56 years). Moreover,
half of total mortality is due to child death below the age
of five years, of which more than half is due directly or
indirectly to malnutrition. Household food security is
another persistent problem; half the households in
Bangladesh cannot afford an adequate diet and an
estimated 22 to 30 percent of the population lives in dire
poverty (less than 1 805 kcal per caput per day).

The agricultural sector
The agricultural sector is Bangladesh's largest source of
income, employment, savings and investment.
Agriculture accounts for about 40 percent of GDP and
more than 60 percent of employment. Rice not only
dominates all other agricultural products, it also
dominates all other economic activities. Production,
trade, processing and transportation of rice amount to
more than 25 percent of the country's GDP. Rice
represents 75 percent of the cropped area, 95 percent of
foodgrain production, about 80 percent of caloric intake,
60 percent of protein intake and about 30 percent of
total household expenditures the weight of rice in the
consumer price index (CPI) is about 60 percent. For
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these reasons, policies that affect rice production, trade
and consumption have a profound impact on
Bangladesh's entire population.
Over the past two decades, rice production and
distribution policies have adjusted with changing
economic circumstances and pressures. The growth in
rice production is attributed primarily to policies that
encouraged wider use of new irrigation technology,
HYVs and mineral fertilizers. The introduction of tube
well irrigation, particularly low-cost shallow tube wells,
is the main reason for the rapid expansion of total
irrigated area and the shift away from traditional
irrigation methods.

Rice and foodgrain policies
Rice production. During the 1980s, the area under
shallow tube well irrigation expanded annually by
nearly 30 percent, increasing frorn 227 000 ha in 1 981
to 1.8 million ha in 1991. Today, tube wells account for
55 percent of the 3.3 million ha under irrigation,
compared with 14 percent in 1980. Moreover, tube well
irrigation has encouraged more rice production in the
dry season and less in the early monsoon season. In
1992, irrigated dry season rice accounted for 37 percent
of the record harvest (18.25 million tonnes) compared
with 20 percent in the early 1980s. In contrast, the total
area planted to rice during the early monsoon season
declined from 3.2 million ha in 1982 to 1.9 million ha
in 1992.
Initially, government policies encouraged rice
production through the direct provision of irrigation
equipment. During the 1970s and 1980s, the
Bangladesh Agricultural Development Corporation
(BADC) monopolized imports and domestic distribution
(sales and rentals) of all irrigation equipment. An
increasing number of procedural difficulties, however,
led to a series of policy changes in 1989. These changes
included: restructuring the BADC's tube well sales
practices; allowing the private sector to import and
market tube wells; and eliminating licensing
requirements for shallow tube wells (many restrictions
still apply to deep tube wells).
The resulting increase in access to and availability of
irrigation equipment, combined with lower prices,
contributed to a rapid expansion in tube well irrigation.
Half of the 40 000 units sold in 1989 canne from the

110

ASIA AND THE PACIFIC

private sector. In the three-year period from 1989 to
1991, the irrigated area expanded by almost 700 000 ha,
which is more than the total irrigated area added during
the previous eight years.
Other production policies provided a guaranteed floor
price as well as subsidized inputs, including HYV seeds,
credit, pesticides and fertilizers. In recent years, the
government has removed subsidies on fertilizers and
allowed private sector imports and sales of mineral
fertilizers, even though it remains the sole domestic
producer of most types of fertilizers.

29 IFPRI's series, Food Policy in
Bangladesh, Working Paper Nos

1-6, contains well-documented

analyses of food distribution
issues in Bangladesh.

Rice and foodgrain distribution. To ensure an affordable
food supply for poor consumers, the government
manages a variety of food distribution programmes and
open market sales operations to help stabilize foodgrain
prices. Public food distribution programmes provide
approximately 13 percent of all foodgrains consumed in
the country.
Past policy measures aimed at foodgrain distribution
and prices include: a ban on exports; a monopoly on
imports; restrictions on the movement and storage of
rice; prohibitions against extending bank credit for rice
storage; open market sales of wheat and rice at
predetermined ceilings during times of price peaks; and
public sector procurement at predetermined floor prices
in the postharvest season. The objectives of price
stabilization policies are to protect poor consumers from
sharp price increases, protect poor farmers from a
postharvest price collapse and achieve foodgrain selfsufficiency.
The public food distribution programmes include
disaster and famine relief, seasonal food-for-work
development projects and year-round rationing. Many
food distribution programmes and food policies have
recently been restructured, reformed or eliminated. For
example, in August 1992, the government allowed
private sector imports of foodgrains for the first time.
Private traders responded by importing more than
300 000 tonnes of wheat by the end of the year.
The government also abolished the rural rationing
programme in May 1992 because of the high costs of
maintaining it (an estimated $60 million per year) and
large leakages (between 70 and 100 percent).29 The rural
rationing programme had provided an outlet for half of
all government rice stocks. Its elimination resulted in a
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large buildup of government stocks and prompted
severa' additional reforms in procurement policies. In
November 1992, the government cancelled "rnillgate
contracting" (millgate contracting involves government
contracts with the rice mills to support farm prices),
introduced tendering operations, lowered procurement
prices and raised procurernent grades.
Procurement by tender was substituted for rnillgate
procurement because of the high costs of millgate
contracting, which involved above-market purchase
prices. The higher-quality standards were established to
increase storage life and obtain export-quality rice.
These various policy changes and reforms are under
way for a number of reasons. First, the structure of rice
markets has evolved substantially over the past two
decades. Twenty years ago, farmers marketed only 15
percent of their production; today, they market more
than 50 percent. Second, the proportion of privately held
rice stocks has been increasing over the years, now
accounting for 75 percent of total stocks. Moreover,
the share of privately held stocks located on farms has
increased while the share held by traders and millers
has fallen.
The increasing importance of an irrigated winter rice
crop is an additional factor influencing foodgrain
policies. By decreasing both the frequency and severity
of seasonal price changes, this third annual rice crop
reduces the need for price stabilization measures.
Finally, today's rice markets are much less fragmented
and much more competitive than in the past: more than
20 000 rice mills and 30 000 husking mills now provide
services throughout the country.

Rice policies and agriculture: short-term issues. As rice
production and productivity continue to increase and as
the market structure evolves further, additional policy
adjustments and reforms are likely in the future.
Achieving rice self-sufficiency has already raised a
number of important policy questions. For example, can
Bangladesh compete with its Asian neighbours,
especially Thailand and Viet Nam, in world rice
markets? What kind of trade and exchange rate policy
reforms are necessary to enhance the country's ability to
export rice? What is the role of the private sector
relative to that of the public sector in this new era of rice
self-sufficiency and exports?
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BOX 4

THE FISHERIES SECTOR IN BANGLADESH

Although Bangladesh's fisheries sector is
relatively small (around 3 percent of GDP),
it contributes to the national economy in a
number of significant ways. First, marine
and inland fisheries provide full-time jobs
for some 1.7 million people and part-time
work for more than 11 million. Second, fish
consumption represents 80 percent of
animal protein intake and 7 percent of total
protein supplies. Finally, frozen shrimp and
other fish products are among the country's
fastest growing exports. Exports of frozen
shrimp have increased annually by around
15 percent during the past decade and it
has become the fourth most important
export after ready-made garments, jute
products and leather.
Already significant, the sector's current
contribution to growth, income,
employment and foreign exchange earnings
nevertheless remains below its potential.
Much of Bangladesh is a vast delta dissected
by three major rivers and more than 700
other rivers and streams. The flood plain is
rich in fish (as a source of food) and about
one-third of the country is under water for
six months each year.
These freshwater resources explain why
inland fisheries account for nearly threefourths of the country's total fish
production. Yet, despite its importance, this
resource base is being displaced or
disrupted by flood control, drainage, road
embankments, irrigation systems, pesticides
and fertilizers. Ironically, the same
agricultural policies and projects that
allowed rice farmers to increase their
productivity and helped some landless to
find more work have done so often at the

expense of open access capture fisheries.

Water control projects, intended to create
favourable conditions for rice production,
frequently decrease flood duration and area.
The resulting decline in inland capture is
especially threatening for those
Bangladeshis who depend on this open
access resource as their only source of
animal protein.

Few water-related projects or policies
take the needs of fisheries into account or
include the physical structures needed to
achieve fisheries objectives. These projects
can disrupt fisheries in a number of ways.
Embankments and regulators prevent fish
from successfully carrying out breeding
migrations. Structures to stop bank
overtopping and lateral flooding lead to
sedimentation further downstream,
adversely affecting fish production in river
channels. The large-scale clearing of flood
plain forests to create agricultural land for
rice production is degrading the flood plain
and wetland habitats. Inundation-tolerant
tree species are gradually being reduced, as
are their benefits for fisheries and other
flood plain and wetland activities.
Fisheries are also harmed by pollution
from agricultural activities as well as
industrial effluent and raw sewage which
are frequently discharged into rivers or
enter the aquatic environment during
monsoon flooding. At the same time, some
fishing practices themselves contaminate
water and cause environmental degradation;
for instance, the improper disposal of feed,
faeces or shrimp shells from intensive
aquaculture and the excessive clearing of
mangrove forests.
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Bangladesh is attempting to address many
of these environmental problems by improving public awareness, enforcing pollution regulations, strengthening
environmental impact assessments and
implementing measures to mitigate
environmental damage to fisheries.
These and many other planned
improvements can expand Bangladesh's
opportunities for both domestic and export
production. To meet this potential,

however, more public and private sector
investment is needed in harvesting,
processing, marketing, extension, research,
training and community development. In
addition, the sector requires improved
inputs, technology, credit, public agency
coordination and policy analysis.
While there is much to be done, the
fisheries sector could contribute much more
to the country's social and economic
development.

Source: FAO. 1993. Fishery Sector
Programming Mission to Bangladesh
TSS-1. Rome.
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The heavy concentration on rice production and
distribution over the past 20 years has often been at the
expense of other agricultural products and economic
sectors, both financially and environmentally (see Box 4,
The fisheries sector in Bangladesh). Policy-makers must
now face the challenge of deciding how to reduce rice
and foodgrain subsidies while also maintaining secure
stocks, stable prices and well-targeted relief
programmes.

At the same time, even with the most optimistic
benefits from further liberalization, agriculture is unlikely
to alosorb Bangladesh's rapidly expanding unemployed
population. Faster growth in manufacturing, services and
commerce, which account for some 60 percent of GDP,
is essential to reduce poverty and absorb the one million
new entrants into the labour force each year.
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SRI LANKA
One of Sri Lanka's most striking features is its enduring
commitment to progressive social welfare policies. Even
before independence in 1948, Sri Lanka promoted three
major social policies: a food subsidy, an entirely free
education system and free universal health care. By the
1970s, Sri Lanka liad become a unique example of a
developing country capable of attaining a high level of
social welfare despite a very low average per caput
income. Today, the country ranks high among both
developed and developing countries in terms of a w'de
range of human development indicators. Sri Lanka's
citizens enjoy a long life expectancy, advanced health
standards and one of the highest literacy rates in
the world.
These impressive achievements in social and hurnan
development were not matched, however, by a similar
performance in economic growth. An expanding
population and a persistently sluggish economy kept per
caput incomes low. In addition, the country's inability to
generate budget and trade surpluses limited public and
private savings, resulting in a low rate of investment.
VVhile enlightened social policies were contributing
to human capital development, there was no
corresponding growth in capital formation necessary
to increase productivity and expand the economy.
Over time, high unemployment, high inflation,
balance of payments deficits and economic stagnat on
made it more and more difficult for successive
governments to pay for the country's food, health and
education programmes. In an attempt to compensate for
deteriorating economic conditions, policy-makers
gradually turned the economy inwards, pursuing an
industrialization-led development strategy based on
import-substitution policies. By the mid-1970s, the
government had nationalized the tea estates, established
strict controls on foreign exchange and foreign
investment and placed tight restrictions on both
domestic and international trade.
However, the innport-substitution policies failed to
generate enough growth in income and employment
and, in 1977, a new government introduced
fundamental changes to the country's economic policy.
Sri Lanka essentially reversed its economic development
strategy, shifting from an inward-looking, statecontrolled economy to an export- and market-oriented
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system. Policy-makers eased controls on foreign
exchange transactions and foreign investment; unified
the multiple exchange rate into a single, floating rate;
replaced trade monopolies and quotas with tariffs; and
liberalized producer and consumer prices and interest
rates.

The economy responded impressively to this new
policy environment for nearly a decade. GDP growth,
which averaged less than 3 percent per year between
1970 and 1977, grew to more than 6 percent on average
between 1978 and 1986. This growth was also well
balanced agriculture, industry, services and
international trade all performed well. Nonetheless, the
economy was unable to build on or sustain this
momentum, with the result that slow economic growth,
high unemployment and poor agricultural sector
performance recurred during the late 1980s.
The economy faltered for a number of reasons. First,
the country's ongoing civil conflict, which escalated
after 1983, diverted public resources and discouraged
foreign investment. Second, bad weather, including
periodic droughts, hampered agricultural production and
exports. Third, the stabilization policies, aimed at
containing the fiscal deficit and controlling inflation,
suppressed demand and slowed economic growth.
Finally, because many policy-makers remained focused
on key macroeconomic aggregates, important sectoral
reforms vvere neglected.
Since 1989, the government has focused much more
attention on sectoral reforms. A number of high-level

commissions, comprising public and private sector
representatives, have analysed and recommended policy
actions to address specific economic issues. At present,
reforms are either planned or already under way for
taxation, tariffs, public administration, public sector
enterprises, the banking system, private sector
management of the tea estates and agricultural
diversification. The agricultural sector in particular is
undergoing noteworthy changes.
In the last several years, the economy has grown at a
relatively strong pace. GDP increased by 4.8 percent in
1 991 and 4.6 percent in 1992. The industry and services
sectors were the main sources of this growth. Industrial
output increased by 6.1 percent in 1992, mostly a result
of growth in the manufacturing of textiles and garments
for export. Demand for tourism, trade, transport, banking
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and financial services has stimulated growth in the
services sector, which increased by 6.1 percent in both
1 991 and 1992 and now accounts for half of the
country's GDP.
In contrast to the strong growth in the industry and
services sectors, agricultural growth was completely flat
in 1992, rising by only 0.1 percent. Agricultural
performance continues to be affected by bad weather
and civil unrest. A severe drought in the first half of the
year reduced tea production by approximately 25
percent. Rubber and coconut production were less
affected by the drought and output remained close to the
levels of 1991.
The rice crop was not seriously affected by the
drought, which began in March, because it occurred
towards the end of the harvesting season. In Sri Lanka,
rice is cultivated in two seasons, corresponding to the
two monsoons. The major rice crop is produced during
the northeast monsoon from October to February,
known as the Maha season. The minor crop is produced
during the Yala season the southwest monsoon from
May to September. The drought only slightly delayed the
planting of the 1992 Yala crop.

The agricultural sector
In many areas, Sri Lanka's agricultural economy and
rural life have changed little over the past three decades.
For example, agriculture's contribution to GDP has
remained relatively stable it generated 28 percent of
GDP in 1965 and 25 percent in 1992. Agriculture
continues to be the main source of income and
employment for rural Sri Lankans; today, the sector
employs approximately 50 percent of the workforce
the same proportion as in the late 1960s.
Sri Lanka's economy still relies on four crops tea,
rubber, coconut and rice just as it did 30 years ago.
Tea remains the dominant agricultural export; it
accounted for 67 percent of agricultural exports in the
period 1969-71 and 62 percent in 1989-91. Likewise,
agriculture still consists of two distinct sectors: the estate
sector, which produces the bulk of tea and rubber; and
the small farm sector, vvhich produces rice and most of
the coconuts and spices for export.
In other areas, the agricultural sector has undergone
major structural changes. The 1977 macroeconomic
reforms and subsequent sectoral policy reforms affected
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the sma I farm and estate sec ors in a number of different
ways.

The small farm sector
Sri Lanka's small farm sector produces rice on
approximately 40 percent of the agricultural land, while
growing fruits, legumes, non-traditional export crops and
a few other grains on about 10 percent. Most rice farms
are very small and are becoming increasingly
fragmented. More than 50 percent of today's rice
production comes from parcels of less than 0.5 ha,
compared with about 12 percent in the tnid-1960s.
Crops such as cinnamon, cocoa, coffee, cardamom,
chilies, peppers, cloves and citronella are grown on a
relatively small scale, but are increasingly important and
now account for 4 percent of total exports.
For decades, rice policies have shared the same four
objectives: to ensure national food security; to create
employment; to enhance farm income and social welfare
and to reduce imports. On the other hand, the policy
measures used to meet these objectives have varied
greatly. Before the 1977 reforms, rice production and
distribution were strictly regulated by the government.
The Paddy Marketing Board had sole responsibility for
domestic procurement and the Food Commissioner's
Department controlled distribution at officially fixed
prices. Not only were producer and consumer prices
controlled, rice could not be freely marketed or
transported from one of the island's 25 districts to
another.
The 1977 reforms served to: liberalize agricultural
prices; replace the rice ration with a discriminatory food
stamp programme; transform the guaranteed price
scheme for rice producers into a minimum producer
price scheme to shelter farmers from large seasonal price
fluctuations; and allow private traders to operate
throughout the country. The improved markets and
increased real producer prices had an impressive impac
on rice production, which grew at a rate of well over 10
percent per year between 1977 and 1980.
From 1978 to 1986, rice output rose from 1.7 million
to 2.7 million tonnes and yields from 2 500 to 3 500 kg
per hectare. This was an important accomplishment for
Sri Lanka's economy because the country imported from
40 to 50 percent of its total rice consumption during the
1960s and most of the 1970s. From 1970 to 1977, the

119

ASIA AND THE PACIFIC

country's rice imports averaged 400 000 tonnes per
year, then fell to 150 000 tonnes between 1978 and
1985. By the mid-1980s, the country had attained 90
percent self-sufficiency in rice.
Rice producers responded to the 1977 policy changes
by expanding area and increasing yields; about one-third
of the increased production is attributed to expanded
area and the remaining two-thirds to yield improvements. Successes in rice research and extension, HYV
seeds, improved irrigation facilities and better
management practices have all contributed to higher
yields. Today, more than 80 percent of the rice area is
rigated and most farmers use HYV seeds and fertilizers.
In contrast to the rapid output increase of the early
1980s, production slowed and became highly variable
towards the end of the decade. The highest level
of paddy production was achieved in 1985 with
2.7 million tonnes while yields peaked in the mid-1980s
at 3 500 kg per hectare. By 1989, output had declined to
a low of 2.1 million tonnes, as civil conflict and adverse
weather conditions led to a reduction in cultivated area.
In recent years, reduced fertilizer use has also affected
yields. Fertilizer subsidies were removed in 1990,
doubling prices paid by farmers and causing fertilizer
use to drop by approxiniately 20 percent.
Present small farm sector policies provide incentives
for crops with high export potential. Numerous
regulatory systems, such as quarantine procedures on
imported seed rnaterials, are being re-examined,
streamlined, simplified or eliminated. The agrarian
regulations that have restricted certain lands to the
cultivation of paddy have been relaxed and wider crop
choices permitted. The public sector has divested itself
of several commercial enterprises in the agricultural
sector and reduced its level of intervention.

The estate sect°
The estate sector has also undergone significant
structural changes over the past tvvo decades. For
instance, tea no longer accounts for 80 percent of total
exports as it did in the early 1970s. Textiles have
overtaken tea as the island's principal export,
accounting for some 40 percent of total export earnings.
The primary export crops (tea, rubber and coconut) have
dropped to below 30 percent of total export earnings.
Two decades of import-substitution policies indicated
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a relatively strong bias against agriculture, especially
export-oriented agriculture. During this time, the
government increased tax rates on export crops,
controlled producer prices, managed input and product
distribution and nationalized the estates.
The 1977 reforms attempted to encourage traditional
exports by reducing export taxes on tea, rubber and
coconuts. Tax rates declined from 40 to 50 percent in
1977 to 10 to 20 percent by 1987. Nonetheless, the tree
crop sector did not benefit as much from the reforms as
did the small farm sector. The highest average levels of
output in tree crop production today are still below the
maximum average levels of the 1950s and 1960s. In
1990 and 1991, tea production improved only
marginally on the highest output level since the mid1960s. There has been a substantial and continuing
decline in rubber production, with 1990 output 40
percent below the level of the 1960s and 20 percent of
the 1984 level.
Despite these declines in production, the estate sector
remains important to Sri Lanka's economy in terms of
income, employment, land use and exports especially
processed export products of tea, rubber and coconut.
Today, about 20 percent of the rural population is
employed in the estate sector where permanent crops
occupy about half the agricultural land (40 percent of
the area is in tea and rubber and 10 percent is in other
perennial crops).
A persistent problem for tea and rubber producers has
been declining international prices, which discourage
replanting and, in turn, lead to falling productivity and a
lower economic capacity to adjust to international price
cycles. In coconut production, the absentee ownership
structure of mediunn-sized and large estates has limited
replanting and intercropping.
Until 1992, two state corporations owned and
operated the tea estates, which occupied more than
200 000 ha and employed 425 000 workers. But the
declining yields, large state subsidies and lagging
investment in replanting and maintenance forced the
government to begin the privatization-of-management
programme. In January 1992, 449 state-owned estates
were regrouped into 22 independent regional
enterprises, each comprising between 15 and 25 estates.
The government then put out to tender and selected 22
private sector companies to manage these estates on a
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profit-sharing basis. Approximately 95 000 ha of tea,
59 000 ha of rubber and 11 000 ha of coconut are now
under this private management contract arrangement.
The privatization of plantation management,
combined with substantial investment in rehabilitating
estates and new planting in recent years, should improve
short-term agricultural prospects. Agricultural output is
projected to grow by about 3 percent in 1993 and 1994.
Nonetheless, Sri Lanka's relatively slow transformation
to a more industrialized economy is placing enormous
pressure on its agricultural sector and, especially, on its
natural resources.
The agricultural sector has a limited capacity to
absorb labour and all of the good agricultural land has
already been developed. In the long term, Sri Lankan
policy-makers face the daunting task of expanding the
industrial base and diversifying both export products and
markets. Without access to more jobs in agro-industrial
and agro-processing enterprises, Sri Lanka's rural
population may be forced on to economically marginal
and environmentally fragile lands.

LATIN AMERICA AND THE CARIBBEAN
REGIONAL OVERVIEW
Overall economic activity in the Latin America and
Caribbean region rose by an estimated 2.3 percent in
1992, down from 3.1 percent in the previous year. The
slow-down in growth mainly reflected the depressed
economic situation in Brazil, where GDP declined by
1.5 percent in an economic environment dominated by
hyperinflation and pronounced fiscal and external
accoLmt imbalances. Excluding Brazil, the regional GDP
growth in 1992 was 4.3 percent (5 percent in 1991), still
a robust performance in the context of earlier trends and
especially in vievv of the depressed state of the OECD
economies. Several countries consolidated the
stabilization process and some appeared to have entered
a long-awaited recovery phase. Stabilization efforts in
some cases achieved spectacular reductions in inflation
rates: from 1 400 percent in 1 991 to 20 percent in 1992
in Nicaragua; and from 173 to 23 percent in Argentina.
In the external sector, an outstanding feature was the
reversal in the trade balance, which turned negative
in 1992 for the first time since the outbreak of the debt
crisis in the early 1980s. Indeed, imports rose to

$132 billion (19 percent higher than in 1991) while
exports reached $126.1 billion (only 4 percent higher
than in 1991). Although the negative trade balance to a
large extent reflected the huge trade deficit of Mexico,
other countries such as Argentina, Bolivia, Paraguay and
a number of Central American countries also recorded
significant trade deficits. While much of the increase
in imports was in consumption goods a typical
phenomenon in the early phases of economic opening
capital goods imports appear to have also expanded
significantly in recent years. The negative net trade
balance contributed to a widening in the current
account deficit, which represented nearly 19 percent of
the region's exports of goods and services compared
with about 11 percent in 1991.
A parallel and related process was a sharp increase in
capital inflows which more than covered the increase in
the current account deficit, allowing an expansion in
reserve holdings. This reflected to a large extent the
climate of renewed confidence in the region's economic
outlook.
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However welcome, the large and sudden increase in
capital inflows also introduced a number of new issues.
The extent to which they are really contributing to
capital formation, rather than being speculative, is a
debated question. Furthermore, as in the case of Mexico
and several other countries, large capital inflows are
associated with a complex set of problems. First, they
have contributed to an overvaluation of currencies,
running counter to one of the key objectives of current
development strategies, i.e. export expansion. Also,
capital inflows have introduced risks of inflation and
greater stringency in monetary policies. Higher interest
rates are in turn dampening growth prospects and
accentuating the public debt burden beyond vvhat would
be expected from the size of fiscal imbalances. Finally,
capital inflows have created greater interdependence
with international capital rnarkets and increased
vulnerability to changes in external macroeconomic
conditions.
Foremost among those problems in the short term is
probably currency overvaluation. Indeed, a major
challenge for countries that have so far made significant
progress in stabilization will be to overcome the
exchange rate dilemma in a way that does not lead to
renewed instability and inflation. The other major,
longer-term challenge remains that of extending the
benefits of stabilization and adjustment to the widest
possible segments of population, particularly the
poorest.

The agricultural sector

3° n 1992 price declines for the

main export products of the
region were: banana, -10.1
percent; cocoa, -7 percent;
coffee, -25 percent; beef meat,

-8.8 percent; maize, -3.2 percent; soybean, -0.4 percent; and

cotton, -15.8 percent.

As is by now a well-known characteristic of the region,
agricultural performances have been largely determined
by factors exogenous to the sector, i.e. domestic
macroeconomic policies and international market
conditions, with the specific sectoral policy playing a
relatively subordinate role. Currency overvaluation has
been a major influence behind the weakness of the
agricultural export sector. To this must be added the
dramatic fall of commodity prices, affecting several of
the main export products of the region.3° Contrasting
these generally depressing influences in the external
sector, agriculture benefited from the overall favourable
turn of events in the domestic economic situation, to the
extent that domestic demand and investment in the
sector were stimulated.
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Overall, the year 1992 witnessed a relatively
lacklustre growth in agricultural value added, estimated
to be less than 2 percent. However, there were wide
variations among countries. A combination of favourable climatic, price and credit conditions resulted in
increases in agricultural value added exceeding
6 percent in Brazil, Ecuador, El Salvador and Uruguay.
Chile, Costa Rica, Guatemala and Honduras achieved
increases of around 3 percent while Bolivia, Colombia,
Mexico, Paraguay and Peru experienced stagnating or
falling agricultural output. In some cases, such as that of
Paraguay, the most impoi-tant single factor behind poor
agricultural performances was the fall in prices of export
commodities (soybean and cotton). In Brazil, the strong
increase in agricultural output was mainly associated
with agricultural support policies, while Uruguay
benefited from improved terms of trade and better
trading opportunities within the framework of the
Southern Common Market (MERCOSUR) agreement.
In the external sector, several countries succeeded in
expanding agricultural export earnings despite the
collapse in the prices of some of their main export
products. This was the case in Brazil, Chile, Guatemala,
Honduras and Uruguay. Other countries experienced
declining export earnings from agriculture despite
varying degrees of success in expanding their volume
of exports. These included the Dominican Republic,
Nicaragua and Paraguay. Still others, for example
Bolivia, experienced both volume and price declines.

Agricultural policies
The general nnarket-oriented policies now followed
throughout the region ernphasize a more neutral role of
the state as an economic agent. Nevertheless, general
tendencies in recent years have been for a broader and
more active government involvement in sectoral
policies. There are major differences between the
current schools of thought and those that determined
previous policies, however. The state has abandoned its
pervasive presence in agriculture and its top-down
approach in transferring subsidized resources. Rather,
current policies increasingly emphasize the objectives of
helping farmers to help themselves and promoting the
agrarian and institutional reforms required for this
purpose. Another leitmotif of recent policy statements is
integration at two general levels: i) within agriculture, in
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the context of maximizing interregional and intercrop
complementarity while reducing gaps between modern
and traditional agriculture; and ii) between agriculture
and upstream and downstream activities. These are not
new ideas but, in many instances, they have recently
been translated into more decisive action than in the
past.

31The Convertibility Law estab-

lished free convertibility of the
national currency at a fixed exchange rate.

Within this general framework, specific country
examples include Mexico's deep process of reform
involving a revision of its agrarian law, supportive and
compensatory measures to facilitate the transition to a
fully liberal market regime and commitment to NAFTA.
This remarkable experience is reviewed in more detail in
the section on Mexico.
In Argentina the implementation of the Convertibility
Law,31 introduced in March 1991, helped deepen the
process of adjustment and economic opening but also
introduced a dollar-peso parity regime that resulted in a
strong overvaluation of the peso. In order to compensate
the tradables sector for the losses involved, the
government introduced a number of measures in late
1992. These included reduced taxes on agricultural
exports; a softening of agricultural credit conditions; the
application of a 10 percent "statistical" tax (previously 3
percent) on imports; and an increase in import duties of
up to 20 percent for some products. Furthermore, an
important package of farm support measures was
introduced in May 1993, particularly directed at nonpampean producers. This included financial support to
cooperatives; preferential interest rates for producers
facing emergency situations or working in disaster-prone
areas; financing facilities for small producers; regional
development support; and early payment of the value of
shipments to agricultural exporters on the principle of
"credit on trust".
The case of Brazil is illustrative of a more active
recourse to the traditional instruments of support while
maintaining a commitment to the basic principles of
market liberalization. In the context of major
macroeconomic instability, which rendered producers'
decisions particularly difficult, the government
announced guarantee prices for the main food products
in 1991-92 as well as special rural credit facilities.
The measures enacted contributed to a significant
recovery of the sector, whose performance rose by 5
percent in 1992. Such a positive performance of
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agriculture helped, once again, to offset the negative
impact of the industrial recession following the failure of
the Collor Plan.
Several countries introduced or strengthened measu res
to reform agricultural institutions with the general
objectives of redefining the state's role in agro-economic
activities and promoting decentralization. This was
done, for instance, in Peru through a new organic law of
the Ministry of Agriculture and Food; in Jamaica through
the reorganization of the Rural Agricultural
Developrnent Authority; and in Bolivia, where the
Ministry of Peasant Affairs initiated an important process
of institutional decentralization.
A number of countries in Central America also
initiated important measures of institutional and legal
reform affecting agrarian structures. In Honduras, the
Congress approved in March 1992 the Law for
Modernization and Development of the Agricultural
Sector. This law forms the normative framework for
institutional reorganization and creates a Council of
Agricultural Development, a Direction of Agricultural
Science and Technology and a Land Bank. The new law
also introduces major changes to the previous Agrarian
Reforrn Law of 1975.
and allocated to farmers became their full property,
enabling the renting of such land for productive
purposes or its use as collateral for credit. Also, the
occupation period required before granting full
ownership rights was reduced to three years; and
women were recognized as beneficiaries of land
allocation under agrarian reforrn. These measures are
generally aimed at achieving greater stability in agrarian
structures so as to promote investment and capital
formation in the sector.
In El Salvador, the peace agreements concluded in
1992 created a favourable environment for strengthening
sectoral policy formulation and implementation. Actions
included reform of the public sector institutions and the
introduction of a new agrarian code.
In both Honduras and El Salvador, new institutional
framevvorks seek to develop markets and improve
efficiency in the existing market channels from the
farmgate to industrial processing and external trade. To
this end, parastatals have been privatized, basic
foodstuff marketing boards abolished and external trade
deregulated. At the same time, the state is promoting
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producer organizations, credit through private and
cooperative banks and basic extension services.
Subregional integration schemes have gained further
momentum and depth, aiming not only at strengthening
commercial complementarity but also at productive or
financial integration. NAFTA, the first such scheme
involving developed and developing countries, is
discussed in Box 6 in the context of its likely impact for
Mexico. Preliminary discussions are under way for the
purpose of building on NAFTA and achieving a
hemisphere-wide free trade area. The MERCOSUR
members (Argentina, Brazil, Paraguay and Uruguay)
agreed to establish a common external tariff of 20
percent for most products as of June 1993. The Central
American Integration System (SICA) entered into
function in February 1993, replacing the former
Organization of Central American States. The Panama
Agricultural Agreement, signed within the SICA
framework, aims at eliminating the existing systems of
permits, licences and quotas affecting agricultural trade
within the subregion. At the same time, it was agreed to
harmonize tariffs on maize and sorghum applied within
the systern of common price bands for imports in El
Salvador, Guatemala, Honduras and Nicaragua.
Despite the continuing emphasis on regional
integration, there is a wide awareness of the importance
of improving trade relationships with countries outside
the region. It is felt that, while the existing regional free
trade schemes are compatible with GATT principles to
the extent that they lower trade barriers and work
towards reducing trade diversion trade policies should
ultimately aim at global integration. Countries in the
region have strongly pressed for a successful conclusion
to the Uruguay Round of GATT negotiations.
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BOX 5

DEBT AND EXTERNAL FINANCING IN LATIN AMERICA
AND THE CARIBBEAN

In 1992 the region's stock of external debt
amounted to $447 billion, about 2 percent
above the previous year's level. Only four
countries, Argentina, the Dominican
Republic, Honduras and Paraguay,
experienced a decline in their debt stock.
The total debt service-to-exports ratio
was estimated to be 30.5 percent in 1992,
a slight increase over the previous year.
Total debt service on all debt paid by the
region was $54.5 billion in 1992 against
$50.2 billion in 1991.
Recent institutional developments
affecting debt include the Paris Club
agreement to restructure Argentina's and
Brazil's debt for a consolidated $13 billion.
This agreement provides for a graduated
amortization schedule for restructuring
debt so as to reduce the need for further
rescheduling. The Paris Club also agreed to
consolidate the debts of the Dominican
Republic and Ecuador under the Houston
terms.
Commercial bank debt and debt-service
reduction under the Brady Plan continued.
In December 1992, Argentina signed an
important agreement which should reduce
the country's $23 billion commercial debt
and $9 billion of interest arrears by an
equivalent of $11 billion, i.e. more than
one-third of its public debt. Another
important agreement, concluded by Brazil,
involves $44 billion of eligible bank debt
and provides for a parallel agreement to
convert 1991 and 1992 interest arrears
into bonds.
A development of major significance for
the region was the strong increase of net

capital inflows, primarily from private
sources, which reflected the generally
improved economic outlook, interest rate
differentials and the catalytic effects of
commercial debt-reduction agreements for
many countries of the region. Private
portfolio flows reached $15.3 billion in
1992, four times the level of 1990. Net
foreign direct investment amounted to
$13.8 billion, the major recipients being
Mexico ($6.2 billion), Argentina
($2.5 billion) and Brazil ($2 billion).
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MEXICO
Overview
The Mexican experience is an important reference in the
recent history of development. It was the Mexican
moratorium in 1982 that marked the beginning of the
debt crisis of the 1980s. Ten years later, Mexico was
again attracting worldwide interest, this time as a casestudy of bold market-oriented reform and remarkable
initial stabilization achievements. It still has a long way
to go to full recovery and many uncertainties cloud the
mid- and long-term horizon. Nevertheless, the economic
improvements achieved over the past three to four years
augur well for a consolidation of the stabilization
process. The recent decision by the world's major
industrial countries to allovv Mexico to join the OECD
is a manifestation of international confidence in the
country's prospects.32
At the basis of the recent improvements was a
package of policy measures, initiated in the late 1980s,
which introduced pervasive and, indeed, revolutionary
change. These measures included: a reduction of the
public sector's size and a redefinition of its economic

role; fiscal reform, involving tight discipline in public
expenditure; a shift towards free trade principles,
including unilateral trade liberalization and commitment
to NAFTA.
Agricultural liberalization, possibly the most radical

32The June 1993 OECD Ministe-

rial Council requested that the

dialogue with Dynamic NonMember Economies be deepened

and that consideration be given

to an extension of membership

to include Argentina, Brazil,
Chile and Mexico. Mexico has

long been involved in OECD
activities and the terms of condi-

tions for its early membership
are now under examination.
33 The "ejido" is a form of rural
communal association which

gained importance after the
agrarian reform of 191 7 but has

pre-Columbian roots.

and far-reaching element of the reform package,
included the reduction of subsidies on agricultural
product and factor prices; privatization of support
services; reform of the juridical status of the "ejidos"; 33
and exposure to external competition.
Agricultural performance is expected to improve as a
result of the experience, since the opportunities and risks
associated with market liberalization should enhance its
competitive efficiency. However, as in any revolution,
there will be winners and losers. The more competitive
sectors, particularly those producing fruit and
vegetables, will benefit from enhanced market
opportunities, provided competitiveness is not
dampened by currency overvaluation. On the other
hand, the full enforcement of trade liberalization
measures and the country's likely adherence to NAFTA
vvill entail major risks for peasant and medium-sized
farmers who are responsible for the bulk of staple food
production. Exposure to external competition
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combined with reduced access to subsidized inputs, will
force many in the sector to undergo a difficult process of
adjustment.
The government is making a major effort to meet the
challenges of transition by offering rural support and
social vvelfare schemes as well as financial and
agricultural development services.
Economic setting
The major policy reforms carried out since the late
1980s must be considered in the light of the critical
economic situation preceding their introduction. After
the crisis of 1982-83, when economic activity fell by a
cumulative 5 percent, a therapy of orthodox stabilization
measures permitted a period of mild recovery. However,
this improvement came to an abrupt halt in the mid1980s when a period of new shocks began: a disastrous
earthquake in late 1985 (vvith damages estimated to be 2
percent of GDP) and a collapse in oil prices caused the
GDP to fall by 4 percent in 1986. With growth
remaining weal< the following year, the economic and
financial situation sharply deteriorated.
By 1987 the fiscal deficit had increased to an
equivalent of 13 percent of GDP, inflation liad soared to
132 percent and debt-service obligations vvere absorbing
36 percent of total export earnings. Altogether, the
period 1983-1988 saw virtually no growth; during that
period public consumption rose by 1.6 percent annually,
private consumption stagnated and public investment
fell by an annual average of more than 11 percent.
Exports did expand faster than imports, thereby allowing
a trade surplus which rose as a share of GDP from 4.7
percent in 1982 to 8.7 percent in 1988; however, since
much of the surplus was absorbed by debt servicing,
current accounts failed to improve commensurately
indeed, the balance fell into the red for several years in
the 1980s and has worsened dramatically recently.

The new policy framevvork and economic performance
Confronted with such a difficult situation, the new
administration that tool< office in late 1988 initiated a
bold programme of stabilization and structural reform.
The new strategy introduced orthodox fiscal, monetary
and exchange measures; unorthodox wage and income
measures, combining fiscal restraint and price and wage
control; and structural reform through privatization,

132

LATIN AMERICA
AND THE CARIBBEAN

deregulation, a redefinition of the state's role and
liberalization of the investment regime. The external
sector was also extensively liberalized, accelerating the
process that had been under way since the mid-1980s.34
Maximum import duty rates were reduced from 45
percent to 20 percent, their weighted average falling to
about 11 percent, while the volume of imports subject to
import licensing was reduced to less than 4 percent of
the total. Thus, from being heavily restrictive in the early
1980s, Mexico's trade regime became one of the most
open in the world. Furthermore, the government actively
engaged in NAFTA negotiations which, if ratified, will
further enhance liberalization and regional integration
(see Box 6).

34 A significant step in this pro-

cess was Mexico's entry into
GATT in 1986.

The normative framework for the new set of economic
measures was the National Development Plan 1 9891994, which aimed at a GDP growth rate of 6 percent
by the end of the period and inflation rates similar to
those of Mexico's main trading partners. As an
instrument to check inflation, the Pact for Economic
Stabilization and Growth (PECE), a government
agreement with the business and labour sectors, was
introduced in December 1988 and has been periodically
renewed since then. The PECE provided for the
adjustment of minimum wages as well as public sector
prices and tariffs and for a preannounced depreciation
rate of the Mexican peso against the US dollar.
The stabilization/reform package can be credited with
several remarkable achievements so far. Economic
growth during the first part of the plan period (19891991) exceeded the 2.9 to 3.5 target, although it fell to
an estimated 2.7 percent in 1992. The inflation rate fell
to an estimated 12 percent in 1992 and may fall further
in 1993. From a staggering 13 percent of GDP in 1987,
the public sector deficit turned into a surplus equivalent
to 1 percent of GDP in 1992.
These achievements were largely due to the
stabilization and reform measures introduced by the
government, but other factors also played a positive role.
In particular, debt-relief operations under the Brady Plan
and IMF-World Bank resource transfers helped alleviate
financial constraints. Financial inflows were also
attracted by interest rate differentials, the regaining of
investors' confidence particularly as a result of bank
and parastatal privatization and hopeful expectations
regarding NAFTA.
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One area where Mexico did not succeed, however,
was in reducing the current account deficit which
reached about $20 billion, or more than 6 percent of
GDP, in 1992. The difficulty of checking import demand
and inflationary concerns prompted a tightening of
monetary policies, which had an inhibiting effect on
economic growth. Indeed, it now appears unlikely that
the 5.3 to 6 percent annual growth rate set for 1 9921994 will be rnet. Moreover, the steady overvaluation
of the peso has helped to accentuate the trade deficit,
affecting in particular the agricultural sector which
has already been penalized by the removal of most
subsidies.

The economic role of agriculture
Agriculture has played an uneven and declining role in
Mexico's economy. While the sector contributes 7
percent of GDP, the rural population still accounts for
27.5 percent of the total population while agriculture's
economically active population (EAP) represents about
23 percent of the total EAP. Agricultural performances
have shown a gradual deterioration since the mid-1960s,
except for temporary upsurges (e.g. fronn the late 1970s
to the early 1980s, when a self-sufficiency drive under
the Mexican Food Systern [SAM] helped boost maize
production). Overall, agricultural production rose by
about 4 percent annually during the 1970s, allowing
moderate gains in per caput food production, but by
only 2.3 percent annually during the "lost development
decade" of the 1980s when per caput food production
stagnated altogether. During the latter period, only the
most export-oriented crops maintained a strong
expansion, helped in particular by the currency
devaluation a process that has reversed in recent years.
The 1990s have so far seen a continuation of lacklustre
performances. After having shown virtually no growth
in 1991, agricultural output expanded only moderately
in 1992.
The poor performances of the food sector caused
growing food import requirements and a marked
deterioration in the agricultural trade balance. From
being a net earner of foreign exchange until 1987,
agriculture has emerged as a major deficit sector: the
agricultural export/import ratio has moved from an
average of 130 during the 1970s to barely more than
60 in recent years, while agricultural imports currently
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BOX 6

NORTH AMERICAN FREE TRADE AGREEMENT

In June 1990 the Presidents of Mexico and
the United States announced their decision
to start negotiations for a free trade
agreement between the two countries. Soon

afterwards, Canada expressed its wish to
join the negotiations, which took place from
May 1991 to August 1992.
At the outset, an agreement text was
issued for an expanded NAFTA, and this was
signed by the presidents of the three
countries on December 17, 1992. The text
was then submitted for parliamentary
approval by the three countries. Should
it be ratified the main question mark
being the decision of the United States
Congress NAFTA would enter into force
on 1 January 1994.
The expanded NAFTA agreement contains
separate bilateral undertakings between
Mexico and its United States and Canadian
trading partners. It also incorporates the
Canada-United States Free Trade
Agreement, leaving intact those rules on

agricultural tariff and non-tariff barriers and
transitional safeguards that went into effect
in 1989. Certain trilateral provisions deal
with domestic support and export subsidies.
Mexico and the United States agreed to

negotiate "side agreements" dealing with
environmental and labour issues in an
attempt to allay concerns of the incoming
United States Administration and
congressional critics.
Under the agreement, both countries
would convert all their agricultural nontariff barriers either to tariff-rate quotas
(TRQs) or to ordinary tariffs. During a tenor 15-year transition period, depending on
the commodity, no tariff would be charged
for commodities within the TRQs. The
longer transition periods apply to certain
highly sensitive products, such as maize and
dry beans for Mexico and orange juice and
sugar for the United States. Duties imposed
on commodities exceeding the TRQs
initially set to replace the protection
provided by the former non-tariff barriers
would decline progressively to zero by the
end of the transition period. Existing tariffs
on a broad range of agricultural products
would be eliminated immediately. Among
the United States' major agricultural
exports which include feedgrains, oilseeds,
meat and dairy products grains and
oilseeds were expected to benefit most. For
Mexico, whose leading exports to the

135

United States are tropical products,
horticultural exports such as fruit and
vegetables would probably be the most
favoured.
The agreement also contains special
import safeguards for specified products
whose trigger levels would be increased
progressively over the first ten years of the
agreement. The NAFTA countries made only

a very general commitment to move
towards less trade-distorting domestic
agricultural policies, with new policies
expected to be in compliance with GATT
obligations. As a general principle, the use
of agricultural export subsidies within the
NAFTA area was considered inappropriate,
except as a means to counter subsidized
exports from non-NAFTA countries.
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absorb about 17 percent of the country's total export
earnings.

What determined the long-ternn stagnation of
agriculture? Multiple natural, infrastructural, political,
socio-economic and market factors played a role not
covered in this review. One influence of major
importance, given the large segments of agricultural
population involved, was the low productivity of the
large smallholder sector, which was marginalized to a
large extent from state support as well as access to
markets, credit and public services. Associated factors
were the rigidities of the ejido legal framework and
distortive state interventions. The removal of these
constraints is at the core of the current agricultural
reform strategy.

Agricultural reform
While the new policy orientation is having a profound
impact on all economic sectors, agriculture will be one
of the most affected. The liberalization of agricultural
markets has meant breaking with deep structural
rigidities and legislative norms dating fron-ithe early
decades of the century.
The broad orientations of the new policies were
defined in the National Programme for Rural
Modernization 1990-1994, issued in 1990. The
programme's general principles are that commercial
agriculture (smallholder) must assert itself as the sector
showing the most dynamic growth, while the "social"
sector (ejidos and farm communities) must modernize
through cooperative arrangements allowing economies
of scale, a redefinition of the state role in productive and
marketing activities and association contracts with
commercial agriculture and agro-industry.
The most far-reaching area of policy reform was in
land tenure legislation. The importance of changes in
this area must be appraised in a historical context.
Under the previous agrarian regime, regulated by Article
27 of the Mexican Constitution of 1917, the government
vvas expected to provide land to any group of citizens
requesting it. The objectives were to reduce the gross
inequities that characterized landownership at the time
and to alleviate rural poverty. Those granted land
entitlements entered the ejido system, whose
rnembership expanded to include a large majority of
Mexico's rural population. By 1988, the "social" sector
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(made up of ejidos and communities) was estimated to
include about 28 000 units comprising more than three
million ejidatario (ejido member) and comunero
(community member) heads of household. The sector
accounted for 70 percent of the total number of farmers.
About 15 million people (19 percent of the country's
population) depended totally or partially on production
and employment generated by the social sector.
Designed mainly as a political instrument to meet
popular demands rather than to create economically
viable productive units, the ejido systems became rigid
and inefficient. The progressive decline in land area
available for redistribution led to the extreme
fragmentation of land, with 61 percent of ejido land
units falling to an average size of less than 4 ha.
Furthermore, under the former provisions of Article 27,
ejido land could not be sold, rented or used as collateral
for loans.35 This hampered farm investment as well as
modernization of the sector and ultimately defeated the
ejido's poverty-reduction objective (according to the
Economic Commission for Latin America and the
Caribbean [ECLAC], 24 percent of Mexico's rural
population lives in extreme poverty, compared with 8
percent of the urban population). Ejidos were also subject to distortive and cumbersome state intervention and
tutelage mechanisms which regulated the economic life
of the ejido while also exerting political control over it.
These problems prompted a radical reform of the ejido
regime. The new agrarian law, which entered into force
in February 1992, modified Article 27 in the following
main areas:
Ejido members possessing proper land titles may,

35 Despite being forbidden by
law, the sale and renting of land

was a widespread underground
practice. For instance, 25 to 30

percent of all productive land
was estimated to be rented prior
to the amendments to Article 27.

with the approval of 75 percent of the ejido
assembly, gain full rights for selling, renting or
otherwise disposing of their land. Communal ejido
land, usually forest and pasture land, may not be
sold or used as collateral, however.
Inheritance and succession rights need no longer
benefit the family of ejido members on a priority
basis. In other words, ejido landowners may freely
choose their successors, which is a break with the
previous family-based concept of rural society.
Ejido land can be sold or leased to private
enterprises or corporate entities which may exploit
the land directly. Nevertheless, the size of the
holding controlled by such enterprises may not
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exceed 25 times the size of a smallholding ("small"
meaning up to 100 ha of irrigated land or its
equivalent in a non--irrigated area). Ejido holders of
special shares (type T) are given preferential rights
to recover the land should the enterprise close
clown. The objective of this regulation is to
encourage farmers' association with agricultural
entrepreneurs and foster technological and
production modernization.
,In line with the general principle of granting the
sector autonorny, the legal foundation for
government involvement in ejidos was dismantled,
thus bringing an end to the much criticized
bureaucratic paternalism of the state.
Fhe other major area of agricultural policy reform was
the liberalization of agricultural markets. The following
measures were introduced in this field:
o Trade liberalization, including a reduction in the
proportion of agricultural imports subject to import
licensing from 57 percent in 1988 to 35 percent in
1991. Products still subject to licensing include
maize, beans and wheat. At the same time, average
mport tariffs for agricultural products fell to a mere
4 percent in 1991.
o Price liberalization, particularly the elimination of
price guarantees for all basic foodstuffs excluding
maize and beans (about $1.3 billion were earmarked
for supporting maize and bean prices in 1993).
NAFTA envisages the gradual elimination of price
support for maize and beans within a 15-year
transition period. For other cereals and soybeans,
government procurement at guaranteed prices was
replaced by "agreement prices" whereby private
dealers must purchase the whole crop at an agreed
price before imports are allowed. For animal
products, consumer prices and marketing margins
continue to be fixed, with beef and pork prices
generally below, and those of poultry above,
international market prices.
o The reduction or elimination of input subsidies.
Agricultural input subsidies, which accounted for
more than one-third of the value of agricultural
production in the early 1980s, represented only
17 percent of production value in 1989. One
consequence was the alignment of fertilizer prices
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with international market levels. Subsidies on water
and electricity supply were also greatly reduced
while the parastatal that sold concentrated animal
feed was privatized. Imports of agricultural inputs
and machinery were liberalized, which partially
offset the effects of higher input prices and
production costs. Credit subsidies were also reduced
and interest rate controls eliminated, the result being
a sharp increase in real interest rates from -37
percent in 1987 to 19 percent in 1989.
e The reduction of state intervention with the
elimination or drastic downscaling of parastatal
market control on sugar, cocoa, maize, tobacco,
henequen and cocoa. Specialized institutions
previously in charge of credit, insurance, technical
assistance and marketing were privatized or
foreclosed or had their functions redefined. The
number of parastatals depending on the Secretariat
of State for Agriculture and Water Resources (SAHR)
were reduced from 94 in 1982 to only 20 in 1992,
and another 11 vvere to be eliminated in 1993.
State support to agricuiture. In order to compensate
farmers for the double blow dealt by agricultural reform
and the opening of borders, important agricultural and
rural support programmes of both a welfare and
developmental nature were introduced or
strengthened. The basic criteria for providing support
were defined as follovvs: support should i) benefit all
[Producers regardless of their size and geographical
location., ii) provide compensatory assistance against the
effects of subsidized agriculture in other countries;
iii) prornote associations among producers as well as
between farmers and entrepreneurs, so as to achieve

competitive efficiency.
An important new instrument for rural welfare and
modernization is the National Solidarity Programme
(PRONASOL). Introduced in December 1988, this
programme devotes about 60 percent of its budget to
social welfare activities and the rest to regional
development and financing of production projects. Its
main feature is the high degree of decentralization and
grassroots participation in its project and activity
formulation and implementation. Through its regional
branches, and interacting with indigenous coordinating
centres, PRONASOL supports programmes originated by
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the local communities themselves. Represented at the
programme's consultative council, the main peasant
communities participate at the highest managerial and
executive levels.
Since its creation, PRONASOL has expanded and
diversified its activities considerably. From an initial
$621 million in 1989, federal allocations for the
programme increased in real terms by 54 percent in
1990, 36 percent in 1991 and 19 percent in 1992.
PRONASOL currently supports more than 150 000
activities and projects, implemented by 82 000 solidarity
committees. About one million peasants, working on
3 million ha, are benefiting from PRONASOL funds,
while more than 1 100 peasant organizations are
supported by regional funds for the development of
indigenous populations. A large number of farmers also
rely on PRONASOL for loans under the crédito a la
palabra (credit on trust) scheme. In 1992, 2.5 million ha
of maize were financed under this scheme, i.e. about
500 000 more than in the previous year Solidarity
Enterprises, a body forrned more recently under the
programme, also provides credit and risk capital for
enterprises managed by producers' organizations.
The main sources of agricultural financing, however,
remain development and commercial banks. Official
credit is provided through three main channels:
Fideicomiso Instituido en Relación con la Agricultura
(FIRA), Banco Nacional de Crédito Rural (BANRURAL)
and Nacional Financiera (NAFINSA). FIRA, now the
most important of the three, combines loan operations
with programmes of technical assistance, research and
technological development. It currently benefits about
50 000 farm units, primarily medium-sized and large
farms but also ejido and community farms.
Oriented more specifically towards rural development,
BANRURAL was the rnajor source of agricultural and
rural financing until the late 1980s. However, large-scale
defaulting led to a drastic reduction of its credit
disbursements, the transfer to PRONASOL of bad
outstanding loans and a revision of lending and
management policies. An effort is being made at present
to replenish BANRURAL's lending resources (planned to
increase by 15 percent in 1993 over the previous year)
and to restore viability to rural support operations. The
other main source of official credit, NAFINSA, works
primarily with agroprocessing and marketing enterprises.
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Despite current efforts to strengthen the volume and
efficiency of official lending, the basic issue remains
access to credit, mainly by the small farm sector,
following the decline of subsidies, the sharp increase in
interest rates and the reduction of BANRURAL's rural
support operations.
Another major constraint to agricultural development
is the heavy underinvestment that resulted from former
landownership regulations hindering access to credit
and private financing. This problem was further
accentuated during the years of stabilization from 1982
to 1988, when sharp cuts in public expenditure were
effected. While rural reform is expected to create a more
favourable environment for private financing, the
government is also making a major effort to expand
public investment. Between 1988 and 1991, SAHR
investment rose by 59 percent in real terms and
investment in agricultural development by 61 percent.
By comparison, total public investment increased only
by 20 percent during the same period. Priority areas for
public investment are irrigation, agro-industry and small
and medium-sized infrastructure. Another initiative to
promote rural investment was the creation of the Fund
for Rural Investment and Capitalization (FOCIR).
Together with resources from PRONASOL funds, this
new investment fund was allocated a total of 400 million
pesos for 1993, with an additional 30 million pesos
allocated for programmes to strengthen project
formulation and implementation capacity.36

Outstanding issues and prospects for agriculture

36 US$1 was equivalent to approximately 3 pesos during the
first half of 1993.

The success of future agricultural reform is crucially
linked to the sustainability of overall economic recovery.
After a period of euphoria over the initial results of the
reform, the slow-down in economic activity and the
widening current account deficit have generally led to
more sober assessments of Mexico's economic
prospects. While the current account deficit is largely
the counterpart of capital inflows, there is some
uncertainty regarding the extent to which such inflows
are speculative in nature or stable, long-term
investments (for instance, foreign participation in
parastatal privatization). In any case, capital inflows
contributed to real exchange rate appreciation, thereby
raising another set of problems. The overvalued currency
is likely to reduce the competitiveness of domestic
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37 Legislation forbids concentrations of more than 2 500 ha
of irrigated land and sets a limit
of 5 percent on ejido landownership by any one member.

38 Although forbidden by law,

land renting was quite common before reform. However,
because of their clandestine
character, rents were very low,
accounting for an estimated 10
to 15 percent of production costs.

The legalization of renting is
likely to increase these rates
significantly.

industry, including export and import-substitution
agriculture. On the other hand, devaluation is a difficult
policy option at a time when the country needs
investors' confidence in its financial stability.
The long-term environment for investment and, more
generally, the overall economic outlook also depend to
a large extent on NAFTA. While the agreement is
expected to result in major gains from trade expansion
for Mexico, the main benefits would be in terms of
greater economic and political stability and a more
favourable climate for foreign investment. More foreign
investment vvould in turn allow a reduction in interest
rates and, possibly, an increase in public expenditure,
with both factors combining to boost economic activity.
The perceived importance of NAFTA for Mexico is
shown by the sensitivity of financial markets to
opposition voices in the United States, the close scrutiny
of its implications by Congress and, more recently,
challenges to its compatibility with the constitution.
In the more specific area of agricultural reform, the
outlook for the current transition period is also
uncertain. In general, the possibility of selling ejido land,
and the consequent concentration of landholdings, are
likely to create better opportunities for economies of
scale, investment and market dynamism. The process
also involves risks, hovvever. Although the new
legislation contains precautionary clauses against the
emergence of neo-latifundia, there are fears that market
forces and capital concentration may overturn such
regulations in the long term.37 Moreover, even limited
land concentration is likely to accentuate inequalities.
Along with enhanced income and employment
opportunities for many farmers, distress selling,
migration and prolet4rianization are potential threats for
many others. This risk is also latent in the closer
association that is sought between ejido members and
private entrepreneurs. Will the former be able to
maintain a fair share of influence and control in such a
partnership?
Some analysts IDelieve those fears are largely

unfounded, pointing out the "organic" nature of the links
between farmers and their land. Given their reluctance
to lose ownership or control, farmers would be more
likely to rent than sell their land.38 The strong sense of
identity and solidarity among farmers would also resist
disintegrating influences. It is also pointed out that,
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whatever the direction of the process, it is likely to be a
lengthy and gradual one. Land transactions will only be
possible after ovvnership titles are regularized, a process
that may require another three to five years.
In any case, it will be the government's task to counter
undesirable developments by monitoring the process
and effectively enforcing legislation and, even more
important, by helping farmers adjust to the changing
situation. A cornerstone of current strategies to this end
is the promotion of better organized and trained farmers'
associations, giving them more participatory and
negotiating power and enabling lower transaction costs
in their access to credit, technology and market
information. Thus, along vvith the primary efficiency
objectives underlying liberalization and elimination of
state paternalism, equity objectives are being pursued.
The other rnajor area of concern for many farmers
regards NAFTA. While a minority of competitive farmers
would benefit immediately from NAFTA, the large
majority, rnainly maize producers, would be bound to
suffer to varying degrees.
The immediate effects for subsistence farmers, who
are largely isolated from market forces, would be
relatively minor, although they may lose temporary
off-farm employment opportunities. In any case, their
marginalization rnay tend to worsen, although they
could still be assisted in modernizing their productive
systems and lowering costs of self-consumption.
At the other end of the scale are the reasonably
competitive commercial farmers who account for about
10 percent of maize-producing units and for whom
subsidies currently account for only 18 percent of their
crop. This subsector would probably survive external
competition and also has the greatest potential for
diversification at little cost to income.
The real problem is posed by the large majority of
rnaize producers who depend on the part of their output
that is sold to the market but who cannot possibly
remain competitive in an open market regime. How
many vvill abandon maize production is an open
question. Much will depend on the impact of
compensatory and safeguard measures contemplated
under NAFTA. For those pushed out of agriculture, the
challenge will be to mobilize welfare programmes such
as PRONASOL and to create off-farm employment as
well as the conditions for an orderly process of
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migration. These are daunting tasks to be tackled in the
ten- to 15-year period before liberalization is fully
enacted.
These problems raise fundamental issues for the long
term. VVhat will be the sector's future role as a
contributor to income, employment and food security?
Can the rnajor transfomlations under way be achieved
without creating massive problems of proletarianization
and rural migration? Will the resources available for
developmental, compensatory and welfare action be
sufficient to ensure an orderly process of diversification
and modernization while preventing major political and
social disruptions? To what extent can reliance on the
determinism of the market be made compatible with the
consolidation of a popular democracy?
Beyond the specificity of the Mexican situation, the
answer to these questions has a broad relevance. For
many countries around the world, similarly committed to
the free niarket paradigm, Mexico's ability to meet the
challenges of reform vvill be a point of reference and,
hopefully, an encouragement for their own efforts.

NEAR EAST AND NORTH AFRICA
REGIONAL OVERVIEW
In 1992, the Near East's recover y from the Persian Gulf
conflict was well established. Petroleum export volume
increased, although prices declined during 1992 to pre-

conflict levels, benefiting oil-importing countries in the
region. Reconstruction activity helped energize the
region's economy, creating renewed opportunities for
migrant employment and raising remittance income.
Trade and tourism revenues also rebounded while
declining import demand, debt forgiveness and foreign
transfers including support provided by the Gulf Crisis
Financial Coordination Group to Egypt, the Syrian Arab
Republic and Turkey helped to improve current
account balances.
These positive developments have been clouded by
the continued political tensions in the region, however,
which have created disincentives for private investment
and slowed market reforms in some countries,
consequently harming long-term growth prospects.
Agricultural output increased in most countries in
1992. Good weather was the major determinant of
increased farm output in countries that have primarily
rain-fed agriculture, including Algeria, Cyprus, the
Sudan, the Syrian Arab Republic, Tunisia and Turkey.
Drought in Morocco caused a sharp decline in its farm
output in 1992, with continued drought expected to
reduce the 1993 harvest. In Egypt, changing price
signals and a lifting of planting controls have resulted in
a substantial shift in crop mix since 1986. Wheat area
has increased and, combined with the widespread
adoption of HYVs, contributed to Egypt's sixth
consecutive record crop of wheat in 1992.
Regional agricultural production rose by 40 percent
between 1 979-8 1 and 1992. Growth in output has
generally enabled regional food production to keep pace
with population growth, except in cases of weatherinduced shortfalls. Country performances vary: most of
the major agricultural producers have achieved
substantial gains in per caput food production since
1979-81, including Algeria, Egypt, the Islamic Republic
of Iran, Morocco and the Kingdom of Saudi Arabia.
The regional agricultural import volume rose by 40
percent between 1979-81 and 1991, but declining
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import prices kept the value of imports constant.
Regional agricultural exports rose in value between
1979-81 and 1991, as a near doubling in export volume
offset declining export prices during that period. Overall,
the region's agricultural trade balance remained in
heavy deficit. In 1991, regional agricultural imports fell
by 8 percent to $21.3 billion. Agricultural exports rose
by 11 percent to $7.8 billion.

Policy developments
Regional economic and agricultural performance in
1992 has occurred in the context of nearly a decade of
profound policy change. Many countries in the region,
including Algeria, Egypt, Iran, Jordan, the Libyan Arab
Jamahiriya, Morocco, Tunisia, Turkey, the Sudan and
Yemen, initiated major policy reform programmes during
the 1980s to transform themselves from inward-oriented
economies, with extensive government intervention, into
more market-oriented economies based on outwardoriented growth. Generally, policy reforms were initiated
to deal with the economic crises which unfolded during
the 1980s and were reflected in large current and fiscal
account deficits, unsustainable foreign debt obligations,
inflation and high unemployment. The tvvo prongs
of their reform programmes were the short-term
stabilization of deficits through austerity policies, and
long-term economic restructuring. Long-term strategies
included reduced or eliminated price distortions, the
liberalization of trade and foreign exchange markets and
institutional reforms.
Policy reforms have helped stimulate economic
activity in these countries, as trade and domestic
markets have become more open, thus leading to greater
competitiveness and economic growth. Turkey, for
example, was the first in the region to implement a
comprehensive structural adjustment programme, which
it initiated in 1980. The programme contributed to
accelerated growth in GDP, averaging 5.1 percent
annually during the period 1980-1990. More recently,
Iran has recorded impressive economic growth,
averaging 9 percent during 1990-91. Since the end of
the Iran-Iraq war, Iran has moved to revitalize and
liberalize its economy, removing most of the wartime
controls on its economy.
Agricultural and food policies in the region differ
widely. Most of the countries that have implemented
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major policy reform programmes are at the same time
the region's leading agricultural producers and their farm
policies have also undergone a transformation. Until the
1980s, they intervened extensively in agriculture with
interrelated producer and consumer policies. Generally,
the objectives of consumer food policies were to assure
an adequate and affordable food supply, improve diets
and maintain political stability in urban areas. Consumer
policies included fixed retail prices, food subsidies and,
in some countries, rationing systems. Producer policies
were intended to stimulate domestic agricultural
production in a setting of low market prices. Producer
policies included subsidized inputs, controls or quotas
on planting and procurement, fixed producer prices and
government monopolies in marketing and trade.
Generally, these consumer and producer policies were
set in a macroeconomic context of overvalued exchange
rates and low government investment in agriculture,
which created disincentives for domestic farm
production.
In agriculture, factors that stimulated policy reform
were weak agricultural performances, the unsustainable
costs of government intervention and the general shift of
the policy paradigm in the region towards market-based
economies. Common features of agricultural policy
reform in Algeria, Egypt, Jordan, Morocco, Tunisia,
Turkey and Yemen have been the elimination of
guaranteed prices for all or most crops, the reduction
or removal of producer and consumer subsidies, the
privatization of input supply and the liberalization of
agricultural trade.
Agricultural policy reform has been implemented
gradually. In 1992, important developments in
agricultural trade liberalization included the
privatization of wheat imports in Morocco and Turkey,
and of wheat flour imports in Egypt. Morocco's drought
in 1992 accelerated its import liberalization plans
because of the country's tremendous demand for wheat
imports. In Egypt, flour import privatization was linked
with the liberalization of consumer prices for flour and
high-quality breads. Tunisia lowered its staple food
subsidies further in 1992, in combination with an
increase in its subsidies for low-income households.
Algeria removed its food subsidies in 1992, except for
those on milk, bread, flour and semolina.
In contrast, agriculture has been excluded from market
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liberalization efforts in some countries. Saudi Arabia's
Fifth Development Plan (1990-1994) stresses economic
diversification and an increased role for the private
sector in industry but a continued role for the
government in its agricultural sector (see The State of
Food and Agriculture 1992). Iran has adopted some
market liberalization policy reforms but has maintained
a food self-sufficiency policy, with controlled and
subsidized inputs and producer- prices that exceed world
prices.

Implications of agricultural policy reforms
Agricultural policy reforms vvill have important
implications for agricultural development and
performance in the region. They will also have important
environmental implications: in particular, the need to
conserve the region's scarce water and land resources
has emerged as one of the most critical issues now
facing the region. Water problems are rnost serious in
Jordan, the Libyan Arab Jamahiriya and the Persian Gulf
countries, including Bahrain, Kuwait, Ornan, Qatar,
Saudi Arabia and the United Arab Emirates, which face
potential water shortages in this decade. In Egypt,
increased efficiency in the use of its limited water and
land resources fornis the core of the country's
agricultural strategy for the 1990s.
An excessive consumption of water and the
degradation of water quality has partly been a response
to agricultural policies in the region. Free irrigation
water has led to the overexploitation of groundwater and
created salinity and \waterlogging problems that have
lovvered crop yields in Bahrain, Egypt and the Syrian
Arab Republic. Subsidized fertilizer and pesticide inputs
have contributed to the pollution of available water
supplies. Rapid population growth and developing
industrial needs have also raised the regional water
dernand, vvhile the inadequate handling of human and
industrial waste has accounted for a significant portion
of the region's water pollution.
Many countries in the region are adopting policies
that rely on market signals to improve the efficiency of
water use and encourage its conservation. These policies
include the pricing of irrigation water, the elimination of
fertilizer and pesticide subsidies and the provision of
incentives for farmers to adopt more efficient irrigation
technologies. Egypt, for example, is eliminating pesticide
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and fertilizer subsidies, except for cotton, and is studying
possibilities for the introduction of fees for irrigation
water. Jordan has made rnajor technological advances in
its use of drip irrigation and sewage treatment. Tunisia
has developed a long-term strategy for soil and water
conservation, including the construction of more than
1 000 small dams. Saudi Arabia has increased
government control over well drilling and instituted
stricter regulations on water use.
Many countries of the region are dependent on the
same water supply. Assuring adequate water supplies
will raise difficult allocation issues while the
conservation of such supplies will require regional
cooperation. Among the countries that rely on shared
water sources are Israel, Jordan and the Syrian Arab
Republic, which share the Yarmuk River. Jordan, Saudi
Arabia and the Syrian Arab Republic draw jointly from
underground aquifers while Egypt and the Sudan are
both dependent on the Nile.
Only 4 percent of the land in the Near East and North
Africa is arable. Desertification, deforestation and urban
encroachment are the region's major challenges in
managing and conserving its limited land base. Two
elements of agricultural policy reform have implications
for improved land management practices. The first is
price policy reform. Artificially low agricultural prices in
many countries of the region had depressed land prices.
In turn, this had removed incentives to invest in
sustainable land management practices and made nonagricultural land uses relatively profitable. Higher farm
prices, which raise farmland values, should provide
farmers with a structure of incentives to improve their
management and conservation of land. Second,
measures affecting landownership legislation can
contribute to improved land management by clarifying
proprietary rights to the long-term returns from
conservation investments and by providing access to
credit to finance the adoption of conservation
technologies.
Efforts in the area of landownership have been part of
agricultural policy reforms in Algeria, Egypt, the Sudan
and Tunisia. In Algeria and Tunisia, state farms have
been dismantled and privatized. Egypt has implemented
land rental reform. Land rents, formerly fixed at seven
times the land tax, will be market-determined by 1997.
Egypt's low land rents created disincentives for the
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efficient use of land and water. The Sudan has moved to
delineate grazing rights in an effort to prevent
overgrazing on common land.
Policy reform in the region has had major institutional
implications. It is transforming the role of government
from participation and regulation to one of creating a
stable environment in which the private sector can
function efficiently and be unhindered. This institutional
change is perhaps the most difficult aspect of policy
reform to implement. On one hand, the privatization of
many government functions is expected to achieve
efficiency gains and generate fiscal savings for
governments. Yet, privatization also entails a degree of
dislocation as public sector employment falls and the
profitability of economic activity that was based on
government intervention is changed. In agriculture in
particular, policy interventions had created a pervasive
role for governments in input supply, the procurement
and distribution of crops, trade and food manufacturing
and retail.
The privatization of agricultural input supply,
marketing and trade has been at least partially
implemented in many Near East and North African
countries, including Algeria, Egypt, Morocco, the Sudan,
Tunisia, Turkey and Yemen. Privatization plans are
probably most extensive in Egypt. All public enterprises
have been consolidated into diversified holding
companies as a prelude to selling most of these public
assets. However, this component of Egypt's policy
reform has moved more slowly than any other.
Agricultural policy reform in the region has
increasingly taken on a long-term perspective. For
example, Egypt's farm policy reform has been
formulated in the context of a strategy for the 1990s.
Tunisia's resource conservation plan extends to the year
2000, the Sudan has adopted a ten-year agricultural
sector strategy, while the developrnent of a long-terrn
agricultural development strategy for Yemen is in
progress. A longer-term perspective in agricultural
planning reflects the increased awareness of
intersectoral linkages within economies as well as the
sectoral implications of macroeconomic policy. Most of
the countries that have made major reforms in farm
policy have implemented these sectoral policy changes
in conjunction with economy-wide policy reforms under
structural adjustment programmes. Longer-term planning
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has also been influenced by the increased urgency of the
environmental issues facing the region. These are issues
that call for immediate changes in the utilization of
natural resources as well as investment in their
conservation, which has long-term intergenerational
benefits.
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EGYPT

Agriculture's role in the economy
Egypt has targeted agriculture, along with tourism and
industry, as a sector with strong potential for supporting
economy-wide growth under the economic reform and
structural adjustment programme (ERSAP) adopted in
March of 1990. This is a comprehensive policy reform
effort designed to correct structural weaknesses of the
economy and achieve macroeconomic stability. Under
the ERSAP, Egypt's objective is to restructure economic
activity to achieve a decentralized, market-based and
outvvard-oriented economy. This marks a complete
break with the centrally planned, inward-oriented
economic policies that the country has pursued for more
than four decades.
Several factors account for the expectation that
agriculture can help support economy-wide reform and
stabilization. First, the share of agriculture in the
Egyptian economy, vvhile declining, continues to be
important. In 1990, agriculture accounted for 17 percent
of Egypt's GDP, 41 percent of employment and 20
percent of its export earnings.
Second, the farm sector has potential for additional
gains in productivity. Egyptian farmers are already
among the most productive in the world, aided by good
soils and a mild clirnate that permits three crops per
year. Further productivity gains are expected to come
frorn increased yields in some crops, efficiency gains
from crop substitution as remaining price distortions are
removed and better management of limited water
resources.
Third, the agricultural sector has already achieved
considerable progress in implementing rnarket
liberalization. Major policy initiatives undertaken since
1986 have removed most sectoral price distortions in
agriculture, exposed Egyptian farmers to decisionmaking in a competitive market and achieved a role
for the private sector.

Economic policy reform
The economic difficulties confronting Egypt in the late
1980s necessitated major economic policy reforms. In
the 1970s and early 1980s, the country had achieved
impressive GDP growth rates, based on high petroleum
prices, worker remittances and foreign assistance and
borrovving. Economic growth slowed in the second half
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of the 1980s when oil prices and export earnings fell but
Egyptian policies did not adjust to the decline in
resources. Continued large government expenditures on
food and energy subsidies as well as on support of
public sector enterprises helped generate massive fiscal
deficits which exceeded 20 percent of GNP annually.
Egypt financed its fiscal and current account deficits
partly through foreign borrowing, but capital inflows
slowed as Egypt's creditworthiness deteriorated and
foreign arrears began to accumulate. By 1990, Egypt's
total foreign debt had reached $51 billion, equivalent to
144 percent of GDP, with repayment obligations equal
to one-half of its export earnings. An expansionary
monetary policy was also used to help fund the fiscal
deficits and consequently contributed to high inflation.
In response to the deterioration in the Egyptian
economy, the government initiated the ERSAP in March
of 1990. The three broad principles of an ERSAP are:
°the rapid achievement of a sustainable
macroeconomic environment;
econ om i c restructuring to lay the foundation for
medium- and long-ternlgrowth;
improvements in social policies to minimize the
negative effects of economic reforms on the poor.
The measures implemented during the first stage of
Egypt's ERSAP included: a reduction in the current
account and fiscal deficits; the liberalization of foreign
exchange markets and interest rates; the privatization
and restructuring of public enterprises; and a reduction
in trade barriers. In addition, a social fund was created
to cushion the effects of market reforms on vulnerable
populations.
The ERSAP is being implemented with support from
the international community. The IMF is supporting the
macroeconomic stabilization component of the
programme. The World Bank is supporting structural
adjustment to improve efficiency as the country shifts
towards an export-led growth strategy based on the
private sector. The IDA and other donors are supporting
a review of social policies to minimize the effects of
economic reforms on the poor.
In addition, Egypt received substantial foreign
assistance following the Persian Gulf conflict. The Gulf
Crisis Financial Coordination Group and United States
and Arab donors cancelled nearly $13 billion of
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Egyptian debt. The Paris Club of lenders also granted
debt relief. Combined, these measures reduced Egypt's
foreign debt to $38.3 billion at the end of FY 1992.
Additional debt relief by the Paris Club in 1994 is
contingent on Egypt's performance under its structural
adjustment programme.
Egypt made significant progress during the first three
years of the ERSAP and, in some areas, moved ahead of
schedule in implementing policy reform. It reduced its
fiscal deficit to 7 percent of GDP by 1992 while growth
in money supply slowed, causing inflation to decline
from 27 percent in 1989 to 14 percent in 1992.
Exchange rate restrictions were removed and the
exchange rate system unified ahead of schedule in
November 1991. Egypt's balance of payments improved
and a current account surplus was achieved in 1 991
and 1992. The surplus partly reflected the effects of
foreign debt reduction. It was also due to a recovery in
earnings from tourism, worker remittances and Suez
Canal revenues, combined with declining imports.
Prices were liberalized in the energy, industrial and
agricultural sectors.
Only the restructuring and privatization of public
sector enterprises have moved behind schedule. Public
enterprises were consolidated into a small number of
diversified holding companies in preparation for the sale
of their assets to the public. The slow pace of
privatization illustrates some of the challenges Egypt
faces in its economic reform efforts. Privatization has
been slowed by both bureaucratic inertia and Egypt's
need to maintain economic stability. Slow
implementation of privatization places a potential drag
on long-term economic growth in Egypt by discouraging
foreign investment flows. A revival of foreign investment
is particularly important given the external economic
conditions facing Egypt, including weak oil prices and
stagnating growth in the industrial economies.

Agricultural strategy in the 1990s
Until the mid-1980s, Egyptian agricultural policy was
characterized by extensive government intervention and
an inward orientation. Egypt's objectives were to attain
self-sufficiency in basic food products; provide food to
consumers at low prices; generate sufficient rural
employment to absorb a rapidly growing labour force;
and tax agriculture to support industrial growth and
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generate government revenue. Its policy tools were:
controlled producer prices; area and marketing quotas;
controlled agricultural trade; and government
monopolies in trade and marketing.
Under this policy regime, agricultural GDP growth
slowed, increasing by an average 2.5 percent annually
in the 1980s. The main reasons for slow growth in
agriculture were the disincentives that price distortions
created for farmers and declining government
investment in the sector.
As agricultural production failed to keep pace with
population growth, dependence on food imports
increased. Cereal self-sufficiency declined from an
average of 65 percent in 1978-80, to 52 percent in 1986,
when agricultural policy reforms were initiated. Food
imports increased by more than 10 percent annually
during that period, reaching $2.6 billion in 1986. Slow
growth in agriculture also helped induce urban
rnigration. During the period 1980-1990, Egypt's urban
population grew by an average of 3.1 percent annually,
compared with a 2.4 percent average annual growth in
the national population. By 1990, 47 percent of a
population of 52 million lived in Egypt's cities, where
population densities are among the highest in the world.
In response to these trends, in 1986 Egypt introduced
agricultural policy reforms which were pursued
gradually up to 1992. They included:
ethe removal of crop area allotments with delivery
quotas at fixed procurement prices, except cotton
and sugar cane;
the liberalization of producer prices for all crops
except cotton and sugar, with the cotton price raised
to 66 percent of the border price equivalent in 1992;
ea reduction of subsidies on fertilizers and pesticides;
encouragement of the privatization of processing and
marketing of agricultural products and inputs;
ethe implementation of a programme for divesting
land held by public enterprises; and
Glower trade barriers and a shift of agricultural trade to
a free foreign exchange market.
Egypt's agricultural strategy for the 1990s builds on
the policy reforms initiated in 1986. Its objectives are to
complete those reforms and to increase agricultural
productivity and incomes. The strategy targets increased
agricultural productivity per unit of land and water the
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key constraints in Egyptian agriculture with a reliance
on free market price signals to achieve more efficient
resource allocations. The strategy for the 1990s differs
from the 1986 plan in that its drive for better agricultural
performance incorporates programmes designed to
alleviate hardships felt by the poor, particularly women
and the landless, during the policy transition period.
The targeted growth rate for agriculture under the plan
is 3 to 4 percent annually, which would signify a per
caput increase in agricultural output.
Land availability is a key constraint in Egyptian
agriculture. Only 3 percent of Egypt's total land mass is
cultivable. Farms are small and mostly privately owned
and 50 percent of them are less than 1 feddan (0.416
ha). Egypt's water resources are also limited: Egyptian
agriculture is almost entirely irrigated, with the Nile
being the single source of the country's water supply.
Increasingly, agriculture must compete with urban and
industrial den-land for water.
Land productivity can be increased in several ways.
One is to achieve higher yields on "old" lands in the
Nile valley. Although yields are already high, additional
gains could be achieved for wheat, rice and corn with
improved seed quality, greater rnechanization,
strengthened extension support and better land and
soil management. The privatization of input distribution
is expected to improve the quality and timeliness of
input supplies.
Some of the increase in land productivity is expected
to come from increasing productivity on the reclaimed
"new" lands. These lands, reclaimed from desert land
and from marginal areas near agricultural and some
coastal areas, account for about 25 percent of Egypt's
total farmland area. Performance on new lands has been
below expectation, leaving room for increased
productivity through better extension support and
selection criteria for settlers.
Measures for improving water efficiency in agriculture
include the application of water-saving technologies that
are technically and economically feasible. The
introduction of water fees is also under consideration.
These WOU Id provide some cost recovery from farmers to
finance the maintenance costs of an increasingly capitalintensive irrigation system. Water fees would also create
price incentives to encourage more efficient water use
and prevent the degradation of natural resources. In the
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delta region, for example, yields have been reduced by
increased salinization resulting from the overuse of free
irrigation water. In the long term, the sustainability of
agriculture's reliance on water resources will require
more emphasis on reducing pollution, which is partly
caused by pesticide use.
Despite the substantial price liberalization that has
occurred in Egyptian agriculture since 1986, important
price distortions remained in 1992. The most important
of these were free irrigation water and regulated land
rents. These increase the profitability of irrigated crops
such as sugar and rice, while the low producer price for
cotton provides insufficient incentives for increased
plantings or the adoption of improved inputs.
Additional changes in price signals in input and
product markets are expected to provide the right
incentives for replacing existing crops with those that are
characterized by a high contribution to agricultural
value added, compared with their utilization of scarce
land and water resources. VVheat, cotton and vegetables
rnake a high contribution to agricultural value added
relative to their resource consumption. In contrast, the
contribution of sugar, rice and berseem clover is
relatively low. Wheat, for example, accounts for 17
percent of land area and 9 percent of water resources
and contributes 17 percent of total value added in
Egyptian agriculture. Sugar cane, on the other hand,
accounts for 4 percent of land area, uses 9 percent of
water resources and contributes 4 percent of total value
added in agriculture.
Crop and livestock pi ocluction in Egypt is integrated,
and 85 percent of livestock are raised on small farms.
Since natural pastures are limited, most animals are
confined and fed berseem clover as well as a variety of
other crops and by-products. The 1990s' agricultural
strategy seeks to increase productivity in the livestock
sector through better genetic selection and disease
control. Furthermore, the use of fodder crops and crop
residues as feed is to be encouraged, since the
cultivation of feed crops competes directly with food
crop production.
Agricultural production policies are influenced by
consumption policies. Until the late 1980s, one
objective of Egyptian farm policy was to ensure cheap
food for the urban population. Ninety percent of Egypt's
population participated in a ration system, which
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provided those eligible with sugar, vegetable oils, rice,
tea and other basic items. Egypt also provided
subsidized bread, flour, fish, meat, eggs, cheese and
other items through government outlets. During 1 991
and 1992, the government moved to reduce and target
its food subsidies. Some items were eliminated from the
ration programme. Prices for bread and other basic foods
vvere increased in 1991. In Decernber 1992, the
government increased the prices of sugar and edible oils
and freed the market price of higher-quality vvheat flour.
The government continues to subsidize baladi bread, a
coarse wheat bread which is a dietary staple.

Implications for agricultural performance
Egypt's main crops are vvheat, maize, rice, berseem
clover and cotton vvhich, combined, account for more

than 80 percent of cultivated land area Other important
crops are broad beans, sugar cane, fruits and vegetables.
Since 1986, Egyptian agriculture has undergone a
substantial modification in crop mix in response to
changing price signals and the removal of planting and
procurement requirements.
Wheat area expanded by over 75 percent between
1985 and 1992 vvhile output increased by 150 percent
as a result of both increased area and rising yields. In
1992, Egypt harvested its sixth consecutive record wheat
crop, causing wheat imports to decline by 14 percent to
6 million tonnes during the period 1985-1992. Wheat
flour imports were liberalized in 1992 to allovv
importation by the private sector, and flour prices were
to be determined by the market.
The area planted to coarse grains and rice rose by 11
and 16 percent, respectively, while the area planted to
cotton and beans declined by 17 and 13 percent,
respectively.
Poultry and livestock became less profitable under
market liberalization. The government reduced corn
imports in 1986 and removed feed subsidies in 1988.
Poultry production in particular began to decline as
input prices rose. Output had grown at an average
annual rate of 16 percent between 1980 and 1988,
mainly because of government subsidies on feedgrains
and equipment. Between 1988 and 1992, poultry meat
production fell by 21 percent as nearly one-half of the
producers were forced out of the industry. Currently,
chicken imports are banned to protect the remaining
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producers, with plans to replace the bans with tariffs in
1993. Beef imports were banned in 1989 but liberalized
again in 1992. In the long term, livestock and poultry
output is expected to recover as efficiency gains in
production restore profitability.
Agricultural policy reforms to be implemented in the
short term include the removal of fertilizer and pesticide
subsidies, except for cotton, by November 1993. Price
and area controls on cotton are planned to be removed
in 1994. A floor price for cotton will be set, with the
market price to be determined in a planned cotton
exchange. Wheat imports are to be liberalized in mid1993 and land rental rates are to be market-determined
by 1997.
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SYRIAN ARAB REPUBLIC

Economic overview
After struggling throughout much of the 1980s, the
Syrian economy has performed well in recent years. Real
GDP grew by more than 5 percent every year between
1990 and 1992. (Nonetheless, with one of the highest
population growth rates in the world estimated to be
3.5 percent the country's per caput GDP increased by
much less.) Preliminary estimates for 1993 suggest
further strong growth in GDP about 6 percent. This
welcome period of solid economic performance follows
a decade of stagnating and even declining incomes. Per
caput GDP fell from around $1 800 in the mid-1980s to
$880 in 1989.
A number of external events and internal policy
changes contributed to this performance reversal. One
significant external event was the 1990 Persian Gulf
conflict, which ended a period of relative isolation and
resulted in renevved access to development assistance
funds and foreign investment. In 1991 and 1992, Syrian
public sector agencies issued a record number of
tenders, mostly directed at rehabilitating infrastructure
and expanding public sector activities.
Another important external event was the end of a
two-year drought, which allowed agriculture and agroindustries to recover in 1991 and 1992. During the
drought, the government was forced to import large
quantities of wheat and barley, draining foreign
exchange reserves. Low water levels meant a reduction
in hydropower generation, hampering both manufacturers and agricultural producers using electric pumps
for irrigation. Reduced hydropower generation also
increased the need for thermal power, thus lowering
crude oil exports.
These external forces coincided with a number of
economic policy changes designed to take better
advantage of private sector activity and improve public
sector performance. In 1991, the Syrian Arab Republic
established a new investment law, Law No. 10, to
promote both foreign and domestic investment in private
and domestic sector companies.
This new law, combined with a more favourable
official exchange rate set in 1991, led to expanded trade
and investment. Private sector exports now account for
around 50 percent of total export trade compared with
about 10 percent in the mid-1980s. Since 1990, the
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country has recorded trade surpluses. Law No. 10 is
also credited with increased investment: the Syrian
Investment Bureau reports that, between May 1 991
and December 1992, more than $2 billion of new
investment (foreign and domestic) was approved.
Over the last few years, the government has also
eased trade restrictions, allowed free internal trade of
various commodities and encouraged more mixed and
privately owned factories and businesses. These policy
changes reflect a gradual transition towards more
market-oriented economic activity. In the past, the
public sector dominated the economy; even today, the
government still owns and manages the mining, large
manufacturing, energy, banking and insurance sectors.
Moreover, the government controls most prices, credit
and international trade. The public sector employs
approximately half the labour force.
The government also provides the country's 13 million
inhabitants with health care services and education.
Nutrition levels are comparable with high-income
economies and infant mortality has declined by twothirds over the past 20 years.

The role of agriculture
Even though rapidly expanding petroleum-based
industries generate over one-half of export earnings and
account for one-fifth of GDP, agriculture remains the
most important sector in the economy. Agriculture
employs approximately 30 percent of the labour force,
accounts for nearly 30 percent of GDP and contributes
over 60 percent of non-oil exports. In addition, fastgrowing agro-industries, such as textiles, leather,
tobacco and food processing, contribute 25 percent of
the country's output and account for an estimated 50
percent of jobs in the manufacturing sector.
The cropped area in the Syrian Arab Republic
averages 4.8 million ha and has increased only
marginally in the past decade. The principal staple,
\A/heat, and the primary feedgrain, barley, occupy 70 to
75 percent of the cropped area Cotton is the country's
most important export crop, accounting for 20 to 25
percent of agricultural exports. Farmers also raise
livestock and produce a wide variety of fruit, vegetables,
tree crops and legumes. Livestock production accounts
for one-third of agricultural output value and sheep
export,, have surpassed cotton as the most importan
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agricultural export. Extensive sheep grazing is carried
out on marginal rain-fed pasture land and steppe.
Two of the country's major national development
objectives are: to achieve food self-sufficiency so as to
reduce dependency on imports; and to expand
agricultural exports to earn more foreign exchange. Food
imports are a significant drain on the country's foreign
exchange, accounting for 20 to 30 percent of total
imports during the 1980s. To support these objectives,
the government has directed a large portion of its
spending into agriculture and irrigation. In 1993, public
spending on agriculture accounted for approximately
25 percent of total spending.
The government also promotes food self-sufficiency
and exports through its trade, production and pricing
policies. For example, to influence cropping decisions
(and to enhance rural incomes), the government
establishes procurement prices for wheat, barley and the
major industrial crops cotton, tobacco and sugar beet.
Because interest rates, seeds, fertilizers, pesticides,
transport and energy prices are also controlled, the
government strongly influences cropping patterns,
production levels and input use.
Input and procurement prices are designed to increase
total production, to encourage the planting of one crop
over another (or, in the case of wheat, to encourage soft
wheat over hard vvheat varieties) and to increase the
amount sold to official purchasing agencies. At times,
additional ad hoc measures may be used. For instance,
public purchasing agencies offered both a delivery
bonus and a bulk delivery bonus to capture additional
wheat supplies in 1992.
The government also controls the prices of bread, rice
(all rice is imported), sugar and tea. Many other
commodity prices are being gradually liberalized. Fruits
and vegetables are now market-dependent for both
producers and consumers. Likewise, vegetable oils are
no longer part of the government's ration card system
and private traders are now allowed to import maize and
rice. Approximately 200 000 tonnes of maize were
imported in 1992, all by private poultry producers and
businesses.

Other recent reforms influencing production of
agricultural exports include new trade policies which
allow private exporters to retain 100 percent of foreign
exchange earnings from agricultural exports (75 percent
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for industrial products). The export earnings are
restricted to purchasing agricultural inputs and basic
commodities such as tea, sugar and rice. The
government maintains its monopoly on wheat and
flour imports. As of 1992, agricultural exporters may
use up to 75 percent of export earnings to import
agricultural trucks.

Irrigation development
Within agriculture, irrigation development is the major
area for public investment and spending. Over the past
ten years, some 60 to 75 percent of the entire
agricultural budget has been invested in irrigation.
Several factors explain this focus. First, while the
irrigated area comprises only 15 percent of the
cultivated land, it produces over 50 percent of the total
value of agricultural production. All cotton, sugar beet,
tobacco and sesame crops are produced exclusively
under irrigation. Cotton and textile products account for
25 percent of total exports and more than 50 percent of
all non-oil exports. In recent years, fruits, vegetables and
vvheat have been brought increasingly under irrigation.
The second reason for focusing on irrigation
development is that production on rain-fed area, which
represents 85 percent of the total area, varies greatly
from year to year. Since 1988, annual production has
fluctuated by 35 percent on average. While good rainfall
years mean lower agricultural imports, a drought year
entails substantial food and animal feed imports.
Syrian public investment in irrigation focuses primarily
on relatively large projects, particularly those in the
Euphrates River loasin. Public sector projects provide
water to private farms, state farms and tenant farmers on
state lands. The private irrigation sector includes farmers
who drill wells to extract groundwater and pump water
from lakes, rivers and springs.
Available data suggest that around 1.25 million ha are
potentially irrigable from surface water. In 1992, the
total irrigated area from surface water and groundwater
was approximately 900 000 ha. Farmers irrigated
415 000 ha from vvells in 1991.
The Euphrates River, whose waters are shared by
Turkey, the Syrian Arab Republic and Iraq, is the
country's principal source of irrigation water and, while
Syrian water development projects have been designed
to irrigate about 650 000 ha in the Euphrates River
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basin, the area currently irrigated is much less because
of salinity, waterlogging and reduced river flows.
At present, efforts are under way to reclaim land
damaged from waterlogging and salinity during the
1960s. At the same time, water resource development
projects in Turkey during the last decade have reduced
the Euphrates' mean flovv by about one-third.
While surface irrigation has been expanding slowly
over the past five years, pumping groundwater to irrigate
has been increasing rapidly. Wells account for 80
percent of the newly irrigated land since 1987. More
than 60 percent of the increase in total irrigated area
from groundwater has occurred in the northeast of
the country.
This rapid expansion in the use of groundwater is a
serious concern for the Syrian Government. While the
increased irrigated area is making important short-term
contributions to economic growth, the current rate of
uncontrolled groundwater exploitation is likely to have
long-term social, economic and environmental
consequences. Significant drops in groundwater levels
have already been documented in the Damascus, Aassi
and Aleppo basins, among others. This diminishing
supply, coupled with growing competition from
industrial and domestic water users, is adding urgency
to government concern.
Irrigation efficiency is another concern: most studies
and observers agree that farm-level irrigation efficiency
ranges from 35 to 50 percent. The Ministry of Irrigation,
Public Works and Water Resources and the Ministry of
Agriculture and Agrarian Reform are searching for
appropriate methods to irnprove and enhance irrigation
system efficiency and farm-level water management on
farms receiving public sector irrigation.
At present, agriculture accounts for around 85 percent
of the country's water consumption, but competition
from other users is increasing. During the 1980s,
industrial water demand rose by nearly 900 percent.
Current projections suggest that domestic water
requirements will be two to three times greater by 2010.
Moreover, as the population and industrial capacity
continue to grow, agriculture is likely to face greater
water quality problems from waste water and industrial
pollution. Agricultural producers in Damascus, Homs
and Aleppo have already experienced pollution-related
problems.
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VVith irrigation, farmers obtain higher yields, more
stable production and greater profit. Since 1989, farmers
have been required to pay set fees per irrigated hectare
each year. This flat rate only partially covers operation,
maintenance and delivery costs. However, it does not
encourage efficient water use since the fee is the same
irrespective of the amount of water used by the farmer.
Recent estimates suggest that one irrigation per hectare
on government projects costs approximately four times
the annual fee; some crops require from five to ten
irrigations per season.
The only expenses required for irrigating with
groundvvater are the digging of the well and the
pumping gear -- a one-time fixed investment cost. Before
operating a well, farmers must obtain two licences from
the Ministry of Irrigation, Public Works and Water
Resources: one to dig the vvel I and the other to withdraw
the water. The licences specify the extent of water use
and must be renewed every ten years. In practice, a
large share of wells, both old and new, are not licensed.
These economic incentives are not the only factor
contrilDuting to the increase in vvells. A second reason is
the large number of farmers with smallholdings.
Approximately 80 percent of Syrian farmers have
holdings of less than 10 ha; the average farm size ranges
from 3 ha in high rainfall areas to 45 ha in low rainfall
areas. Moreover, these farms are characterized by
fragmentation. An average farm consists of four plots,
vvith even 1 ha holdings averaging three separate
parcels. I3ecause most farmers want timely, secure
access to water, they drill separate wells on each parcel
whenever it is practical. Over time, as holdings are
divided among heirs, even more wells may be drilled.
In addition, the Syrian Arab Republic's agrarian reform
lavv establishes maximum sizes for irrigated holdings: 16
ha for holdings under government irrigation and a range
of 15 to 45 ha for privately irrigated farms, depending on
the location and type of irrigation method. The law
provides a strong incentive for larger farms to subdivide
below the maximum limit and then drill wells on each
new individual property. Over the past several years, the
favourable pricing structure for many agricultural crops
has also encouraged large landowners to subdivide
among family members.
Other economic pressures are also influencing
farmers' decisions to dig wells and expand irrigation. For
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example, as incomes in urban areas increase, consumers
are demanding more fruit and vegetables. At the same
time, recent changes in trade and exchange rate policies
are rnaking Syrian agricultural products more
competitive in regional markets. Farmers who initially
planned only supplementary irrigation for winter wheat
are finding summer vegetables and irrigated fruit
production increasingly profitable.
Identifying and irnplementing policies, programmes,
projects and techniques to irnprove farm-level efficiency
and control surface and groundwater exploitation more
effectively are two important challenges facing Syrian
policy-makers. The grovving water scarcity is likely to
have important short- and long-term implications for the
country's overall social and economic development.
Some of the important water-related issues that the
government is currently addressing include: better public
sector management of irrigation systems; the
introduction of water conservation techniques at the
system and farm levels; the implementation of water
reuse techniques and water harvesting systems; and the
reduction of losses in water supply networks in towns.
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CENTRAL AND EASTERN EUROPE
This section reviews the status of economic and
agricultural reform in Central and Eastern Europe and
focuses more specifically on the experiences of Bulgaria,
Romania and the Russian Federation.

ECONOMIES IN TRANSITION
The year 1992 saw further contractions in overall output

39IMF. World Economic Outlook,

April 1993.
4° Albania, Bulgaria, the Czech

Republic, Hungary, Poland,
Romania, Slovakia and former
Yugoslavia, SFR.

in the transition economies of Central and Eastern
Europe. However, there were significant variations in
economic performance between countries, largely
reflecting differences in the pace and stage of their
economic reform process.
According to the IMF,39 real GDP in the Central
European countries40 in 1992 declined by 7.5 percent,
following a 13.5 percent fall in 1991. Forecasts point to
a further 1.5 percent decline in GDP in 1993 and a
resumption of positive growth from 1994, initially at a
rate of 2.6 percent. Within this average, individual
country positions differ markedly, however. On the one
hand, former Czechoslovakia, Hungary and Poland are
already showing signs of economic recovery, although
the breakup of highly economically integrated
Czechoslovakia into two independent states, the Czech
Republic and Slovakia, has created additional
uncertainty. On the other hand, economic activity in
Bulgaria and Romania continued to decline significantly
in 1992, although at a slower rate than the previous
year. The civil strife in former Yugoslavia, SFR, a source
of immeasurable human suffering, is at the same time
seriously disrupting the local economy and negatively
affecting the economies of neighbouring countries,
especially Albania, Bulgaria and Romania. The first of
these is particularly vulnerable to destabilizing
influences since it only recently initiated economic
reforms.
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The recent econornic performance and short- to
medium-term prospects in the newly independent states
of the former USSR generally appear bleaker than those
of the Central European countries. According to the IMF,
real GDP in the area (including the three newly
independent Baltic republics) contracted by no less than
18.5 percent in 1992, compared with a decline of
9 percent in 1991 and 2.2 percent in 1990. GDP
is expected to continue declining, although at a
decelerating rate: 11.8 percent in 1993 and 3.5 percent
in 1994.
In most Central and East European countries, the
agricultural sector continues to be affected by the
negative short-term impacts of reform and the
uncertainty surrounding privatization and future property
rights. However, a severe drought is probably the most
important single factor behind the 12 percent drop in
Central Europe's agricultural production in 1992, which
followed a decline of 4 percent in 1 991 and of 3 percent
in 1990. In the former USSR, on the other hand, the
decline in agricultural production in 1992 was limited to
4 percent, compared with 13 percent in 1991. A partial
recovery in cereal production, following the 28 percent
drop recorded in 1991, almost offset further declines in
other crops and in livestock products.
As reported in The State of Food and Agriculture 1992,
the major policy areas affecting agriculture in Central
Europe and the former USSR include price and market
liberalization, land reform, privatization and
demonopolization and trade liberalization.
The liberalization of prices is still the policy area in
which most progress has been made. Virtually all
countries have taken significant steps. Following
measures already undertaken in this area by the Central
European countries, a price liberalization programme
was carried out in 1992 in Belarus, the Russian
Federation and Ukraine, soon followed by Kazakhstan
and then the other newly independent states of the
former USSR. In spite of these efforts, complete
liberalization has not been achieved and, in many cases,
price controls are still in place on a number of products,
including some agricultural and food products. In most
countries, price liberalization, together with the
elimination or reduction of subsidies on farm inputs and
products, has resulted in a deterioration in agricultural
terms of trade, as input prices have risen at a quicker
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TABLE 5

Indices of agricultural production in Central Europe
and the former USSR
1985-89

1989

1990

1991

1992

Average

CENTRAL EUROPE

Crops

110.3

112.5

106.1

103.8

83.9

Livestock

103.7

102.5

104.0

95.6

90.0

Agriculture

108.9

110.0

106.5

102.6

90.6

Crops

111.1

114.5

116.7

94.2

104.8

Livestock

118.6

125.6

125.8

116.9

101.7

Agricultu e

116.4

120.6

120.2

105.1

100.6

FORMER USSR

Note:1979-81.= 00.
Source: FAO.

pace than farmgate prices. This tendency reportedly
continued in 1992. The significant shifts in relative
prices following price liberalization as well as the
increased cost of and reduced access to credit following
credit market reform put pressure on the farm sector to
increase productivity through better resource use.
Progress has been slower in land reform because of
the complex legal and administrative procedures
involved. Most Central European countries already have
the necessary legislation in place for reforming
landownership patterns and are in different stages of
implementing it. The same applies to the three Baltic
republics. In most cases, the implementation phase has
proved longer than generally anticipated and the process
of restructuring and consolidation of landholdings is
likely to be spread out over a number of years. In the
other newly independent states of the former USSR,
progress is less advanced and policy directions less clear
but, in the Russian Federation, a reorganization of state
and collective farms was begun in 1992, involving both
changes in their legal status and the redistribution of
land to private farming. By 1 January 1993, there were
reportedly about 400 000 private farms in the newly
independent states, of which about 180 000 were in the
Russian Federation.
Likewise, in the field of privatization and
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demonopolization, which has a bearing on the upstream
and downstream sectors of agriculture, progress has
been uneven. Significant steps have been taken,
particularly in former Czechoslovakia, Hungary and
Poland, while other- countries are progressing at varying
speeds and by different methods. Thus, in the Russian
Federation a voucher privatization scherne similar to the
one applied in former Czechoslovakia was introduced in
1992 and the distribution of vouchers to citizens was
begun, although subsequent progress has been slow. No
less important than the privatization of existing state
enterprises, however, is the creation of new private
enterprises at all levels, a spontaneous process that has
gained ground in all the transitional econornies.
Available statistics point to steady increases in the
contribution of the private sector to GDP.
One serious problem emerging from the disruption of
traditional trading patterns is the risk of creating new
barriers to intraregional trade. The experience that
followed the breakdown of the Council for Mutual
Economic Assistance (CMEA) risks repeating itself with
the breakup of former Czechoslovakia into two
independent republics and with the disintegration of
economic relations betvveen republics of the former
USSR. Indeed, the future role of the Commonwealth of
Independent States (CIS) appears uncertain and, in
addition, the three Baltic republics and Georgia have
opted not to join the CIS. There are signs, however, that
at least some of the transitional countries are attempting
to counter these negative developments and strengthen
regional trade relations. Thus, in 1992 the Czech
Republic, Hungary, Poland and Slovakia decided to
constitute the Central European Free Trade Area, with
effect from March 1993. This constitutes a politically
significant development, although the agreement is not
as far-reaching as originally hoped. Furthermore, trade
restrictions for agricultural products are set to be
removed much more slowly than for industrial goods.
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BULGARIA
The agricultural sector
Agriculture is a moderately important sector of the
Bulgarian economy. It accounts for about 12 percent
of GDP and employs 17 percent of the labour force.
Agricultural and food products account for about 20
percent of exports and 7 percent of imports. Major
crop products are grains (mainly wheat and corn),
sunflowerseed, tobacco, fruit (apples, grapes, peaches,
plums, cherries and others) and vegetables (tomatoes,
peppers, onions, potatoes, cucumbers). Major livestock
products are pork, dairy products mainly cheese and
yoghurt and wool.
Throughout its history, Bulgaria has been a net
exporter of agricultural products. In a typical year, it
exports wheat, tobacco, sunflower oil, fresh and
processed fruits and vegetables, wine and livestock
products. It imports oilseed meal, cotton and, in some
years, maize. However, during the communist period,
about 80 percent of Bulgaria's exports went to the
former CMEA countries, with some 70 percent going to
the former USSR. These export markets have all but
collapsed with the dissolution of CMEA trading
arrangements and the breakup of the USSR.
Under communism, almost 99 percent of Bulgaria's
agricultural land was organized into state and
cooperative farms. In theory, state farms were stateovvned enterprises and the workers had the status of
employees vvorking for fixed wages, while workers on
cooperative farms vvere members and shared in the
profits of the farm. Hovvever, the distinction became
blurred as the farm structure was reorganized several
times over the 40 years of communist rule. During the
1970s the state and cooperative farms were consolidated
into huge agro-industrial complexes averaging 24 000
ha in size. I3eginning in 1986, these were broken up into
smaller units and, during the final years of the
communist regime, the agro-industrial complexes were
dissolved and the original cooperative farms were
reconstituted. The other type of farm organization is the
state-owned hog and poultry complexes.
The private sector consisted of plots, usually 0.5 ha in
size, which were allotted to cooperative farm members
for personal cultivation. Such plots accounted for about
16 percent of arable land. However, the private sector
accounted for about 25 percent of total gross output and
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as much as 40 percent of total meat, fruit and vegetable
production.
Both suppliers of inputs and purchasers of output were
state-owned monopolies, a typical feature of all
communist regimes.

Policy reforrn
Retail prices. The government removed most retail price
controls in February 1 991 but began a system of
"monitoring" the prices of 14 basic food items. These
included flour, bread, four types of meat, certain
sausages and other processed meats, vegetable oil
and sugar.
In August 1991, the system of price monitoring was
transforrned into retail price controls. Projected prices
for the 14 food items were set to cover costs and a
"normative" profit margin was established at 12 percent
for processors and 3 percent for retailers. In April 1992,
the list of monitored foods was reduced to six: bread,
flour, milk, yoghurt, white cheese and fresh meat. The
projected prices vvere raised at the same time.
Producer prices. Most producer prices were also
liberalized in February 1 991 . However, prices of wheat,
pork, poultry meat, calves and milk have continued to

be under some form of control. In 1991, with a view to
monitoring prices, projected prices for these
commodities were established, covering costs plus a
20 percent normative profit. In April 1992, this was
replaced with a system of minimum prices for the
same products. In theory, both state-owned and
private purchasing companies were required to pay
these minimum prices to producers. However, these
prices vvere not so rigorously enforced in the case of
private firms.
Even the minimu 11 prices established in 1992 are well
below world levels and the fact that average 1992
procurement prices were very close to the minimum
prices suggests that these are in fact being treated as
price ceilings. Furthermore, average 1992 prices of
uncontrolled commodities such as maize and barley are
also well below world prices. Some of the reasons for
these low prices are:
oThe monopsonistic structure of the state-owned
purchasing and processing enterprises. These are

technologically inefficient with high costs but, in the
absence of competition, they have no incentive to
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cut costs. Rather, they maintain their profit margins
by squeezing producers.
oThe system of export quotas and bans which are
periodically in effect tend to hold down producer
prices.
°Because of the need to repay credit and the lack of
farmer-owned storage, producers are under pressure
to sell their crop immediately after harvest when
prices are at their seasonal low.

Trade policy. Trade liberalization began in 1990,
vvhen the government removed the monopoly status of
foreign trade organizations, allowing private companies
to engage in trade. Major reform took place in 1991. In
February a unified, floating exchange rate mechanism
was established, based on interbank bids for hard
currency. Under this new system, firms can retain all
hard currency earnings which they may use for future
imports. In early 1991 all quantitative restrictions on
imports were removed and import licensing restrictions
eased. The large number of export bans introduced in
1990 was reduced to 21 items in March 1 991 (mostly
affecting basic food items to prevent domestic
shortages).

Despite the overall movement away from non-tariff
barriers, the government has introduced a series of
temporary licensing and quantitative restrictions on
certain commodities, motivated by concerns about
possible food shortages. For most of 1992, exports of
grain, sunflowerseed oil and other strategic commodities
vvere subject to quotas. In August, these quotas were
abolished and replaced with a system of export taxes, set
to capture the difference between domestic and
international prices. Initially, these taxes were 8 percent
for barley, 12 percent for wheat and corn and 15 percent
for wheat flour. In January 1993, these were raised to 15,
20 and 25 percent, tespectively.
The result of the lifting of the export quotas was a
dramatic surge in exports. At least 600 000 tonnes of
grain, including 313 000 tonnes of wheat and flour,
were exported in the last quarter of 1992, as traders took
advantage of the gap between domestic and world
prices. These exports led to fears of possible shortages.
VVhile there appear to be adequate supplies of bread
grains, there are signs of very tight supplies of
feedgrains. In response to such fears, the government
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imposed a ban on grain exports in March 1993, which
was to remain in effect until the end of September 1993.
Land restitution. The Law for Agricultural Land
Ovvnership and Use was passed in February 1 991 and a
series of amendments were enacted in April 1992. The
main provision of the law is to return land to the pre1946 ovvners or their heirs. According to the amended
lavv, reinstatement will take place within the boundaries
of the original piece of land wherever possible; in other
cases, former owners will receive plots equivalent in
size and quality. The amended law allows land sales
(the original law prohibited land sales for three years
following restitution) but imposes a maximum of 30 ha
on land acquired through either restitution or purchase.
There are no restrictions on leasing, however.
The process of land restitution is proceeding rather
slovvly, as the municipal land commissions who are in
charge of the restitution are facing shortages of
technically qualified personnel. As of April 1993, 22
percent of applicants had received temporary certificates
of ownership, covering about 15 percent of agricultural
land. In spite of the difficulties, the government hopes to
be able to restitute 50 percent of the land within 1993
and to finish the process by the end of 1994.
The amended land law also calls for the liquidation of
cooperatives. For each cooperative, municipal
authorities have appointed a liquidation council
responsible for the valuation and physical distribution of
non-land assets to former owners and members and for
the management of the cooperative until its liquidation.
For the valuation it must rely on the services of
individuals or companies authorized by the Privatization
Agency or the Ministry of Agriculture. Once mernbers
receive their share of cooperative assets, they are free to
pool those assets to form new cooperatives.
Privatization and demonopolization. The process of
demonopolization began in 1990 and accelerated in
May 1 991 when the Law for the Protection of
Competition was passed. In Novernber 1990, most of
the state trusts responsible for purchasing and processing
agricultural products were split up into a number of
independent enterprises which could compete with one
another. The actual effect of this action, at least for
agriculture, was to set up regional, rather than central,
monopolies. Although all legal restrictions on the
formation of new private firms have been removed, few
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private firms have in fact emerged to compete with the
state enterprises to date. Thus, the market power they
hold in the upstream and downstream agricultural
sectors remains.
The May 1991 law extended the monopoly breakup
across most sectors and provided definitions for
monopolies. It provides for price controls on monopolies
and bans acquisitions or mergers resulting in a
monopoly. The price controls are effected through
regulations defining "normative profit margins" for
enterprises identified as monopolies.
The state-owned enterprises are to be transformed into
commercial companies, after which shares are to be
sold through auctions or tenders. The privatization
process as such is, however, only in its initial phase.
Under the Ministry of Agriculture, 461 agro-industrial
state enterprises are destined for privatization. By June
1993, only a handful of auctions or tenders for these
companies had taken place.
Credit markets. Two major constraints facing both
private and cooperative producers are the difficulty of
obtaining credit and the high real cost of credit to
farmers in view of the unfavourable relative price
movements they have experienced. While below the
inflation rate, the current nominal interest rate is still
prohibitive for most producers, whose net returns are
ncreasing at a much slower rate than inflation. Banks
are also reluctant to lend in the current climate of
uncertainty about future landownership.
The government has attempted to alleviate the
situation through several programmes, but without much
success. In the autumn of 1992, it offered to guarantee
credit to finance planting costs, but no interest subsidy
was offered and producers were required to repay the
loans immediately after harvest, which forced them to
market their crop at a time when prices were at their
seasonal low.
In May 1993, another bill was passed authorizing
low-interest credit to help finance the costs of spring
planting. Banks that are still under more than 50 percent
state ownership are obliged to offer this low-interest
credit; the programme is voluntary for private banks.
Even though the interest subsidy is financed by the
government, banks including the state-owned
banks are reluctant to participate because the credit is
not guaranteed.
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The impact of agricultural reform
The immediate effect of reform has been to plunge
Bulgaria into a deep recession. GDP fell 17 percent in
1991 and another 10 percent in 1992. Further, a big
external debt, estimated to be $13.5 billion, has been
left over from the pre-reform regime. In addition,
Bulgaria was hit particularly hard by the collapse of its
important trade with the forrner USSR as well as by the
trade embargoes imposed on Iraq and later Serbia and
Montenegro. Consumer prices rose by 334 percent in
1991, mainly reflecting the February price liberalization
and administrative increases in energy prices. Inflation
abated in 1992 but remained extremely high at 110
percent. Unemployment in 1992 was estimated to be
15 percent as compared with 11.7 percent in 1 991 and
1.6 percent in 1990.
The impact on agriculture. Since 1990, there have
been significant supply-side adjustments in the crop and
livestock sector. Bulgarian agriculture has suffered the
same deterioration in terms of trade as the other Central
European countries: input prices rose by between four
and eight times in 1991, while output prices merely
doubled. This has been compounded by the uncertainty
surrounding land restitution and the liquidation of the
cooperatives. The other main factor affecting agriculture
is the collapse of the Soviet market.
The most dramatic adjustments have been in the
livestock sector. Between 1989 and 1992, cattle
inventories declined by 38 percent, hogs also by 38
percent and poultry by 51 percent. Livestock production
has become extremely unprofitable, as feed costs have
risen while government policies have combined with
reduced consumer deinand to hold down producer
prices. The problerns have been greatest in the stateowned hog and poultry complexes, which continue to
depend on very expensive compound feed. Private
livestock producers have been quicker to adjust their
feeding practices to the new economic reality, feeding
from their own grain production.
The livestock situation has also been deeply affected
by the liquidation of the cooperatives. Cattle have been
affected by this process more than other animals
because the majority of cattle were on cooperatives
rather than state livestock complexes. The first
cooperative assets to be disposed of tend to be the
animals. As a result, a large number of private
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individuals have found themselves the owners of two or
three cows. Many of the new owners have not been able
to provide proper housing or adequate feed. At the same
time, large-scale livestock facilities on the cooperatives
lie abandoned. The result has been a severe liquidation
of herds.
There has been less of a visible adjustment in the crop
sector. Grain yields have fallen as a result of a decline in
input use, the use of low-quality seeds, drought and

delays in planting. Wheat area, after falling in 1992/93,
should be back to its previous levels in 1993/94, despite
continuing low prices.
Maize area, after an increase in 1992/93, is expected
to decline significantly this spring, mainly because
sunflowerseed has proved to be more profitable.
Sunflowerseed prices are higher and sunflowers are also
easier to cultivate. Bulgaria is subject to frequent
droughts, causing a substantial variation in maize yields.
Much of the maize traditionally grown in Bulgaria is in
irrigated areas. As water and irrigation services have
grown significantly more expensive, producers have
become reluctant to plant maize.
Fruit and vegetable production has suffered greater
shocks from the transition. Over half of Bulgaria's fruit
and vegetable output went to the processing industry
while 80 percent of its 'processed production was
exported, mostly to the former USSR. With the loss of
the Soviet market, processing plants are working at onetenth of their former capacity, leading to a virtual
collapse of fruit and vegetable marketing. The most
evident result of this situation is a 36 percent drop in
vegetable production betvveen 1989 and 1992,
including a 53 percent drop in tomato output.
The negative impact on fruit production has so far
been less evident but a very negative trend is expected
to emerge in 1993 and 1994. Much of the land occupied
by the orchards is in the southern part of Bulgaria where
restitution has proceeded quickest. As this land is
restituted, the new owners do not have the funds to
apply optimal levels of pesticides or irrigation.
Prospects and policy issues
It will probably be a long time before the shape of
Bulgaria's future farrn structure becomes clear. A whole
set of institutions is needed to support the new private
farmers. In the meantime, the government is under
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pressure from the short-term negative effects of reform to
slow down the pace of reform and implement more
interventionist policies. Bulgarian agriculture has the
potential to become a significant source of hard
currency export earnings but major obstacles remain.
Particularly pressing are the interrelated issues of land
restitution and liquidation of the cooperatives. It is
feared that the thrust of the current law will take Bulgaria
back to its pre-Second World War farm structure,
dominated by tiny and fragmented farms. The average
size of new plots at the national level is about 0.5 to
0.7 ha. In the immediate future, it is expected that the
majority of landowners will want to form new and
smaller voluntary production cooperatives which will
allow the pooling of fragmented plots. In the long term,
the problem of fragmentation should disappear with the
development of land markets. However, efficient land
markets are hindered by the lack of institutions needed
to provide financing, brokerage services, surveying and
recording of transactions and by the lack of an
information system. Land sales are also slow because of
the currently low profitability of agriculture.
The liquidation of cooperatives is also creating great
uncertainty. There have been technical difficulties
connected with the valuation of assets and legal disputes
about the allocation of assets to former ovvners and
cooperative members. Liquidation councils have been
accused of incompetence and negligence, resulting in
poor preparations for sowing and planting delays.
In the past, the cooperatives were responsible for
many essential services to agriculture, such as
maintaining the irrigation systems and ensuring
phytosanitary controls on marketed produce. In addition,
they vvere the primary marketing channel for private
sector production. As the cooperatives are liquidated, no
alternative channels are being developed to provide
these services. There is also an insufficient system of
extension services to help private producers make their
production decisions, seek alternative marketing options
or form new cooperatives which might manage the
irrigation system or provide veterinary or other services.
Bulgaria has the potential to become a surplus
producer of wheat and livestock products. However,
vvorld market conditions could make it difficult for the
country to expand its exports. Even in 1992, the former
USSR was still the largest purchaser of Bulgarian grain
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(purchased under barter arrangements for oil and natural
gas). Bulgaria may have to continue to rely on this
market as the main customer for its wheat and livestock
products, and these exports will depend crucially on
developments in the republics. If incomes begin to rise,
this market could expand. On the other hand, with
successful economic reform, the Russian Federation,
Ukraine and Kazakhstan could emerge as serious
competitors for Bulgaria in the world wheat market.
Fruit and vegetables, the other major source of export
earnings, has been battered by the collapse of the Soviet
market. Exports of field tomatoes, unpeeled canned
tomatoes and apples have fallen to a fraction of their
previous level. At the same time, exports of early
tomatoes, greenhouse tomatoes and green peppers have
remained strong, with exports going mainly to Germany
and Austria as well as Poland, former Czechoslovakia
and former Yugoslavia, SFR. Markets could be
developed for other greenhouse vegetables. However,
this potential is gravely threatened by the current
difficulties of the sector. The greenhouses are slated for
privatization and are suffering the same financial
difficulties faced by state-owned firms. It is entirely
conceivable that some of the greenhouses could end up
abandoned or destroyed.
The processing industry is in a particularly depressed
state. Plants are technologically outdated, they are often
working at a fraction of their capacity and they need a
large infusion of capital to finance the renovation
needed to meet the quality standards of Western
markets.
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ROMANIA
The agricultural sector
Agriculture accounted for 19 percent of Romania s
in 1991 and employed 29 percent of the workforce. By
far the most important crops grown in Romania are
cereals, with wheat and maize covering about one-third
of the country's arable land. During the period 1986-90,
wheat production averaged 7.3 million tonnes while
maize production averaged 9.8 million tonnes. Other
important crops are oilseeds: sunflowerseed production
averaged 700 000 tonnes during 1986-90 vvhile soybean
production was typically around 300 000 tonnes per
year. The country's most important livestock product
is pork.
Romania was for some time a significant net
agricultural exporter, exporting significant amounts of
wheat and, in sorne years, maize. Other major exports
have been livestock products, sunflower oil, fruit and
vegetables. Throughout most of the communist period,
Romania imported large amounts of soybean and, in
some years, maize. However, during the final years of
communist rule, the Romanian Government's drive to
eliminate the country's foreign debt led to greatly
reduced imports of feedstuffs and the vigorous
promotion of agricultural exports. The result was
severe domestic shortages of most basic foods.
During the communist period, Romania's farm
structure vvas dominated by state and cooperative farms.
State farms, averaging 5 000 ha, covered 20 percent of
agricultural land and 16 percent of arable land. These
were state-ovvned enterprises in which the \workers had
the status of ernployees. Cooperative farms averaged
2 000 ha. VVorkers on cooperatives had the status of
"members" rather than employees and their income was
theoretically linked to the cooperative's performance. In
practice, there was little difference in the operation and
management of these two types of farm. However,
privatization of the tvvo types of organization is
proceeding in different ways.
There was a significant private sector during the
cornmunist period, however. About 9 percent of the

agricultural land continued to be privately owned,
although this land was mainly in mountainous regions
that were unsuitable for large-scale collectivized
agriculture. Another 8 percent of the land was in 0.5 ha
plots allotted to cooperative farm members for their
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personal use. The private sector contributed close to
40 percent of the meat, fruit and vegetable output.

Policy reform
Compared with other transitional countries in Central
Europe, the Romanian reform process has been
characterized by a high degree of gradualism and
caution in an atternpt to protect the population and limit
the recessionary impact of the structural reforms.
Retail prices. A first round of liberalization took place
in November 1990, when price controls were removed
for all but a list of 22 essential items whose prices were
fixed by the governrnent and subject to subsidies. Thus,
staple foods, together with energy and communications,
ernained under a price control system. In a series of
steps during 1991 and 1992, administrative price
ceilings were raised, food subsidies paid to processors to
cover losses incurred through retail price ceilings were
cut and the number of products subject to price ceilings
was reduced. From September 1992, formal price
ceilings persisted only for bread, butter, milk and milk
powder. On 1 May 1993, the remaining formal retail
price ceilings were lifted, leading to a more than fourfold
increase in bread prices. Yet food subsidies remain for
beef, pork, poultry and milk. These subsidies are paid to
state-owned processors who respect the governmentestablished minimum farmgate prices.
Producer prices. Prices in peasant markets were freed
soon after the 1989 revolution, but the government has
set minimum prices for basic commodities to be paid by
all state-owned purchasing enterprises. These prices
have been raised a number of times but, in general, have
not risen as fast as the rate of inflation. From 1 May
1993, minimum prices remained in force for wheat,
maize, pork, beef, poultry and milk. The continued de
facto monopoly power of the state purchasing
enterprises tends to keep prices close to the minimum
levels. Privatization has been slow in the downstream
sector and producers still have very few alternatives to
selling to state purchasing agencies. The low profit
margins of the state-ovvned companies and their
preferential access to state subsidies allows them to
advance inputs and financing to farmers in exchange for
forward purchasing contracts; however, this has resulted
in de facto barriers to the entry of new private agents in
agricultural supply and marketing.

183

CENTRAL
AND EASTERN EUROPE

Trade policy. The government's first act follovving the
revolution was to ban all agricultural and food exports,
reversing previous policies of maximizing exports
regardless of the effects on domestic food supplies. At
the same, time, imports of crucial inputs vvere
authoi ized. These imports vvere initially possible
because of the hard currency reserves that had been
built up during the previous year.
In 1991 most imports and exports were liberalized,
although export bans and quotas continued to be
applied for many agricultural !products. The leu was
devalued and made partially convertible, hard currency
auctions were authorized and the state rnonopoly on
foreign trade was abolished. Beginning in January
1992, exporters were allowed to retain their hard
currency earnings.
From 31 May 1993, export bans on agricultural
products were lifted, except for wheat and butter.
Agricultural imports are subject to rather high tariffs,
although these are frequently vvaived for "emergency
imports" in response to perceived shortages.
Non-agricultural privatization. Srnall-scale
privatization began in February 1990 when a decree was
passed that allowed the forrnation of private businesses
employing up to 20 people. The Commercial Societies
Law, passed in November- 1990, removed most
restrictions on the establishment of new businesses.
Also from this date, the leasing of state-owned assets
has been pursued. By the end of 1992, outside the
farming sector, there were over 200 000 private
businesses in Romania (including both new private firms
and privately rnanaged state-owned units) employing
some 1.4 million people.
Large-scale privatization began vvith an August 1990
law which called for the reorganization of all state
enterprises into either commercial companies, in which
the government continued to hold all the shares but
which are destined for privatization, or so-called regies
autonomes, which were to remain state property.
Theoretically, the regles autonomes were to be located
in perceived strategic industries (defence, energy,
mining, public utilities). A law passed in August 1 991
established the target of privatizing the state-owned
commercial companies within seven years. For this
purpose, the law created five private ownership funds,
holding some 30 percent of the shares of the commercial
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companies, and one state ownership fund, holding the
remaining 70 percent. The state ownership fund will
develop and implement annual privatization
programmes leading to complete privatization over
seven years. The five private ownership funds are joint
stock companies in which Romanian citizens hold share
certificates. The funds are supposed to develop methods
whereby shareholders can exchange their certificates for
actual shares in the companies themselves.
The process of privatization itself is only in its in'tial
phase. In agriculture, the large-scale privatization
programme will apply to both state farms and companies
in the upstream and downstream sectors, affecting a total
of 2 200 commercial companies. For 1993, 500 of these
have been proposed for privatization.
Land restitution. The redistribution of land began
spontaneously soon after the revolution, as cooperatives
disbanded and members divided their assets among
themselves. Formal land legislation was passed in
February 1991, according to which cooperative
members who contributed land, as well as members
who did not, are entitled to claim up to 10 ha, a quota
constrained by the availability of land. In areas with
excess land, up to 10 ha may be given to landless
families from other localities who would then be
obligated to take up residence and cultivate the land.
Most citizens are free to buy and sell land, but no one
may own more than 100 ha. There is a ten-year ban on
land sales by, new owners who did not own land in the
past. Foreign citizens may inherit land but must sell it
vvithin one year.
Former owners whose land is now in state farms may
not reobtain that land. Instead, the 176 000 owners
whose land was expropriated by state farms have
become shareholders in the state farms.
Romania's land restitution has proceeded more
quickly than in any other Central or East European
country. By June 1993, 90 percent of claimants had
received land. Privately owned land increased from 1.4
million ha in 1989 to 10.3 million ha in 1 991 and now
accounts for more than 70 percent of Romania's
agricultural land (80 percent of arable land). However,
the process has caused a return to the pre-Second World
War farm structure which was dominated by small,
fragmented holdings. The average size of new private
holdings is about 2 ha, often consisting of two or more
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non contiguous plots, which is also a reflection of the
pre-war farm structure. The return to this fragmented
farm structure has had a very negative short-term impact
on Romania's agricultural performance.
In the longer term, the consolidation of these holdings
could be accomplished through a land market. The sale
or transfer of land requires the seller to have the final
title to his land, and the process of titling has been very
slow. Of the approximately five million new
landowners, by mid-1993 only 300 000 had received
final titles. The government expects that about 700 000
more will receive titles within 1993 and that, by 1995,
80 percent of new owners will have final titles to their
land. VVould-be purchasers of land also find it very
difficult to obtain financing. Mortgages are offered at
high interest rates vvith a five-year repayment period.
Another serious problem faced by new landowners is
the lack of suitable machinery. Most of the country's
tractors are still owned by the state machinery stations
known as "Agromecs". The 611 Agromecs own 70 000
tractors and 27 000 combines, while there are only
36 000 tractors in the private sector. The government
has introduced a soft loan programme, offering lowinterest credit to producers who want to buy tractors
from the Agromecs. However, the fact remains that
many of the current tractors are too large to be used on
srnall private farms.
The formation of new cooperatives. To counter the
negative effects of land fragmentation, the government
has actively encouraged new private farmers to join
associations. There are two types of association: loosely
organized groups, ranging from small "family
associations" (typically with three, four or five families)
o sornewhat larger but still informal groupings and more
formally structured, legally registered associations. In
several cases, farmers with several non-contiguous plots
belong to two or more such associations, which allow
the pooling of adjacent pieces of land for joint
cultivation.
Agricultural credit. The government has undertaken
several initiatives to help farmers obtain credit, which
continues to present difficulties for most. Market interest
rates of 70 percent or more are prohibitive for most
producers, given the low rate of increase in agricultural
prices. Most agricultural credit is provided by Agrobank.
Before the revolution, Agrobank had just 10 000 clients;
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now it has 150 000. It has also become increasingly
independent of the National Bank of Romania, on which
it now depends for only 27 percent of its resources.
However, 80 percent of Agrobank's loans are short-term
and 60 percent are to Romcereal, the state grain
company. Agrobank also administers a soft loan
programme on behalf of the National Bank of Romania.
These loans carry an interest rate of 15 percent and can
be used by producers to buy inputs. However, demand
for these loans greatly exceeds the supply: 23 billion lei
were made available for this programme while
applications have been submitted for 250 billion lei.

The impact of economic reforrn
Romania has seen a decline in most economic
indicators that is no less severe than that of most other
Central European countries. GDP declined by 14
percent in 1 991 and a further 15 percent in 1992.
The inflation rate accelerated from 161 percent in 1 991
to 210 percent in 1992. Unemployment rose from
2.7 percent in 1 991 to 6 percent in 1992 and is still
on the rise.
The impact on agriculture. Agricultural output
declined by 14 percent in 1992 as a result of confusion
regarding land distribution, lower input use and the
severe drought in the summer of 1992. Declines were
registered in most crops and livestock products. The
cumulative decline in agricultural production from 1989
to 1992 amounts to 25 percent.
Total grain production in 1992 was down by 38
percent. With wheat area declining from 2.1 million to
1.5 million ha, production declined by 42 percent.
Wheat was less affected by the summer drought yields
were down only slightly from 1991 than by disruptions
caused by land redistribution. Maize output, severely
affected by the drought, declined by 35 percent. Planted
area increased by almost one-third, as the new private
producers sought to produce the feed necessary for their
animals, but yields declined by 50 percent.
Oilseed production has undergone major structural
shifts. Sunflower- area increased by 56 percent between
1990 and 1992, while soybean area declined by 13
percent in the same period. As in Bulgaria, private
producers have found sunflowers easy to cultivate and
they are relatively drought-resistant. The communist
government had strived for an increased soybean output
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in order to come closer to self-sufficiency in feed
production, but yields remained low. Once freed from
government directives, producers have clearly lost
interest in soybean.
The initial negative effects of land redistribution may
now have passed. Wheat area for 1993/94 is estimated
to be 2.3 million ha, which is back to historical levels.
Maize area is expected to be very close to that of 1992/
93 and sunflower area slightly higher.
Romania has suffered dislocations in its livestock
sector similar to those of Bulgaria. Cattle herds, being
more difficult to keep on small private farms, have
declined the most by 31 percent between 1990 and
1992. Hog numbers declined by 16 percent in the same
period because of the country's inability to import
sufficient maize or soybean meal. Milk production
declined by 14 percent from 1990 to 1992.
Prospects and policy issues
Romania may be suffering sonne of the worst disruptions
compared with any country in Central Europe, with the
exception of Albania. The fact that Romania, once a
major exporter, had to import more than 1 million
tonnes of cereals in 1990, 1 991 and 1992 is an indicator
of the magnitude of the problems it is facing. At the
same time, inflation continues to be high, large-scale
privatization is proceeding slowly and the government
seems to be more hesitant than others in the region to
implement reform fully. Still, such a cautious approach
has not spared Romania the disruptions and severe,
immediate recessionary impact also experienced by the
region's other reforming countries.
Romania has the potential to become a significant
exporter of several agricultural products but the
realization of that potential will depend on the
government carrying its reform programme through
completely. Romania clearly illustrates the problems
involved in rapid privatization without the simultaneous
creation of the institutional infrastructure needed to
support the new private sector. One of the most pressing
needs appears to be an acceleration of granting final
titles to restituted land. Without permanent title,
landowners are unable to sell their land and cont ibute
to the consolidation of landholding.
Another important need would be the develop ent of
a greater diversity of marketing and input supply
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alternatives. Most purchasing and input supply is still in
the hands of costly and inefficient state-owned
monopolies which maintain their profit margins by
holding down prices paid to producers. In this context,
an important contribution could be the development of a
more extensive network of cooperatives. The
associations currently being encouraged are production
cooperatives, which pool adjacent pieces of land to
achieve more efficient cultivation. These associations,
however, are still at a serious disadvantage when
dealing with input suppliers or procurement
organizations. There appears to be a need for marketing
and input cooperatives in addition to the current
production cooperatives.
The development of better extension and information
systems would also play a positive role in improving the
prospects of Rornanian agriculture. Present efforts are
aimed at improving the structure of information
transiTiission as regards channels of distribution, market
information and agricultural production forecasts.
The development of Romanian agriculture could also
be greatly enhanced by the removal of remaining export
restrictions, vvhich hold down producer prices and
ultimately inhibit supply. If Romania wishes to reduce or
turn around its negative trade balance, it will eventually
have to encourage exports. Agriculture is one of the
sectors with the greatest potential to generate export
earnings in the short term.
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THE RUSSIAN FEDERATION
Food supply
During the 1980s the growth in agricultural production
was double that of population, with the livestock sector
showing particular dynamism. Average incomes,
however, increased even faster than agricultural
production with the result that, although average per
caput consumption grew, food demand especially for
animal products continued to exceed supply. This
prompted leaders of the former USSR to put increased
food production high on their economic policy agenda.
However, the inefficiencies of the production and
marketing systems necessitated high and increasing
subsidization and rendered evident the need for reform.
The urgency of reform became imperative by 1990
when agricultural production began to shrink,
accentuating the supply/demand imbalance and
rendering even more manifest the shortcomings of the
country's marketing and distribution systems. The excess
demand situation persisted through 1 991 but was
reversed in 1992 when consumer prices rapidly
increased following partial liberalization, causing a
contraction in the demand for foods. In the case of
animal products, the reaction of the processing industry
was to reduce meat and n-rilk purchases from farms
instead of lowering their sales prices. Underlying the
increasingly precarious overall food demand/supply
balance was a significant reduction in consumption,
particulary of livestock products.
A parallel phenomenon that may have mitigated the
imbalance of the food economy to a certain extent was
the slowing in population growth which, from 0.7
percent annually up to the late 1980s, was expected to
turn negative by 1992. This reversal was linked to the
deterioration of living conditions and fears and
uncertainties arising from the recent economic and
political transformations.
As regards food consurnption patterns, official
estimates for the first quarter of 1993 indicate declines
in per caput consumption below the level of the period
January-March 1989 (the most favourable among recent
years) of 21 percent for meat products, 34 percent for
milk products, 7 percent for eggs, 5 percent for fish
products, 13 percent for sugar and confectionary and
32 percent for fruit. On the other- hand, consumption
increased by 22 percent for grain products, 4 percent for
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potatoes and 8 percent for other vegetables during the
same period.
Consumption of animal proteins, which had already
fallen slightly in 1990 from the levels of 1989, seems to
have declined further by about 20 percent during 199192. These were proteins partially substituted by starchy
foods. Overall, per caput calorie intake fell to about the
level of the 1970s, although other estimates point to
even lower figures.
Although average food intakes still appear relatively
high, considerable pockets of malnutrition emerged
among less favoured regions and population groups.
Food access problems were accentuated by the reduced
control on farm marketing operations and barter deals as
vvell as by the regionally and locally different systems of
fixing and/or subsidizing consumer prices for some
foods (the latter measure having been legalized by a
presidential decree of 27 March 1993). Price differentials
arnong cities remained wide, despite some reduction
over time which was probably caused by the response of
economic agents to the opportunities for arbitrage that
such a situation offered. By the end of March 1993 the
discrepancies between the highest and lowest levels of
consumer prices among cities were 1:70 for bread, 1:34
for milk, 1:16 for beef and 1:10 for vegetable oil,
potatoes and other vegetables. Even those groups of the
population that were less affected by the unequal
distribution of food supply still experienced a deeply felt
qualitative deterioration in their diets.
The overall situation may nevertheless be less gloomy
than suggested by the official statistics to the extent that
these do not comprise the unknown quantities of food
that is privately produced and sold outside the official
sphere in more or less legal ways.

Agricultural production in 1992/93
Agricultural production was estimated to have fallen by
about 6 percent in 1992, with meat, milk and egg output
decreasing by as much as 12 to 15 percent.
Among individual crops, only cereals, pulses and
potatoes recovered substantially from the setback of the
previous year. The area under grain expanded slightly in
1992 to 62.4 million ha and still further in 1993. Of
3ignificant bearing on animal feed supplies was the
Jecline in pasture, from 28.8 million ha in 1986 to
23.3 million ha in 1992.
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One of the factors limiting the growth of crop yields is
the degradation of soils. This process has been going on
for more than 100 years but Russian soil scientists point
out that it has greatly accelerated during the past ten to
20 years.

The explanatory factors include widespread neglect of
anti-erosion techniques, insufficient crop rotation, soil
compaction through overuse of heavy machinery, an
unbalanced use of mineral fertilizer- and salinization
through excess irrigation and insufficient drainage. The
detrimental effects are difficult to quantify but are
commonly recognized to weigh heavily on potential
yield growth.
In 1992 total livestock numbers declined by 5 percent
for cows, 6 percent for other cattle, 11 percent for pigs
and 9 percent for sheep and goats. The decline on
collective and state farms was only partially offset by
increases in private farms. Up to 1991, the rate of
decrease in the overall herd was smaller than that of
meat and milk output, thereby implying slowly rising
animal productivity. For 1992, however, the official
statistics report diminished productivity.
Herd numbers and animal production further declined
during the period January-March 1993 and vvill most
likely continue falling for the rest of the year, although
perhaps at a slower pace than in 1992 thanks to higher
government procurement prices. Shortages and/or high
prices of feed remain the major reason for this decline.
The 1992/93 agricultural year started with autumn
ploughing and sowing being reduced by one-fifth
compared with normal rates, but with moderate frostlifting of grain. Depending on summer and autumn
vveather, crop production in 1993 could improve slightly
over the results of 1992 yet will not compensate for the
decline in livestock production. Overall, agricultural
production is likely to decrease by 5 percent or more.

Agricultural policies
Agrarian reform is generally perceived to be a
prerequisite for enhancing growth of agricultural
production, balancing demand and supply, raising
nutrition standards and improving the performance of
downstream activities linked to agriculture.
The conceptual and operational implications of reform
are loosely defined by such slogans as restructuring,
marketization and plurality of socio-economic
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formations. There are strong divergencies of opinion as
to the nature, speed and depth of the process.
The institutional instability surrounding agrarian affairs
is illustrated by the fact that the Centre of Land and
Agro-industrial Reform was created in June 1992 and
subsequently abolished in May 1993. Various
government agencies and regional authorities are
influential in implementing reform laws and decrees in
their own ways. Another actor, represented in most
provinces and counties, is the Association of Peasant
Farms and Cooperatives of Russia (AKKOR).

Reorganized and new farms. There is general agreement
that, in the foreseeable future, the bulk of primary food
products will have to be generated by the collective and
state farms, whether in their traditional form or after
reorganization. In 1992, their share in gross output was
some 60 percent and that in marketed output even
larger. However, a new sector of family and private
"peasant farms" is coming into existence, although it still
accounts for a minor part of the country's agricultural
output.
Yet, how fast should private farming expand and what
should be its relationship with collective and state
farms? Should the latter remain as huge as in the past or
be broken into smaller but still large (by Western
standards) units? The farmers remaining on the
reorganized state or collective farms shall be awarded
shares in assets and land, but should such shares be
assigned in physical or in value terms? Although a
number of laws, decrees and ordinances have been
issued on these and other questions, they are still
disputed and implemented locally in different ways.
In principle, private full ownership is already granted
by law, but the selling or buying of privately owned
farmland for non-agricultural purposes remains
prohibited by law and constitution. In late 1992, full
private ownership was finally granted by law only for
garden and household plots, and two corresponding
constitutional amendments were also approved.
Reforming and privatizing the huge public farms while
minimizing losses and disruptions is no less important
than setting up new individual farms. Disagreements
exist as to the speed, depth and form that these parallel
processes should take.
Up to the end of 1992, out of a total 25 609 collective
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and state farms, 19 71 9 vvere "reregistered". Thirty-five
percent of these kept their previous status while 65
percent reorganized in "other forms of ownership". The
majority of the latter (8 551) became "societies" with

limited liability or "rnixed societies", while another
2 410 formed "agricultural (production) cooperatives"
and "associations of peasant farms". Some split into
srnaller cooperative units, among which a number
evolved into what can be considered wholly
independent peasant farms. Overall, the extent to which
the reorganized farms can be considered private is a
question of definition.
During 1992, 134 700 new family and private, small
group farms came into existence, bringing the total to
183 700 by the end of the year. As most of them were
set up after spring 1992, their contribution to that year's
agricultural output was only 2 to 2.5 percent. Up to mid1993, their number grew to more than 250 000 and they
farmed about 10.4 million ha or 5 percent of the Russian
Federation's agricultural land. The average area per farm
was 43 ha. Farnily and private farms have begun to
organize cooperatives for buying, leasing and servicing
machinery as well as for processing, marketing and
banking. Forming such cooperatives is often made
difficult by the absence of relevant legislation, which
leaves them in a semi-legal status. Moreover, the small
number of private farms that usually exists in a given
locality is not sufficient to support viable cooperation.
The sector of household plots and gardens has greatly
expanded in recent years in terms of quantity and value

of output Including the rural "personal" plots, this
private sector as a whole accounted for 80 percent of the
total output of potatoes (produced on 73 percent of their
plantations) and 55 percent of the other vegetable
output. Some reformers hope that the rural household
plot farming will expand, as it is a less costly and more
realistic way of establishing genuine family farms.

Price parity. Another- rnajor economic as well as
political bone of contention in 1992/93 was price
policy. Advocates of intersectoral equality want
agricultural producer prices to rise at a similar pace to
those of the industrial inputs. Nevertheless, the prices for
such inputs are estimated to represent only 25 to 40
percent of agriculture's production costs. Labour,
intrafarrn or interfarm inputs, land, management (or
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41 Land, long denied as a cost

factor, was at last indirectly
assigned a price, although a low

one, with the introduction of
land taxes, rents and limited
selling and buying of land in
1991.

organization of farming) account for the greater part of
these costs.41 In any event, it is unlikely that an
alignment of price increases between agricultural output
and industrial input would by itself greatly help
agriculture or reduce the need for greater efficiency
within the sector.
During 1991, the state roughly doubled the industrial
input prices for agriculture and the practice of applying
contractual prices expanded; at the same time, prices
received by farmers rose by one-half and more.
On the whole, domestic terms of trade developments
in 1991 and the first nine months of 1992 did not appear
to penalize agriculture unduly. Indeed, industrially
produced inputs liad previously been supplied at
extremely low costs.
The issue became worrisome only in late 1992 when
prices of industrially produced inputs and services were
largely liberalized. During the last three months of that
year input prices rose 3.3 times faster than agricultural
output. The wholesale prices for industrially produced
inputs rose 1.9 times during the first quarter of 1993,
with a 2.1-fold increase for trucks and tractors and a
2.4-fold increase for mineral fertilizer and feeds.
No less detrimental to farmers than the increases
in input prices as such were the delays (frequently
extended over several months) in payments for
agricultural products as well as in credits and inflation
compensations. More recently, these delays were
somewhat shortened by all payments being made
through the country's central bank. Still, given the above
price increases, a one-month delay alone means roughly
a 25 percent value decline of the money available for
input purchases. However, in most cases industry and
services demanded immediate or even advance
payment.
In early 1993, the Russian Federation Government
made an effort to re-establish "price parity" and to
compensate at least partly for the effect of payment
delays. A decree of 23 January 1993 provided for several
forms of financial support for the food economy,
including compensations of 30 percent on input cost
rises. Following the decree, the government sharply
raised the 1993 procurement prices for all categories of
farmers producing grain, oilseeds and sugar beet.
Procurement prices for grain which, in August 1992,
were fortyfold more than the average prices for 1990,
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were again more than doubled in February 1993 and
raised slightly further in March. The new prices are to be
revised every three months in the light of changes in
input prices and production costs on the basis of
negotiations between the Ministry of Agriculture, the
state purchasing organization and the "Agricultural
Union". Moreover, half of the price will be paid in
advance on conclusion of a sales contract. By April
1993, milk was paid roughly twice, and meat about ten
times, the price of grain.
State purchases now only account for the smaller part
of the marketed farm output and their importance varies
greatly by region. [ven so, they rnay help maintain
minimum pi ice levels in the case of excessive declines
in market prices. VVhether budgetary constraints will
allow the state to honour its purchasing commitments
fully is a different question.
From the late 1980s, the state began reducing its role
in food marketing and distribution. [ven though 1992
was a relatively good harvest year, state procurement of
the main crops was much smaller than during the period
1986-1990. Nevertheless, procurements exceeded
planned targets for most major products except grain
and potatoes. A decree of 17 December 1992 requires
that each region should aim at creating its own grain
fund and subsidizing the consumer price of bread.
For 1993 planned purchases through the central fund are
only 12.6 million tonnes of grain, 2.6 million tonnes of
potatoes, slightly more than 1 million tonnes of meat
and 6 million tonnes of milk.
Since 1991, collective and state farms have been
permitted to sell part of their livestock products through
their own marketing organizations. Such sales were
small in 1991 but, by 1992, amounted to roughly 20
percent of total rneat output. Another 30 percent is
produced privately with only a small part sold to state
agencies, mainly through the collective and state farms.
Thus, about half of the meat output is self-consumed or
marketed outside the official trade system. The
corresponding percentages are smaller for eggs and
milk and larger for potatoes and vegetables.
By a decree of 12 February 1993, the state president
requested that central and regional public food funds
should guarantee adequate food supplies to some zones
which, because of adverse clirnatic conditions or
population size, are not self-sufficient. Beneficiaries are
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Moscow and St Petersburg, a number of northern and
industrial zones, the army and some other state
organizations. Purchases to this end are to be effected
on the basis of voluntary contracts, partly through
privatized trade organizations on behalf of the state.
Purchases abroad and from states of the former USSR are
also to contribute to the central fund.

Barter operations and foreign trade
The reduced role of central purchases has not yet given
vvay to a functioning market, but a primitive form of
market is operating under galloping inflation and with
some remnants of the former command economy. In
1992 food processing was still largely a monopoly of
state-owned firms. Sugar is a special case: part of the
refined sugar output is returned to the beet producers on
the basis of contracts vvhile another smaller part is
retained by the refineries, thus being consumed and
marketed outside the state system. Similar practices are
observed for mixed feed.
The volume of free grain trade in 1992 is estimated to
be around 15 percent of production, with 2 percent
going through the commodity exchanges (birzhy). Barter
trade among farms, non-industrial enterprises and
territorial administrations has expanded. An example is
the "barter fund" of Vologda province, which exchanges
metal, timber and machines for animal feeds and other
foods from Kazakhstan and some Russian provinces.
Throughout the Russian Federation, many farms barter
i-neat and other farm products in exchange for needed
inputs. About 30 percent of industrial farm inputs are
estimated to be acquired outside the parastatal
AGROSNAB system, and this share is expected to reach
45 to 50 percent in 1993 and subsequent years. Such
transactions, even where legal, are only officially
recorded in part.
Up to autumn 1991, food trade among the republics
of the former USSR was only recorded for individual
republics and was not published systematically. The first
statistical yearbook, published by the Russian
Federation, contained data on main food commodity
irnports and exports from former Soviet republics
vvithout a breakdown by trading partners. Most likely,
these data only cover exchanges through state-owned
firms and the procurement system using public funds.
Apart from grain, former Russia's agricultural imports
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from other republics in 1989 consisted mainly of meat
and meat products (876 000 tonnes), mill< and mill<
products (4.5 million tonnes), 847 million eggs,
3 million tonnes of vegetables, fruit, grapes and melons
and 2.6 million tonnes of sugar. On the other hand,
former Russia's deliveries of these products to other
republics were negligible, except for eggs and potatoes.
Since then, the quantities (including those from Georgia
and Baltic states) have greatly declined. Even the
reduced agreements concluded for 1 991 were not
fulfilled.
The main suppliers of meat and milk were Ukraine,
the Baltic states and former Belarus. Ukraine also
supplied most of the eggs and former Belarus most of the
potatoes. Central Asia, Ukraine and Moldavia were the
main suppliers of vegetables, fruit and melons. The main
supplier of grain from within the former USSR to Russia
was and still is Kazakhstan.
The above refers to the so-called "near abroad" as
distinct from "far abroad" trade, the latter referring to
trade vis-à-vis countries outside the former USSR, which
now include the three Baltic states. For grain, the
Russian Federation heavily depends on imports from far
abroad, the other most important import items being
sugar, meat, vegetable oil and oilseed meal. According
to official data, far abroad wheat imports in 1992
increased from 12.4 million tonnes in 1991 to 20.6
million tonnes, but maize imports were more than
halved from 11.8 million tonnes to 5 million tonnes. Far
abroad imports of meat in 1992 decreased to 380 000
tonnes (in 1 991 they were 693 000 tonnes) while those
of vegetable oil increased fourfold, from 108 000 to
452 000 tonnes, and those of sugar from 3.6 million to
4 million tonnes.
Barter trade operations are also reported between
territorial administrations and partners far abroad, e.g.
between St Petersburg and Poland or Hungary; or the
Ufa oil and Vorkuta coal vis-à-vis Lithuanian meat.

Prospects for agriculture
It will not be before two or three years, perhaps even
more, that the 1 986-1 990 farm production levels can be
expected to be reached again. This applies more to the
livestock sector where rebuilding the animal herds will
take time. One may even question whether regaining
earlier output levels should be a primary goal. Rather,
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the emphasis may be shifted to: i) better integration of
downstream activities linked to the food sector; and
ii)adjusting to the changes in consumer demand that
may be expected when real incomes recover although
regaining their previous level may be an even lengthier
process.

Renewed growth in agricultural output will probably
be sought by increasing productivity without raising
capital and labour costs per unit of output. Cost
reduction, even more than physical growth objectives,
could become the main contribution of the new
individual farms. The collective and state farms and their
reorganized successors still have to prove their ability to
render this service to the food economy, all the more so
since direct and indirect subsidization of agriculture is
growing again. To this must be added the cost of higher
state purchase prices and the subsidies on livestock
products in 1993 as well as central and local consumer
subsidies. If agriculture does not reduce its production
costs, it will remain a major factor of inflation and,
thereby, become increasingly a factor of economic
distortions itself.
The solution of these problems in the long term will
require the settlement of currently conflicting views
among policy-makers, from top to local levels. Political
and economic uncertainty are the greatest obstacles to
the reform and recovery of the Russian Federation's
agriculture.

OECD COUNTRIES
OVERVIEW
The OECD countries' policy actions in agricultural trade
and the macroeconomy affect the vvelfare of the
developing countries often as much as or more than
these countries' own policies. The combined
macroeconomic policies of the developed countries
have a heavy influence on the global economic growth
and inflation rates, interest rates, exchange rate structure
and, therefore, the levels of trade and capital flows
among countries. The domestic agricultural and
agricultural trade policies of the developed countries
also strongly influence the vvell-being of developing
countries' agricultural sectors and rural communities.
For these i easons, The State of Food and Agriculture
reports each year on changes in the world economic
environment in its World review, and on changes in the
agricultural and trade policies of OECD countries in its
Regional review.
The State of Food and Agriculture 1993 highlights
some of the likely impacts of the reform of the Common
Agricultural Policy (CAP) of the European Economic
Community (EEC), having reported on the CAP reform
measures in 1992. With a new administration and

agricultural legislation (which expires in 1995) in the
United States, the relevant section raises some of the
rnajor issues and likely options that vvill be considered in
adjusting United States agricultural policy to changing
realities. Finally, as the world's largest net importer of
agricultural products, Japan has announced a sweeping
agricultural policy reform package. The section on Japan
highlights the changes taking place in the country's
agricultural sector, both as pait of and apart from the
announced reforms.
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UNITED STATES
The budget deficit and its impact on agricultural policy
A new administration, committed to increased economic
growth and a phasing out of the budget deficit has taken
over in Washington, DC. The major preoccupation has
been how the new austerity programmes to reduce the
budget deficit will affect different societal and economic
groups, including agriculture. The changes and shifts in
direction of agricultural policy that are likely to occur
over the next several years are important to United
States agriculture but they are no less important to the
global community, since that country's agriculture plays
a predominant role in the global agricultural arena.
Following is a brief analysis of the general consequences
of possible changes in United States agricultural policy
in the conning months and years.
A desire to reduce the government's budgetary deficit
has led the United States adnninistration to propose a
package of measures to Congress, ainned primarily at
cutting governrnent expenditures and increasing
revenues. Some of the measures would modify existing
agricultural programmes, while other more general
actions, such as those proposed in the area of tax policy,
would affect agriculture as part of the overall economy.
The adnninistration proposed phasing in the agricultural
reforms fronn FY 1994 to 1997 and requested legislation
to make some of the changes immediately while leaving
others until the 1995 farm bill.
The administration's agricultural proposals represent
an adjustnnent of programme mechanisms rather than a
fundamental change in the form of farm programmes.
Even the measures proposed for inclusion in the 1995
farm bill do not imply a radical change in structure,
although they conceivably could pronnpt consideration
of more fundamental reforms. Under the current
proposals, the target price/deficiency payment
mechanism for supporting farm inconnes remains in
place, as do the loan rate and production control
mechanisnns for supporting prices. The administration
explicitly ruled out an early reduction in export subsidies
on the grounds that it would not be appropriate to
"disarm" unilaterally before the issue was resolved in
GATT's stalled MTNs.
The two changes that would have the greatest
budgetary and programme impact, and which would
become effective for 1996 crops, are: an increase in the
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mandatory area from which production is not eligible for
support payments under the so-called "triple base"
programme from 15 to 25 percent of base acreage; and
the elimination of the so-called 0/92 and 50/92
programmes. Under the 0/92 programme for wheat and
feedgrains, producers may plant from 0 to 100 percent
of their acreage eligible for production support (payment
acreage) but still receive deficiency payments on 92
percent of that payment acreage without suffering a
reduction in the farm's future programme acreage base.
The benefits are calculated in the same way for rice and
upland cotton, except that farmers must plant at least 50
percent of their payment acreage (50/92).
Eliminating the 0/92 and 50/92 programmes would
require farmers to return the acreage currently under
these programmes to production in order to receive
programme benefits. This would reduce the partial
decoupling accomplished by the 0/92 and 50/92
programmes and the resulting increase in production
may need to be offset by increases in Acreage Reduction
Program (ARP) levels.
Eliminating these programmes may also affect farmers'
decisions concerning the Conservation Reserve Program

42 See The State of Food and
Agriculture 1992, p. 119.

(CRP). Many CRP contracts will begin to expire in 1996.
What will owners do with this land then? Until now, the
likely choices have included a renewal of the CRP
contracts; the continued idling of some or all of that
land, but under the 0/92 and 50/92 programmes; or the
return of the idled land (for which farmers retain a base)
to production. Elimination of the 0/92 and 50/92
programmes would remove one option, and there is
uncertainty about the CRP renewal option.
It is unclear whether or not Congress will honour the
new administration's request for funding in 1994 and
1995 to enrol the additional 1 million ha in the CRP to
meet the target set by the 1990 Food, Agriculture,
Conservation and Trade Act (FACT). How it may deal
with reauthorization of the CRP when its authority
expires at the end of 1995 is also a question to be
considered. Some critics of the CRP have suggested that
the $1.8 billion now spent annually on CRP rental
payments could be put to better use in other approaches
to conservation. The increased output which could result
from the elimination of these options might be offset by
increases in the ARPs for programme crops.
Other policy changes proposed by the administration
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with the aim of achieving budget savings include:
directing subsidies to farmers with an off-farm income
below $100 000; increasing loan origination fees and
assessments for certain programme crops; reforming
crop insurance and disaster assistance programmes; and
phasing out subsidized sales of timber from public lands.
The long-term irnplications of these proposals to cut
the United States federal budget may make the farm
programmes less attractive to potential participants. As
programme benefits for farmers are further reduced by
the increase in mandatory flexible acres and the possible
required increase in ARPs (if the CRP and 0/92 and
50/92 programmes are eliminated), some farmers may
find it is to their advantage not to participate in the
programmes. They would still be able to take advantage
of higher domestic prices for commodities as a result of
the programmes but, at the same time, they would be
able to produce whatever amount of any commodity
they chose. The government would be less effective in
controlling the supply of a commodity, which is the
mechanism used in the commodity programmes to
maintain price levels.
The CRP and other conservation measures in the farm
programmes have also provided a means for the United
States Government to help control soil erosion and
pesticide runoff on farms. Participating farmers must
meet certain conservation requirements to be eligible for
programme payments. VVith reduced programme
participation, the farm programme would be less
effective in this role. VVithout these measures to control
the adverse environmental effects of agriculture, the
government would need to find new ways of responding
to the general public's growing pressure to regulate such
issues. One likely result would be new laws enacted by
individual states as a means of control. Such laws would
vary by state and would therefore affect farmers
differently depending on the location of their farms.
Farmers still participating in the programmes may also
be adversely affected if increasing numbers of farmers
choose not to participate in the farm programmes. If
supplies increase, programme pressure may be placed
on !participating farmers to reduce their production
further as a means of controlling supply. Such control
vvould be effected by increasing the level of the ARP,
which would further reduce the programme payments
that a farmer could receive and thus also reduce the
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incentives for participating in the programme. The cu s
may also have the opposite budget effect to that
intended, since they may actually increase government
spending on farm programmes. An increased supply
resulting from programme changes would lower the
market price for a commodity while deficiency
payments would rise as the difference between the
market pi ice and the target price widened. The higher
payments to participating farmers would increase
government expenditures, depending on how many
farmers remain in the programme and on the amount of
increase in the payments.
The United States Government is committed to its
export programmes as long as similar programmes exist
in other major agricultural producer countries. Levels
of assistance, provided under schemes such as Public
Law (PL) 480 and the credit guarantee programmes,
are rnandated by Congress and will remain in effect
through 1995.
If further increases in acreage ineligible for support
under the triple base were to reduce the number of farms
participating in farnn programmes, a major challenge for
the United States Government would be to maintain
levels of commodity stock in the Commodity Credit
Corporation (CCC), which is used to provide food
assistance.

The long-term outlook for export programmes will
depend on budgetary issues facing the United States
Governrnent when the present farm act expires in 1995.
The arnount of money appropriated to different export
programmes and food aid will depend on what pressures
exist at this time with regard to government spending.
Programmes such as PL 480 are likely to continue at
similar levels. However, export programmes such as the
Market Promotion Prograrn may be reduced. The future
of the Export Enhancement Program (EEP) is more likely
to be determined by what happens at the GATT
negotiations and by perceived competition from other
developed countries rather than by the budget.
The effect of the contemplated programme changes on
decoupling and market liberalization is unclear.
Elimination of the 0/92 and 50/92 programmes would be
a retrenchment from decoupling while the increase in
mandatory flexible acres ineligible for support payments
from 15 to 25 percent would enhance the decoupling
process. Increased supply, including for export, from
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lower programme participation would lower prices in
world markets and, to the extent that this would
precipitate further government intervention to control
supplies, the earlier movement towards market
liberalization would be reversed.
The recent situation and policy developments
Situation. Relatively strong prices at planting time, a
relaxation of government planting restrictions and
generally favourable weather conditions led to larger
harvests of nearly all major United States programme
crops, particularly maize, in 1992. Despite stronger
exports, privately held stocks of nearly all cereals
(especially maize) - including the Farmer-Owned
Reserve (FOR) - grew during the 1992/93 marketing
year. Government-held stocks remained near the
minimum needed to maintain the 4 million tonne Food
Security Wheat Reserve (FSWR) and to operate food
relief programmes.
Export assistance. It was proposed that the level of
export credit guarantees be maintained at the same level

in FY 1994 as in 1993 - $5 billion for short-term
guarantees, $500 million for medium-term guarantees
and $200 million for guarantees of sales to emerging
democracies. The administration's budget proposal
assumes as much as $1 billion in EEP bonuses in 1994
compared with an estimated $1.2 billion in 1993 and
$968 million in 1992.
Food aid. PL 480 food assistance was estimated to be
$1 698.9 million in FY 1993 compared with $ 1 604.5
million in 1992. A reduction to $1 618.1 million was
proposed for 1994 as part of the administration's deficitreduction programme. The proposal for 1994 would
finance an estimated 6.3 million tonnes of commodities,
about the same amount as in 1992 but approximately
200 000 tonnes less than was estimated for 1993. East
European countries are increasingly becoming recipients
of United States food aid under PL 480 Title I credit
sales, accounting for 37 percent of the 2.5 million
tonnes of commodities that had been allocated as of
mid-May 1993. In addition, the United States in April
1993 pledged $700 million (including $200 million for
transport costs) to the Russian Federation: this was to
finance $433.5 million in credit sales of agricultural
commodities and $66.5 million in donations under the
Food For Progress (FFP) programme. An additional
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$194 million is to be used for direct food aid donations
provided under the Section 41 6(b) surplus disposal
programme and FFP programme.
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EUROPEAN ECONOMIC COMMUNITY
Common Agricultural Policy reform
The State of Food and Agriculture 1992 presented an
overview of the main elements of the Common
Agricultural Policy (CAP) reform, approved in June 1992.
This section views the reform package in the context of
the problems it intends to address and the effects it is
expected to have in the coming years.
The reform of the CAP constitutes a response to a
series of problems that had been building up within the
European Economic Community (EEC) over a number of
years. The price-driven support system was leading
increasingly to overproduction, as a continuously
expanding farm output was outstripping demand. The
budgetary costs associated with the disposal of
increasing surpluses through stockpiling and export
subsidies had continued to grow steadily in spite of
virtually static producer prices since 1985. Attempts to
cut costs and curb surpluses throughout the 1980s had
proved insufficient. Furthermore, in spite of the high
budgetary costs of maintaining the price support system
in addition to the costs borne by consumers through
higher prices, it was felt that the CAP no longer provided
the desired support to farmers, particularly small farmers
and those in less favoured regions, who were unable to
take full advantage of more intensive production
methods and, therefore, to benefit from the price support
mechanisms in the same way as larger farming units.
Indeed, prior to reform, more than 80 percent of EEC
spending on agricultural support went to less than 20
percent of the Community's farmers. An additional
problem in many areas of the EEC was the
overexploitation of land with intensive fertilizer use.
The specific elements of the reform package agreed
in 1992 were presented in greater detail in The State of
Food and Agriculture 1992. The agreed reforms will be
phased in gradually over the marketing years 1993/94,
1994/95 and 1995/96. VVhen fully implemented, the
reforms should have a major impact on EEC agriculture,
at once affecting production, farm incomes, farm
structures and the environment.

Farm production
Farm production will be affected by the various changes
in the market regimes as well as by some of the
accompanying measures such as the afforestation and
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environmental programmes For arable crops (cereals,
oilseeds and protein plants), various elements in the
reform package will have a limiting effect on production.
This should be the case for the significant cereal price
cuts, which will bring the intervention price dovvn to
100 ECU per tonne by 1995/96, and the abolition of
guaranteed prices for protein crops from 1993/94
(guaranteed prices for oilseeds were already abolished
frorn the marketing year 1992/93).
In addition, the set-aside requirements for producers to
qualify for the direct payments designed to compensate
for the price cuts vvill have a limiting effect on the
production of arable crops. The initial set-aside
requirement has been fixed at 15 percent of arable
cropland on a rotational basis, but this can be modified
yearly in the light of the niarket situation. Small farmers
who produce less than 92 tonnes of cereals will,
however, be exempt from the set-aside obligation and
will still qualify for compensatory direct payments. Land
devoted to arable crops may also be reduced through
the absorption of land by forestry as a result of the
afforestation programme.
The production of arable crops may be further
reduced by some of the elements in the new
environmental programme; namely, measures to
promote extensive ot crop production, long-term setaside for environmental reasons and the conversion of
arable land into extensive pasture.
Although the total effect of all the above measures on
arable crops is very difficult to quantify, the Commission
of the European Communities (CEC) has attempted to
estimate production for 1999. For cereals, production
estimates for 1999 were based on a hypothetical setaside rate of 15 percent and the absorption of 1 million
ha of arable land by the long-term set-aside and
afforestation schemes.
These assumptions signify a drop in total EEC cereal

area from 36 million ha in 1991/92 and 35.7 million ha
in 1992/93 to 33.3 million in 1999/2000. On the further
assumption of yields stabilizing at the levels of 1991/92,
total EEC cereal production in 1999/2000 is projected to
be 167 million tonnes compared with 181 million
tonnes in 1991/92 and 166 million tonnes in the
drought-affected crop year 1992/93. If yields are
assumed to continue increasing at 1 percent per year
(somewhat lower than the 1.8 percent annual increase
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recorded over the last five years), production in
1999/2000 should reach 1 77 million tonnes.
Meat production will be affected mainly by the
Lhanges in the beef regime and the decrease in feed
prices following the cereal price cuts. Beef producers
will be directly affected by the 15 percent cut in
intervention prices but this will be counterbalanced by
the decrease in feed prices following the price cuts for
arable crops. Farmers raising beef cattle on grazing land
will be compensated through direct payments in the
form of increases in the various premiums paid for
livestock units. However, to encourage extensive
production, premiums will only be awarded for livestock
units not exceeding established maximum density limits
(livestock units per hectare of forage area).
Smallholdings with less than 15 livestock units will,
however, be exempted from these limits. The impact of
density requirements on production may be somewhat
limited, since exceeding the maximum density does not
imply forfeiting premiums on the entire herd, but only on
the livestock units in excess of the maximum density
imit. As for other animal products, no changes have
been introduced to the marketing regimes for pork,
poultry and eggs, the producers of which, on the other
hand, will benefit from the lower feed prices. This
should tend to stimulate production of these products
and make EEC producers more competitive.
Overall, CEC projections of meat production in 1999
reflect the expected impact of the reform on various
products. Indeed, a reduction is forecast for beef
production, which should drop to 8.1 million tonnes in
1999 from 8.7 million tonnes in 1991 and 8.4 million
tonnes in 1992. Pork production, on the other hand,
is projected to reach 15.3 million tonnes in 1999
cornpared with 14.3 million and 14.2 million tonnes in
1 991 and 1992, respectively, while poultry production
is projected to increase from 6.7 million tonnes in 1 991
and 6.9 million tonnes in 1992 to 7.8 million tonnes
in 1999.
Milk production in the EEC is largely determined by
milk quotas, which are to be reduced by 2 percent if
required by market conditions. At the same time, the
butter price will be cut by 5 percent. Consequently, a
shift is to be expected from butter production towards
cheese and fresh dairy products in line with present
trends in the consumption of dairy products.
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Farm incomes and farm structures

43

Agra Europe, 5 March 1993.

As for farm incomes, the impact of the price cuts in the
reform package vvill be offset by direct payments to
farmers in the form of compensatory amounts or
premiums not related to current production. For arable
crops, the price cuts are designed to be offset by direct
payments, provided farmers comply with the annual setaside requirements for land devoted to arable crops. The
cornpensatory payment, granted on a per hectare basis,
vvill be calculated regionally on the basis of the average
of certain past yields (tonnes per hectare) which will be
multiplied by the compensatory amount (ECU per
tonne). Thus, per hectare compensation payments will
vary between regions.
The compensatory payment is designed to deliver, on
average, full compensation for the price cuts (or for the
abolition of guaranteed prices). However, compensation
within each region vvill be biased in favour of producers
with yields below the regional average and who will be
more than compensated for the loss in their income
caused by the price cuts. More efficient producers with
higher yields will suffer a loss. As for animal production,
the cuts in beef prices will be compensated by the
reduction in feed prices and by premium increases. The
maximum density lirnits for premiums will favour
producers practising less intensive cattle production,
while lirnits on the total number of animals per herd
eligible for premiums vvill limit payments rnade to large
producers. VVith no changes introduced in the market
regirries for pork, poultry and eggs, the lower feed pi ices
n-ray have a positive impact on producers' incomes for
these products, although increased production may lead
to lovver margins.
Based on representative samples of holdings from the
European Communities' Farm Accountancy Data
Netvvork,43 the Commission has simulated the effect of
the reform on arable crop producers as well as beef and
dairy farmers.
The simulations are static: they assess the impact of all
adopted measures at the end of the transition period
when all measures are fully operational and they assume
that farmers do not adapt resource use and production
plans to the new incentives provided by the policy
reforms. The simulations indicate that, for all the
considered types of dairy and cattle farms, farm incomes
expressed as farrn net value added will increase as a
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result ot the reform. For arable holdings, the impact will
differ according to the farm size and small- and mediumsized pi oducers will actually see farm incomes increase.
This should be true to a larger extent for small
producers, with a cereal production below 92 tonnes,
than for medium-sized producers. On the other hand,
the laigest farms, producing more than 230 tonnes of
cereal, will experience a drop in farm net value added.
In general terms, the reform of the CAP implies a
closer direction of farm support towards the smaller and
less efficient producers, although this effect is
significantly less pronounced than it would have been
with the original reform proposals submitted by the CEC
in 1991.
The effect of the reform on farm structures is not
clear-cut. Generally, one of the aims of the reform is to
maintain the viability of small family-based farms and to
slow down the rural exodus. The somewhat improved
targeting of support towards this type of farm and more
extensive forms of agriculture will work to such an
effect. However, the reform of the market regimes is
accompanied, inter alía, by an early retirement scheme
which aims at releasing land either for the enlargement
of holdings to improve their economic viability or for
non-farm purposes.

CAP reform and the environment
The reform of the CAP is designed (and is expected) to
have a positive impact on the environment. Positive
effects should be derived from both the reform of the
market regimes and the afforestation and the agroenvironmental action programrne accompanying the
market reforms. As far as the reform of the market
regimes is concerned, the price cuts will reduce the
incentives Lo increase production through intensification.
In addition, there are specific incentives to adopt less
intensive production practices.
The afforestation prograrnme in its turn will provide
financial aid to farmers who wish to use agricultural land
for the development of foiestry. The financial support
can cover: aid for afforestation costs; a per hectare
allowance to cover maintenance costs for afforested
areas clut mg the first five years; an annual allowance to
cover income losses resulting from afforestation of
agricultural land; and investment aid for the
improvement of woodlands. The precise impact of the
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programme is difficult to foresee and will depend in part
on implementation at the national level.
The agro-environmental programrne has a broader
scope and will provide financial assistance for a series of
measures aimed at improving the rural environment.
These include:
e the adoption of farming practices that reduce
agricultural pollution;
ethe "extensification" of both crop and livestock
farming;
land use that is compatible with the protection of the
environment, soil and landscapes;
the preservation of local breeds;
the upkeep of abandoned farmland and woodlands
where necessary for ecological and safety reasons;
long-term set-aside of land for environmental
reasons;

the training of farmers in environmentally friendly
farming and in the upkeep of the countryside.
As in the case of the afforestation programme, the
precise impact of the agro-environmental programme is
also difficult to assess and will depend on national
implementation.

What the CAP reform does not do
Although the reform approved in 1992 will introduce
far-reaching changes to the CAP, it will not change some
of its basic principles and mechanisms such as common
prices decided by the European Council of Ministers,
common protection against agricultural imports by the
use of variable levies, the use of export subsidies to
render EEC products cornpetitive on world markets and
public intervention in agricultural markets. Thus, the
reform may serve to reduce production and internal
surpluses for some products as well as levels of export
refunds. However-, because of reduced feed prices, the
production of pork, poultry and eggs will probably be
stimulated.
Generally, however, the reform will not change the
rules of access for agricultural imports to the EEC market
or for EEC agricultural exports to the world market. For
most products the preferential treatment of EEC
producers vis-à-vis importers on the internal market
remains. Insofar as the double pricing system stays in
place, i.e. internal guaranteed agricultural prices are set
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independently of world market prices, EEC farm
producers and consumers will continue to be largely
isolated from price changes on the world market as long
as world market prices do not rise above the internal
guaranteed price levels.
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JAPAN

An agriculture in transition
For the past couple of decades Japanese agriculture has
been undergoing a quiet revolution and the forces of
change, both internal and external, have been
intensifying. In recognition of this mounting pressure, in
May 1 991 the Ministry of Agriculture, Forestry and
Fisheries set up a task force to develop new basic policy
directions to meet the changing situation and challenges
in the food and agricultural sector and in rural areas. In
June 1992, the ministry issued the task force's report,
The Basic Direction of New Policies for Food,
Agriculture and Rural Areas, which it then adopted as its
future policy guidelines, submitting several bills and
budgetary proposals to the 1993 session of the Diet.
This section of The State of Food and Agriculture 1993
reports on the current situation of Japanese agriculture,
the forces being exerted both for and against change and
the problems that rnust be faced and overcome as
Japanese agriculture is further integrated into the
international trade and economic system leading up to
the twenty-first century.

Setting. With a total land area of 378 000 km2, Japan is
larger than Italy but smaller than Sweden and Thailand.
It is largely mountainous and abundantly forested, more
rugged and precipitous than most of western Europe and
has rivers that flow more rapidly. Situated in the
southern part of the temperate zone, the climate ranges
from subtropical in the south to much colder conditions
on the northern Hokkaido Island where severe winters
are common. Approximately 70 percent of Japan is
mountainous with only 14 percent of the total land area
devoted to agriculture, of vvhich slightly more than half

is paddy field for rice production. With 124 million
people, Japan has the fourth largest population in Asia
and the Pacific.
The Japanese political system is a bicameral
parliamentary democracy. The government is highly
centralized with executive power vested in the Cabinet
headed by the prime minister, the leader of the
parliamentary majority. The Liberal-Democratic Party,
which had held the majority in the Diet from the
postwar period until July 1993, had come under serious
political pressure from Japanese voters, including
business and labour union leaders, who wanted a drastic

214

OECD COUNTRIES

political reform, and farm groups who opposed
liberalization of the domestic agricultural market.
After decades of being the miracle economy of the
industrialized world, Japan is in the midst of a serious
economic slow-down. According to the World Bank
Atlas 1992, GNP real growth for the period 1980-1991
averaged a strong 4.3 percent annually. Per caput
incorne growth averaged 3.7 percent annually during the
same period. The weakening of the economy, which
began in the last quarter of 1991, led to a decline in
GDP growth to 1.8 percent in 1992 from 4.4 percent in
1 991 and 5.2 percent in 1990. However, estimated
unemployment and inflation remained low at 1.9
percent and 2.2 percent, respectively.
Agriculture accounted for 2 percent of GDP in 1991,
while 5.9 percent of the total population was counted as
agricultural. Since 1988, Japan has been the largest net
importer of agricultural products, importing a value of
$29 billion in 199

The agricultural sector
Total agricultural land in Japan in 1 991 was 5 204 000
ha, of vvhich 2 825 000 ha, or 54 percent, was paddy
field. Since 1975, agricultural land has been declining in
favour of non-farm uses at an average annual rate of
about 22 000 ha, almost all of which has been taken out
of paddy production. The number of farm households

dropped from six million in 1960 to 3.7 million in
1992 (9 percent of total Japanese households) and is
expected to decline further to less than three million by
the year 2000.
Another distinguishing characteristic of Japanese
agriculture is the small size of landholdings per farm
household. Of all commercial farms in 1991, fully 58
percent were less than 1 ha while only 13 percent were
more than 2 ha in size. But the size of holdings tells only
part of the story. Landholdings are also very fragmented,
with a single household's landholdings scattered around
a farm village in a complicated system of cross-holding
to reduce the risk of total crop failure. For example, of
the country's 2.7 million ha of paddy land, while 50
percent are consolidated in plots of 0.3 ha or more, only
3 percent are in plots of 0.5 ha or more. The target is to
enlarge their size to an average of 1 ha or more during
the next ten years. In effecting land consolidation and
restructuring, the removal of berms and the
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reconstruction and levelling of paddy fields into larger
sizes is a labour- and investment-intensive operation.
Of the 3.7 million farm households in Japan, 23
percent are classified as non-commercial, with the
remaining 77 percent classified as commercial. Of
the 2.9 million commercial farm households, only
16 percent are full-time farm households, while the
remaining 84 percent are classified as part-time. Parttime farm households fall into two categories: Type I
households, vvhich receive more than 50 percent of their
income from farming, and Type II households, which
receive less than 50 percent of their income from
farming. Type I farm households account for 19 percent
and Type II for 81 percent of part-time farms. Thus, of
the 3.7 million farm households in 1992, only 897 000
were commercial, engaged either full time or part time
in farming and with more than 50 percent of their
income (Type 0 derived from farming. Moreover, only
about 7 percent of the income of Type II farm
households comes fron-i farming, with the rest coming
from non-farm sources. This means that the actual
amount of labour devoted to farming has declined much
more drarnatically than the decline in the number of
farm households vvould suggest.
Some basic trends related to the agricultural sector
include the decline of agriculture as a portion of total
GNP; continued rural-urban migration; an ageing
population of farmers with few new entrants; and a
relatively slow increase in average farm size. In fact, the
labour shortage in agriculture has become acute. Today,
4 to 5 percent of the land classified as agricultural is
idle, mainly because of a lack of labour. New graduate
entrants to agriculture have declined rapidly and, at
present, number only about 2 000 per year The reasons
are lower per caput income in agriculture; harder work
and more onerous working conditions, including longer
hours than those of urban counterparts; and the
uncertain outlook for agriculture, exacerbated by the
GATT talks and external pressures to liberalize. In
addition, in the more remote areas young women tend
to migrate to the city, making it difficult for the young
men vvho rernain to find wives. While farm household
disposable income is 133 percent of non-farm
household disposable income, per caput disposable
income is only 92 percent, since farm households
cornprise more members than non-farm households.
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Agricultural marketing policy
One of the main instruments of Japanese agricultural
policy is the Staple Food Control System, administered
by the Food Agency of the Ministry of Agriculture,
Forestry and Fisheries. The objective of the Staple Food
Control System is to control the supply, based on
estimated demand, and the price of rice, wheat and
barley. Although the bulk of staple grains are sold
through collectors and agricultural cooperatives directly
to wholesalers rather than to the government, the whole
system is controlled by the Food Agency.
The mechanisms for controlling rice differ from those
for wheat and barley. Japan is self-sufficient in rice, its
major staple food, whereas it is far from self-sufficient in
wheat and barley. Direct quantitative control of supply is
applied to rice. Under the Food Control Law, an annual
IDasic plan is drawn up to project the next year's rice
dernand, and supply is then adjusted to meet that
demand through the use of production controls,
including crop diversion. Each producer must then sell a
specified quantity of rice to the government for the
purpose of stabilizing volume and price. Standard-priced
rice is government rice sold through registered
wholesalers and retailers, with the government setting
the maximum price that can be charged to the
consumer. Standard-priced rice is a standard-quality rice
sold at a lower price than voluntary marketed rice (VMR)
to meet market demand.
VMR, which was instituted in 1969, still comes under
government control. While the government sets the price
for its rice purchases, the price for VMR is negotiated
between national collectors' organizations and
wholesale organizations. In order to overcome the lack
of transparency and the rigidity of the pricing
mechanism, VMR exchanges were established in August
1990 in two locations (Tokyo and Osaka), and the rice
marketed through those exchanges is sold by tender.
Annual rice consumption in Japan is approximately
10 million tonnes. As 3.5 million tonnes are consumed
by producers, 6.5 million tonnes are sold into the market
and 2 million of these are purchased by the government
as standard rice and for market control. The remaining
4.5 million tonnes are sold as VMR, of which 1 million
tonnes are sold by auction at the Tokyo and Osaka
exchanges. The auction price is allowed to fluctuate by
approximately 7 percent between established maximum
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and minimum prices. This is the VMR price discovery
mechanism. Rice distributors estimate that 2 to 3 million
tonnes of rice flow through the "open under-the-table
market", or open black market, with most of the
remainder flowing through the agricultural cooperatives
directly to rice wholesalers and on to the retail market.
A growing market economy in rice distribution has
been exerting its power in many ways, even though the
food control law is still in force. In the face of a
declining demand for rice, growers are increasingly
producing high-quality rice for regional brand names
and high-quality products. Organic rice, i.e. rice
produced without chemicals, whether they be pesticides
or mineral fertilizers, can be sold directly by farmers to
consumer groups under contract. In addition, private
mail order systems have been developed to deliver rice
directly from farmers to consumers in remote cities.
Since rice carryover stocks have declined in recent
years, the government has relaxed the production
adjustrnent control scheme in order to obtain sufficient
stocks for market control and provide enough standardquality rice to the retail shops.
The mechanism for controlling the wheat and barley
markets is indirect with a guaranteed minimum producer
price. While it is not a requirement, domestic producers
sell virtually all their wheat and barley to the government. The government sets the purchase and sale prices
and agricultural cooperatives are encouraged to
negotiate quantity distribution contracts with end-users.
The Food Agency purchases domestically produced
wheat at a subsidized producer price that is substantially
higher then the price it charges to processors. Based on
projections of requirements, each week the government
issues licences through the Food Agency for wheat and
barley imports, thus maintaining market stability. The
Agency is the sole buyer of imported wheat and barley.

Agricultural cooperatives. Agricultural cooperati ves are
pervasive in the lives of Japanese farmers. There are two
types of agricultural cooperative: the multipurpose type
which engages in marketing farm products, input supply,
credit, mutual insurance, processing, advisory and
other services; and the single-purpose type which
concentrates on marketing the products of certain
specialized sectors such as fruit, vegetables and
livestock products.
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There are three tiers to the organization of these
cooperatives: the local-level cooperatives; the
prefectural cooperative federations, which specialize in
various kinds of services such as credit, savings,
marketing, purchasing and insurance; and the national
cooperative federations.
The national tier includes: the Norinchukin Bank
which, with 50 percent of farmer savings, ranks number
one in deposits and credits; the Zenkyoren National
Mutual Insurance Federation of Agricultural
Cooperatives; a medium-sized insurance company; an
import and export trading firm; a national medical and
welfare federation; a national press and information
federation; a publishing house; a tourist corporation
which ranks sixth in the country; and the National
Federation of Agricultural Cooperative Associations
(ZEN-NOH), a conglomerate which ranks eighth among
Japanese trading companies and involves about 140
companies and affiliates with annual sales of around
$60 billion, as well as the federation's policy-making
body and political lobbytng arm, the Central Union of
Agricultural Cooperatives (ZENCHU). The agricultural
cooperative structure has been described as giving
cradle-to-grave service to its members as well as having
a powerful political influence via the ruling party over
government policies affecting agriculture.
Farmers constitute the regular members of the
cooperatives who have voting rights. There is also a
non-voting associate member class for non-farmers who
want to take advantage of cooperative services. While
almost all farmers are members of the cooperatives,
associate members number about one-third of total
rnernbership. Farmer members have declined (from 5.9

million in 1970 to 5.5 million in 1990) while associate
merribers have increased (from 1.3 million in 1970 to
2.9 million in 1990). Employees of the multipurpose
cooperatives number about 300 000; that is, one
en-iployee for every 18 farmer members.
The government implements much of its agricultural
policy through the cooperative system. When
agricultural products are covered by government price
support subsidies, the subsidies are paid to the
producers through the cooperatives. In addition, the rice
land diversion programme (through which one-third of
paddy land has been diverted to other crops, since the
Der caput consumption of rice fell from a high of 118 kg
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in 1962 to 70 kg in 1989) is implemented at the local
level by the cooperative system together with the
administrative authorities. In 1989, about 95 percent of
rice, 96 percent of wheat, more than 90 percent of
barley and more than 50 percent of fruit, vegetables,
beef cattle and Milk was marketed through the
agricultural cooperative system. In addition, on
the input supply side, more than 90 percent of
fertilizer, 70 percent of farm chemicals, 64 percent of
petroleum used on farms, 50 percent of farm machinery
and 40 percent of feed was purchased from the
cooperative system.
The cooperatives do not compete with each other at
the local level and the system operates according to
egalitarian principles. Farmers often have little
alter-native but to sell to the local agricultural
cooperative and are likewise pressed to buy inputs from
the cooperative. Given the egalitarianism, large farmers
cannot receive significant favourable returns from their
cooperatives, such as volume discounts for inputs or
volume premiums for sale of their products, which they
usually expect from rural commercial firms. Thus, they
cannot benefit from economies of size in their marketing
or input purchasing activities.
The agricultural cooperative system is having to adjust
rapidly to a new set of realities. In addition to financial
problems related to the slowing of the general economy
and financial deregulation, the volume of agricultural
products flowing through the cooperatives is declining.
There is a tendency for larger producer members to shift
from their traditional marketing channels through
cooperatives to others, including direct marketing to
consumers.
Local cooperatives are being merged and consolidated
vvith the aim of reducing the number of general purpose

cooperatives to about 1 000, less than one-third of the
present number, by the year 2000. In addition,
integration of the prefectural federations with the
national federations is being considered as local-level
cooperatives are consolidated.

Beef market liberalization. After protracted negotiations,
Japan decided to end the quota system on beef imports
in 1988. The quota system was replaced by tariffs which
began in 1 991 at 70 percent ad valorem, dropping to 60
percent on 1 April 1992 and to 50 percent on 1 April
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1993. Beef stocks increased because supplies, including
imports, exceeded demand in 1989 and 1990 before
returning to 1988 levels by early 1992. During this
period, the price of high-grade beef, including Wagyu
beef, remained relatively stable while the low-grade
price, that is for dairy beef, dropped by about 25 to 35
percent, depending on the grade. In addition, there
was a dramatic shift in demand from frozen to fresh
and chilled beef. The high-grade beef price has
dropped recently, mainly because of the tightening
of the economy.
Since the major impact of liberalization was on the
relatively low-grade beef coming from the dairy herds,
dairy farmers were the most severely hurt. While milk
prices were unaffected, the price of dairy beef calves
sold to feeders dropped significantly.
To help compensate for the dairy producers' losses,
the government provides deficiency payments to cattle
feeders. Feeders are expected to pass these payments
back to dairy producers by paying higher prices for their
feeder calves. Still, since the liberalization of the beef
market, the number of dairy farms has decreased by
20 percent. Interestingly, however, the size of the
national dairy herd has not been reduced, so a
considerable consolidation of dairy herds has been
achieved in the process.
The liberalization of the beef market has lowered
domestic prices and introduced a market
competitiveness to which Japanese farmers have
responded by aiming for quality. Dairy beef feeders
welcome the lower calf prices, while the government
subsidizes the calf prices paid to dairy farmers by the
feeders with deficiency payments.
Per caput beef consumption in Japan now stands at
6.2 kg per year, with the rate of increase having slowed
from 10.9 percent in 1989 and 1990 to 1.6 percent
in 1991.

Agriculture and the environment
Throughout Japan's h istory there has been a close
relationship between water management and
agriculture. Japan has rapidly flowing rivers because of
its very steep mountains and there is consequently little

pollution buildup in the rivers. However, at the outlets of
the rivers, pollution is beginning to appear in the sea.
Agricultural pollution comes mainly from agricultural
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chemicals and fertilizers and animal husbandry wastes.
Paddy comprises just over half of the total cultivated
area and acts as a reservoir, filtering water to the
groundwater level. On uplands, nitrogen fertilizer
becomes nitric acid. On paddy, there is no oxygen so
nitrogen fertilizer is transformed into ammonium which
is fixed in the soil while some nitrogen is released as
gas. Thus, there is noticeably more chemical- and
fertilizer-induced pollution of groundwater in upland
areas than in paddy areas.
Japanese Government policy first addressed
sustainable agriculture in FY 1992. Sustainable
agriculture is defined by the country's Ministry of
Agriculture, Forestry and Fisheries as agriculture using
lower than normal inputs of chemicals and fertilizer.
It must meet two basic criteria: sustainable yields
and quality; and the reduced use of chemicals and
mineral fertilizer.
Two major technologies introduced to encourage
sustainable agriculture are time-release fertilizers and
biological and integrated pest management. Another
means of insect control that has been used in Japan is to
lure male insects into a concentrated area by using the
scent or sound of the female insect and then disposing of
them in that limited area.
Another programme being promoted by the Ministry
of Agriculture, Forestry and Fisheries is the recycling of
animal waste. Animal waste is processed into fertilizer
under contracts between crop and livestock farmers. The
ministry helps by establishing facilities to process the
manure, by establishing demonstration farms and by
providing extension services.
The incentive for farmers to engage in sustainable
agriculture at present is not so much an economic factor
but rather more an altruistic caring for future
generations. There is technology evolving that should
reduce input use and costs. For example, there is now a
rice transplanter with a chemical applicator that puts the
chemicals and fertilizer in close proximity to the
seedling, thereby reducing overall use.
The ministry is now concentrating on fruit and
vegetable farms where chemical use is the largest. In
general, however, it instructs prefecture governments to
review and revise their fertilizer application and pest
control standards for the purpose of maintaining
environmental quality.
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New policy directions
Several factors and trends are converging at present and
leading to major structural changes in Japanese
agriculture as well as to a rethinking of agricultural
policy. The more important of these factors are the

following:
*The strengthening of the Japanese yen, which means
that agricultural imports are less expensive and will
continue to increase.
*The depopulation of rural areas, the deterioration of
rural infrastructure and the loss of amenities as the
number of farm successors and new entrants decline
and the ageing of the farm population accelerates
because of lower incomes, hard work and long
working hours as well as more favourable job
opportunities outside farming.
*The declining demand for rice, resulting in the
conversion and abandonment of paddy fields which,
in turn, has a deleterious impact on water quality
and the environment.
*The small and fragmented structure of agricultural
holdings, which reduces or prevents farmers from
introducing cost-saving technology such as direct
rice planting.
*The need to liberalize the agricultural import markets
further as the internationalization of agriculture
continues.
*The declining food self-sufficiency ratio in terms of
national calories supplied, which stood at 46 percent
in 1991.

It is widely recognized that many current trends are
unfavourable to agriculture and rural areas. In view of
the urgency of the situation facing Japanese agriculture,
the Ministry of Agriculture, Forestry and Fisheries has
begun a process of sectoral reform with a task force
which, after exchanging views with people and
organizations nationwide, submitted its report, The Basic
Direction of New Policies for Food, Agriculture and
Rural Areas, in June 1992. The report spells out
structural targets and, as previously stated, provides
broad guidelines for the reform of the agricultural sector
and the transformation of rural areas. New laws and
budgets are being proposed to achieve a comprehensive
reform over a ten-year period.
Under the new policy, the structural targets which
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constitute the heart of the plan to make Japanese
agriculture more efficient and competitive relate to the
size of holdings and the form of management. At the end
of ten years, the target is to have 300 000 to 400 000
individual farm management bodies (single farm
households), 150 000 of which will be engaged in rice
cultivation, including 50 000 in single-crop rice farming
with 10 to 20 ha and 100 000 in multiple-crop farming
(including rice) with 5 to 10 ha. In addition, there would
be 40 000 to 50 000 organized farm management
bodies (management associations of several types,
including agricultural producer cooperatives, small-scale
corporations and agricultural production associations)
managing single-crop rice holdings of 30 to 50 ha.
As part of the implementation of the new policy, new
laws that were passed in 1993 provide for each
community to set its goals for agricultural reform under
the policy and to determine how to organize itself, e.g.
into an individual cooperative or a limited partnership,
in order to increase the size of farm management
holdings. In the end, more than 3 000 municipalities will
govern the reform along the lines of their own
objectives, with the national government supporting
their decisions with price and structure policies. The
necessary budget has been appropriated in FY 1993 for
carrying out this policy at national, prefectural and
municipal levels.
The future envisioned for Japanese agriculture and
rural communities will require enormous investments,
and rnany difficult problems will have to be solved. The
price of farmland in the area covered by the Urban
Planning Law is extremely high. The law concerning
reserved farmland in the urbanization promotion area
was revised in 1 991 and aims at promoting the
conversion of farmland for urbanization and at easing
the pressure on land prices and on the housing market.
Formerly, farmland was protected from urbanization and
was valued for tax put-poses as agricultural land, thereby
giving farmers a major tax break. Under the new law,
farmers in the urban fringe can declare their land either
agricultural or ready for urban development. If they
declare their land agricultural, they must do so for 30
years, in which case they are eligible for the lower
agricultural tax rates. If they declare the land ready for
urban development, they will be taxed based on the
higher urban market price. This should ease farmland
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prices and rental values, at least for the 1 percent of total
farmland affected by the law.
The tradition of ownership and cross-holding is also a
constraint to increasing the size of farms. Prefectural
corporations for land aggregation and farmland
development purchase land and rent or sell that land to
other farmers in an effort to accelerate land
consolidation and the increase in farm sizes. These
corporations are likely to be used by the Ministry of
Agriculture, Forestry and Fisheries to help implement the
new policy. This would mean that the ministry would
infuse the corporations with rather large amounts of
funding in order to accelerate their ability to purchase
and resell or rent agricultural properties.
Some analysts suggest that the government plan to
incorporate a number of farms into a single legal entity,
such as a limited partnership, nnay meet with limited
success, even though there are already 3 800
agricultural production corporations in existence. If all of
the shareholders are family members, it may work at
least for the first generation but non-fannily members
may not be willing to subject themselves to,others
managing their property. However, there is an
agricultural committee system responsible for the
administration of farmlands under ministerial direction.
There are committees in each of the prefectures which,
in turn, have a network of committees at the municipal
level. These agricultural committees appear to have a
major function in observing the terms of sale and rental
of farmland in each of the various municipalities and
communities in Japan. The agricultural committees, the
technical advisors in the agricultural cooperatives and
the agricultural extension officers are likely to be
consolidated into a comprehensive system in each
jurisdiction. This system would then become the focal
point for the promotion of family and non-fannily
corporations or limited partnership farms and for
promoting the full use of agricultural land. The latter will
obviously be an attempt to incorporate the land that is
now held by Type II part-time farmers into more serious
production units.
Progress made in achieving the objectives of the new
policy would help Japanese agriculture operate in a
global economy. The enlargement and consolidation of
paddy fields would lower labour inputs and improve rice
production efficiency. The direct seeding of rice rather
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than transplanting would allow a huge decrease in
labour input, from 50 hours to produce 0.1 ha of rice
down to five hours. This, along with other economies
of size that could be realized under the new policy
directions, could reduce production costs by more than
50 percent.
However, some large and powerful political forces
are resistant to change. Past attempts to decentralize
government activities and to reduce the role of
government, including in the agricultural sector, have
been opposed by state employee labour unions. The
cooperative system's employee labour union also views
the status quo as the best protection of their own
interests. The strong resistance to change in Japanese
agriculture amounts, in part, to a labour issue involving
both government and agricultural cooperative
employees as well as farmers. This issue will need to be
resolved in order for the full reforms visualized in The
Basic Direction of New Policies for Food Agriculture and
Rural Areas to be achieved.
Having begun the reform of its agriculture during a
period of weakened general economic activity, the
necessary steps for reform will be more difficult to
implement than they would have been when the
economy was booming. The recent slowing of the
general economy will at least make the allocation of the
necessary investment funds for agricultural reform more
difficult. The reforms suggested in the new policy report
represent a massive undertaking for the planned ten-year
period but the Japanese Government has taken the initial
legal and budgetary steps to effect the indicated reforms
and appears committed to seeing them through.
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BOX 7

GLOSSARY: WATER TERMS

Aquifer
An underground stratum that
is saturated with water and
transmits water readily.
Command and control
A system of water supply or
quality management based
on administrative allocations
(in contrast to incentive or
price-based allocations).
Cost recovery
Fee structures to cover the
cost of providing a service.
Demand management
The use of economic, legal,
institutional and other policy

interventions to influence the
demand for water.

Drip irrigation
Localized drop-by-drop
application of water that uses
pipes, tubes, filters, emitters
and ancillary devices to
deliver water to specific sites
at a point or grid on the soil

Gravity irrigation

River basin

A system that depends on

A geographical area
determined by the watershed
limits of a system of waters,
including surface and
underground waters, flowing
into a common terminus.

sloping canals and fields for
the transportation of water to
the irrigated site.

Groundwater table
The level of water storage
(above mean sea level) in an
aquifer; hence, the point at
which the soil is fully
saturated with water.
Irrigated area
Gross irrigated area. The
area of land irrigated in a
year (land having two
irrigation seasons is counted
twice).

Net irrigated area. The
area of land surface that
receives irrigation water in a
year (two irrigation seasons
are counted as one).

depressions, drainageways or
aquifers and to manipulate

Ecosystem

this water for improving the
production of agricultural
crops or enhancing the
growth of other desirable

Externality
The uncompensated,

unintended side-effects of
one party's actions on
another party.

The infiltration of water
downwards or laterally into
soil or substrata from a
source of supply such as a
reservoir, irrigation canal or
channel.
Sewage

Liquid refuse or waste matter
carried off by surface water
via sewers.
Sewerage

The removal and disposal of
sewage and surface water by
sewer systems.

Irrigation
Human intervention to
modify the distribution of
water in natural channels,

surface.

A complex system formed by
the interaction of a
community of organisms with
its environment.

Seepage

plants.

Riparian state
A state through or along
which a portion of a river
flows or in which a lake lies.

Sustainable development
The management and
conservation of the natural
resource base and the
orientation of technological

and institutional change in
such a manner as to ensure
the attainment and continued
satisfaction of human needs
for the present and future
generations. Such sustainable
development (in the
agricultural, forestry and
fisheries sectors) conserves
land, water, plant and animal
genetic resources and is
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environmentally nondegrading, technically
appropriate, economically
viable and socially
acceptable.
Tube wells
Wells consisting of
perforated tubes or pipes
placed in holes bored into
the ground to tap
groundwater supplies from
one or more aquifers.

Underflow
The underground flow or
movement of water in an

Watershed
An area drained by a river or
stream system.

Watershed management
A process of formulating and
implementing a course of
action that involves natural
and human resources, taking
into account social, political,
economic, environmental
and institutional factors that
operate within the watershed,
the surrounding river basin
and other relevant regions, to
achieve desired social
objectives.

aquifer.

Underground transmission
Water distribution by means
of underflows within an
aquifer system.

Water quality
This is defined by the level of
dissolved salts and/or other
contaminants. Acceptability
may vary with the intended

use, i.e. drinking-water
requires higher-quality water
than irrigation.

Waterlogging
and salinization
Unproductive soil conditions
that occur when the water
table is very near the surface.
Waterlogging is caused by
overwatering and a lack of
proper drainage. Salinity is
caused by a combination of
poor drainage and high
evaporation rates that
concentrate salts on irrigated
land.

Wetlands
Areas of marsh, fen, peat
land or water that include
natural, artificial, permanent
or temporary areas with
either static or flowing fresh,
brackish or marine water.
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WATER POLICIES AND AGRICULTURE
I. Water resource issues and agriculture

INTRODUCTION AND OVERVIEW
An interesting observation arising from
the preparation of this year's special
chapter on water and agriculture is
how difficult it is to generalize about
water. Almost any statement requires
qualification. For example, while we
can say that water is one of the most
abundant resources on earth, we know
that less than 1 percent of the total
supply is reliably available for human
consumption. Water is a liquid for the
most part, but it can also be a solid and
a vapour. Drinking-water is certainly
essential for human survival but waterrelated illnesses are the most common
health threat in the developing world.
An estimated 25 000 people die every
day as a result of water-related
sicknesses.'
One statement, however, needs no
qualification: human existence
depends on water. The geosphere, the
atmosphere and the biosphere are all
linked to water. Water interacts with
solar energy to determine climate and
it transforms and transports the
physical and chemical substances
necessary for all life on earth.
In recent years, water issues have
been the focus of increasing
international concern and debate.
Fronn 26 to 31 January 1992, the UN
system sponsored the International

UNEP. 1991. Freshwater pollution. UNEP/

GEMS Environmental Library. No. 6. Nairobi.
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Conference on Water and the
Environment (ICWE) in Dublin, Ireland.
The ICWE called for innovative
approaches to the assessment,
development and management of
freshwater resources. In addition, the
ICWE provided policy guidance for the
United Nations Conference on
Environment and Development
(UNCED) in Rio de Janeiro in June
1992. UNCED highlighted the need
for water sector reforms throughout
the world.
In 1993, the World Bank issued a
comprehensive policy paper defining
its new objectives for the water sector.
FAO recently established an
International Action Programme on
Water and Sustainable Agricultural
Development (IAP-WASAD). Likewise,
the UNDP, WHO, UNICEF, WMO,
Unesco and UNEP are all coordinating
or participating in special programmes
related to water resources.
Other international, national and
local organizations are becoming more
active in water issues. The 1990
Montreal meeting, "NGOs Working
Together", focused attention on
drinking-water supply and sanitation.
The Canadian International
Development Agency, the French
Ministry of Cooperation and
Development, the German Agency for
Technical Cooperation (GTZ), the
United Kingdom's Overseas
Development Administration and the
United States Agency for International
Development (USAID) have recently
developed water resource strategies for
foreign assistance.
The message highlighted by all these
efforts is that water is an increasingly
scarce and valuable resource. Of
principal concern is our failure to
recognize and accept that there is a

finite supply of water. The consensus is
that the growing water scarcity and
misuse of freshwater pose serious
threats to sustainable development.
Competition among agriculture,
industry and cities for limited water
supplies is already constraining
development efforts in many countries.
As populations expand and economies
grow, the competition for limited
supplies will intensify and so will
conflicts among water users.
Despite water shortages, misuse
of water is widespread. Snnall
communities and large cities, farmers
and industries, developing countries
and industrialized economies are all
mismanaging water resources. Surface
water quality is deteriorating in key
basins from urban and industrial
wastes.

Groundwater is polluted from
surface sources and irreversibly
damaged by the intrusion of salt water.
Overexploited aquifers are losing their
capacity to hold water and lands are
subsiding. Cities are unable to provide
adequate drinking-water and sanitation
facilities. Waterlogging and
salinization are diminishing the
productivity of irrigated lands.
Decreasing water flows are reducing
hydroelectric power generation,
pollution assimilation and fish and
wildlife habitats.
At first glance, most of these water
problems do not appear to be directly
related to the agricultural sector. Yet,
by far the largest demand for the
world's water comes from agriculture.
More than two-thirds of the water
withdrawn from the earth's rivers, lakes
and aquifers is used for irrigation. As
competition, conflicts, shortages,
waste, overuse and degradation of
water resources grow, policy-makers
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look increasingly to agriculture as the
system's safety valve.
Agriculture is not only the world's
largest water user in terms of volume,
it is also a relatively low-value, lowefficiency and highly subsidized water
user. These facts are forcing
governments and donors to rethink the
economic, social and environmental
implications of large publicly funded
and operated irrigation projects. In the
past, domestic spending for irrigation
dominated agricultural budgets in
countries throughout the world. For
instance, since 1940, 80 percent of
Mexico's public expenditures in
agriculture have been for irrigation
projects. In China, Indonesia and
Pakistan, irrigation has absorbed more
than half of agricultural investment. In
India, about 30 percent of all public
investment has gone into irrigation.2
A significant portion of international
development assistance has also been
used to establish irrigation systems.
Irrigation received nearly 30 percent of
World Bank agricultural lending during
the 1980s. Spending commitments for
irrigation by all aid agencies exceeded
$2 billion per year in the past decade.
Once established, irrigation projects
become some of the most heavily
subsidized economic activities in the
world. In the mid-1980s, Repetto 3
estimated that average subsidies to

2 R. Bhatia and M. Falkenmark. 1992. Water
resource policies and the urban poor:
innovative approaches and policy imperatives.

irrigation in six Asian countries
covered 90 percent of the total
operating and maintenance costs.
Case-studies indicate that irrigation
fees are, on average, less than
8 percent of the value of benefits

derived from irrigation.
Despite these huge investments and
subsidies, irrigation performance
indicators are falling short of
expectations for yield increases, area
irrigated and technical efficiency in
water use. As much as 60 percent of
the water diverted or pumped for
irrigation is wasted.4 Although some
losses are inevitable, in too many cases
this excess water seeps back into the
ground, causing waterlogging and
salinity. As much as one-quarter of all
irrigated land in developing countries
suffers from varying degrees of
salinization.5 Moreover, stagnant water
and poor irrigation drainage escalate
the incidence of water-related diseases,
resulting in human suffering and
increased health costs.
Today, agriculture is often unable to
compete economically for scarce
water. Cities and industries can afford
to pay more for water and earn a
higher economic rate of return from a
unit of water than does agriculture. (For
economists, water flows uphill to
money.) For the first time in many
countries, agriculture is being obliged
to give up water for higher-value uses
in cities and industries. Irrigators in
some areas are now asked to pay for
the water they receive, including the
full cost of water delivery. In other

Background paper for the ICWE, Dublin,
Ireland.

3 R. Repello. 1986. Skimming the water: rent-

4 FAO. 1990. An international Action

seeking and the performance of public

Programme on Water and Sustainable

irrigation systems. Research Report No. 4.
Washington, DC, WRI.

Agricultural Development. Rome.
5 Ibid.
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areas, new regulations require farmers
to pay for polluting streams, lakes and
aquifers.
The irony is that irrigated agriculture
is expected to produce much more in
the future while using less water than it
uses today. At present, 2.4 billion
people depend on irrigated agriculture
for jobs, food and income (some 55
percent of all wheat and rice output is
irrigated). Over the next 30 years, an
estimated 80 percent of the additional
food supplies required to feed the

world will depend on irrigation.6
These developments are placing
enormous pressure on agricultural
policy-makers and farmers. Throughout
the world, governments assume the
prime responsibility for ensuring food
security and, because food depends
increasingly on irrigation, food security
is closely linked with water security.
Between 30 and 40 percent of the
world's food comes from the irrigated
16 percent of the total cultivated land;
around one-fifth of the total value of
fish production comes from freshwater
aquaculture; and current global
livestock drinking-water requirements
are 60 billion litres per day (forecasts
estimate an increase of 0.4 billion litres
per year). Food security in the next
century will be closely allied to
success in irrigation.
Irrigation can help make yieldincreasing innovations a more
attractive investment proposition but it
does not guarantee crop yield
increases. The overall performance of

6 International Irrigation Management Institute.

1992. Developing environmentally sound and
lasting improvements in irrigation
management: the role of international research.
Colombo, Sri Lanka, IIMI.

many irrigation projects has been
disappointing because of poor scheme
conception, inadequate construction
and implementation or ineffective
management. The mediocre
performance of the irrigation sector
is also contributing to many socioeconomic and environmental
problems, but these problems are
neither inherent in the technology nor
inevitable, as is sometimes argued.
Irrigation projects can contribute
greatly to increased incomes and
agricultural production compared with
rain-fed agriculture. In addition,
irrigation is more reliable and allows
for a wider and more diversified choice
of cropping patterns as well as the
production of higher-value crops.
Irrigation's contribution to food
security in China, Egypt, India,
Morocco and Pakistan is widely
recognized. For example, in India, 55
percent of agricultural output is from
irrigated land. Moreover, average farm
incomes have increased from 80 to
100 percent as a result of irrigation,
while yields have doubled compared
with those achieved under the former
rain-fed conditions; incremental labour
days used per hectare have increased
by 50 to 100 percent. In Mexico, half
the value of agriculture production and
two-thirds of the value of agricultural
exports is from the one-third of arable
land that is irrigated.
Irrigation is a key component of the
technical package needed to achieve
productivity gains. In the future, as
high levels of costly inputs are added
to cropland to sustain yield increases,
the security and efficiency of irrigated
production will become even more
important to world farming. Water will
no longer be plentiful and cheap. It
will be scarce, expensive to develop
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and maintain and valuable in use. The
prospect of high-cost water may at first
seem to be another problem looming
for low-inconne econonnies. However,
the high cost will be an incentive to
use water more efficiently. The single
most important factor limiting the
adoption of proven irrigation and
drainage technology is the low cost of
water. Moreover, if farmers have
opportunities for higher-value uses and
can nnake profits, both governnnents
and farmers will invest in irrigation.
This water dilemma to produce
more in a sustainable way with less
water points to the need for dennand
management mechanisms to reallocate
existing supplies, encourage more
efficient use and pronnote more
equitable access. Policy-makers need
to establish a structure of incentives,
regulations, permits, restrictions and
penalties that will help guide,
influence and coordinate how people
use water while encouraging
innovations in water-saving
technologies.
In the past, supply-side approaches
dominated water resource
management practices. Water itself
was physically managed through
technical and engineering nneans that
captured, stored, delivered and treated
water. However, the era of meeting
growing demand by developing new
supplies is ending. In our present-day
water econonny, resource management
is shifting away from the goal of
capturing more water towards that of
designing demand- and user-focused
approaches that influence behaviour.

PURPOSE AND SCOPE
This special chapter is prinnarily
intended for agricultural policy-makers,
water managers, researchers, students,
development planners and agricultural
project donors. It is meant to help us
reflect on the way water resources are
managed at present; to contribute to
the discussion on sustainable water
use; and to stimulate thinking, research
and change. Decisions made in this
decade regarding how water is used
will have a profound effect on our
future supplies.
This first section gives an overview
of world water resources and briefly
discusses the key issues: scarcity,
quality and health.
The second section stresses the need
to integrate the water sector with the
national economy and analyses the
physical, economic and social aspects
of water. It then provides a conceptual
foundation for understanding the
circumstances under which water
policies either work or fail. Section II
also assesses the advantages and
disadvantages of broad alternative

approaches to public water policy.
Section Ill examines how policy
analysis is applied to water resource
planning, including both supply-side
(physical and hydrological) and
dennand-side considerations. It
discusses the advantages and
disadvantages of various policy options
for urgent water policy issues related to
surface water and groundwater.
The fourth and final section reviews
three specific policy issues in irrigated

agriculture: declining growth and
investment trends; the difficulties
imposed by irrigation-induced
environnnental degradation; and
efforts to reform managerial and
adnninistrative systems.
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BOX 8

THE HYDROLOGICAL
CYCLE

Water continuously
circulates on the planet. The
hydrological cycle has no
beginning or end but we can
describe it as starting with
the waters of the oceans,
which cover about threequarters of the earth.
Radiation from the sun and
wind energy, which is itself
indirectly derived from solar
energy, cause evaporation of
water which rises as a
vapour and forms clouds.
In turn, if conditions are
right, these condense and
fall back to earth as rain,
hail or snow.
Some of this precipitation
evaporates from leaves and
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soil, some runs over the
surface and forms streams
and some percolates into the
soil where it may be drawn
on by plants and transpired
back into the atmosphere or
returned to the surface by
soil capillarity. Some soil
moisture evaporates and
some soaks down below the
root zone to join the
groundwater reservoir.
Groundwater percolates
through pores in the soil and
rocks and may reappear on
the surface at lower
elevations as a spring or as
seepage into streams and
rivers which eventually reenter the ocean. Still some
lies in the groundwater
reservoir or aquifer and may
be tapped by a mechanical
tube well or an open well.
The hydrological cycle

'

..

Ocean
'

'

'

illustrated in the Figure is
the system by which water
circulates from the oceans
through the atmosphere and
back to the ocean overland
and underground. Available
freshwater is a rare form of
water, for 99 percent is
either saline (97 percent of
all water is in the ocean) or
frozen (2 percent in the ice
caps and glaciers). Most of
the remainder (1 percent) is
groundwater with minute
proportions in freshwater
lakes, soil moisture, rivers
and biological systems.
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WORLD WATER RESOURCES
Every day the hydrological cycle
renews the world's freshwater
resources through evaporation and
precipitation (see Box 8). The average
annual rainfall over land is 110 000
km3, but some 70 000 km3 evaporate
before reaching the sea. The remaining
40 000 km3 are potentially available
for human use. Global freshwater
consumption is currently around
4 000 km3, only 10 percent of the
annual renewable supply.
These numbers suggest that plenty of
water is available for human use but a
closer look reveals a more complicated
situation. The 40 000 km3 of available
water are distributed very unevenly
and two-thirds of it runs off in floods.
That leaves around 14 000 km3 as a
relatively stable supply. A substantial
share of this supply should be left to
follow its natural course in order to
safeguard wetlands, deltas, lakes and
rivers.' For example, 6 000 km3 of
water is needed to dilute and transport
the estimated 450 km3 of waste water
now entering the world's rivers each
year.8Without substantial investment
in waste water treatment and more
effective regulation, even more water
will have to be diverted to dilute and
transport wastes.
Precipitation, withdrawals and
availability of water vary widely
around the world. Table 6
demonstrates regional changes in per
caput water availability since 1950 and
shows forecasts for 2000. Per caput
availability is highest in Latin America
and lowest in North Africa and the

Near East, while withdrawals are
highest in North America and lowest in
Africa. Per caput water availability in
Europe and North America is not
expected to change greatly by 2000,
while Asians, Africans and Latin
Americans will face less per caput
water availability as their populations
continue to grow.
At present, Asia accounts for over
one-half of the world's water
withdrawals. Figure 11 illustrates
regional water consumption during the
past century. Forecasts to the year
2000 suggest that Asia will consume
60 percent of the world's water,
followed by 15 percent in North
America, 13 percent in Europe and
less than 7 percent in Africa. Latin
America's share of world water
consumption is forecast to be less than
5 percent in 2000, although the
region's consumption has nearly
quadrupled since 1950.

7 S. Poste!. 1992. Last oasis: facing water

9 T.F. Homer-Dixon, J.H. Boutwell and G.W.

scarcity. New York, Norton.

Rathjens. 1993. Environmental change and

'See footnote 1, p. 230.

violent conflict. Sci. Am. (February).

Water scarcity
H Liman actions bring about water
scarcity in three ways: through
population growth, misuse and
inequitable access.9 Population growth
contributes to scarcity simply because
the available water supply must be
divided among more and more people.
Every country has a more or less fixed
amount of internal water resources,
defined as the average annual flow of
rivers and aquifers generated from
precipitation. Over time, this internal
renewable supply must be divided
among more and more people,
eventually resulting in water scarcity.
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TABLE 6

Per caput water availability by region, 1950-2000
Region

1950

1960

1970

1980

2000

'000m3

Africa
Asia

Latin America
Europe

North America

20.6

16.5

12.7

9.4

5.1

9.6

7.9

6.1

5.1

3.3

105.0

80.2

61.7

48.8

28.3

5.9

5.4

4.9

4.4

4.1

37.2

30.2

25.2

21.3

17.5

Source: N.B. Ayibotele. 1992. The world's water: assessing the resource. Keynote paper at the ICWE, Dublin, Ireland.

When annual internal renewable
water resources are less than 1 000 m3
per caput, water availability is
considered a severe constraint on
socio-economic development and
environmental protection. Table 7 lists
the countries where per caput internal
renewable water availability will fall
below 1 000 m3 by the end of this
decade. Most countries facing chronic
water scarcity problems are in North
Africa, the Near East and sub-Saharan
Africa. Countries with less than 2 000
nn'per caput face a serious marginal
water scarcity situation, with nnajor
problems occurring in drought years.
By the end of the 1990s, water
availability is expected to fall below
2 000 m3 per caput in more than 40
countries.
In many countries, while scarcity is
less of a problenn at a national level,
serious water shortages are causing
difficulties in specific regions and
watersheds. Notable examples include
northern China, western and southern
India and parts of Mexico.
People also bring about water
scarcity by polluting and overusing
existing supplies. Box 9 describes
some of the pressing water pollution

issues. This type of scarcity can be
regarded as the consumption of the
resource's "capital". For instance, an
aquifer represents resource capital,
providing what is generally a
renewable source of water "inconne"
that can be tapped for hunnan
consumption. Sustainable use of the
aquifer leaves the capital intact so that
future generations can continuously
use the renewable portion or income.
If punnping is greater than recharge,
the aquifer is depleted and the capital
is consunned.

Overuse of groundwater has become
a nnajor problem in China, India,
Indonesia, Mexico, the Near East,
North Africa, Thailand, the western
United States and many island
countries where seawater intrusion
results.

The overpunnping of aquifers not
only results in a water source that is
too depleted to serve as a supply, it
may also cause the land above the
aquifer to settle or subside, resulting in
widespread structural damage in
extreme cases. Bangkok and Mexico
City are well-known examples.
Finally, a shift in access or
distribution patterns may concentrate
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TABLE 8

TABLE 7

Countries predicted to have scarce
water resources in 2000
Country'

Population
in 2000

Water availability
Internal
Water
renewable resources
including
water
resources river flows
from
other
countries
m' per caput ....)

(millions)

Egypt

62.4

29

934

Saudi Arabia

21.3

103

103

Libyan Arab

Ratio of prices charged by vendors
to prices charged by public utilities
in selected cities
City

Ratio

Bangladesh

Dacca

12-25

Colombia

Cali

Côte d'Ivoire

Abidjan

Ecuador

Guayaquil

Haiti

Port-au-Prince

Honduras

Tegucigalpa

Indonesia

Jakarta

Country

Surabaja
Kenya

10
5

20

17-100
16-34

4-60
20-60

Nairobi
Nouakchott

7-11

Lagos

4-10

Onitsha

6-38
28-83

6.5

108

108

2.0

152

152

Jordan

4.6

153
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Pakistan

Karachi

Mauritania

2.6

154

2 843

Peru

Lima

17

16.2

155

155

Togo

Lomé

7-10

Israel

6.4

260

335

Turkey

Istanbul

10

Tunisia

9.8

384

445

Uganda

Kampala

4-9

17.7

430

2 008

34.0

436

436

7.4

487

487

Algeria

33.1

570

576

Hungary

10.1

591

11 326

Rwanda

10.4

604

604

1.6

622

11 187

11.8

760

760

Oman

2.3

880

880

Sudan

33.1

905

3 923

Morocco

31.8

Somalia

10.6

Jamahiriya

United Arab
Emirates

Yemen

Mauritania
Nigeria

100

Syrian Arab
Republic
Kenya

Burundi

Botswana

Malawi

1

943

943

086

1 086

A number of other countries with smaller populations,
e.g. Barbados, Cape Verde, Djibouti, Malta, Qatar and
Singapore, are also included in the water-scarce category.
Source: FAO calculations based on World Bank/VVRI data.

water resources among one group and
subject others to extreme scarcity. In
many cities of the developing world,
large numbers of people depend on

Source: R. Bhatia and M. Falkenmark. 1992. Water
resource policies and the urban poor: innovative
approaches and policy imperatives. Background paper
for the ICWE, Dublin, Ireland.

water vendors and may pay 100 times
as much as the rate of public utilities
(see Table 8). Numerous recent studies
docurnent that large numbers of urban
poor pay much higher prices and a
much larger share of their income for
water than fannilies with access to a
city water system.1° Poor families in
some large cities spend up to 20 percent of their inconne on water. When
the cost is so high, they use little water
for washing and bathing, which results
in serious health problems.

10 See footnote 2, p. 232.
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Figure 11
WATER CONSUMPTION BY REGION, 1900-2000
(km3/year)
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World water use
The early civilizations of Asia, Africa
and Latin America organized
cooperative efforts to develop river
valleys for irrigated agriculture.
Through irrigation technology,
societies controlled and manipulated
natural water supplies to improve crop
production. The result was often
reliable and ample food supplies
which led to the creation of stable
agricultural villages, the division of
labour and economic surpluses.
Many scholars still argue over
whether irrigation technology
facilitated political control and
development of the state or whether
political developnnents led to
advancennent of the technology. No
matter the direction of cause and
effect, no one disputes the association
of development with control over
water use.
In today's world, agriculture still
accounts for the majority of human
water use. Globally, around 70 percent
of water withdrawals are for
agriculture. Domestic and industrial
uses consume the remaining 30
percent.Y'

Water uses differ greatly depending
on access, quantity, quality and socioeconomic conditions. For example,
Table 9 illustrates that agricultural
water use is higher as a proportion of
total water use in the low-inconne
countries (91 percent) than in the highinconne group (39 percent).
Nevertheless, on a per caput basis, the
high-income countries use more water

" Domestic uses include drinking-water
supplies, private homes, commercial
establishments, public services and municipal
supplies.

TABLE 9

Sectoral water withdrawals,
by income group
Country
income
group

Withdrawals
Annual
withdrawals
by sector
Ind. Dom.
per caput
Agric.
m3. )

Low-income

386

91

5

4

Middle-income
High-income

453

69

18

13

1 167

39

47

14

Source: World Bank. 1992. World Development Report
1992, based on WRI data.

for agricultural purposes than the lowincome countries.
The trends in world water use during
this century are presented in Figure 12.
Overall, global water consumption has
increased almost tenfold. Agriculture's
share, which was 90 percent in 1900,
will have dropped to an estimated 62
percent by 2000. During this same
period, industrial consumption will
have grown from 6 percent to 25
percent, while consunnption by cities
will have increased from 2 percent
to nearly 9 percent. By 2000, around
35 percent of available water supplies
will be in use, compared with less
than 5 percent at the beginning of
the century.
Water quantity and quality
requirements also differ widely
depending on the type of use. Net
agricultural requirements are especially
large in relation to other uses. For
instance, around 15 000 m' of water
are normally sufficient to irrigate 1 ha
of rice. This sanne annount of water can
supply: 100 nomads and 450 head of
stock for three years; or 100 rural
families through house connections for
four years; or 100 urban fannilies for

The quality of water from
different sources varies
widely. Precipitation absorbs
gases from the atmosphere
and removes particles from
the air. When the
precipitation strikes the
ground it becomes surface
water runoff or enters the
ground. The surface water
flows into larger and larger
channels, ponds, lakes and

rivers until some of it
reaches the sea. Along its

course, surface water picks
up both organic and mineral
particles, bacteria and other
organisms as well as salts
and other soluble
substances. The water in
lakes and swamps sometimes
acquires odours, tastes and
colours from algae and other
organisms and from
decaying vegetation.
Since ancient times, heavy
metals from mining and
pathogens from cities have
caused serious, although
localized, contamination.
Since the industrial
revolution, water pollution
problems have become first
regional, then continental
and now global in nature.
Much water is polluted when
it is used in industry and
agriculture or for domestic
purposes. Mining is the
major cause of metal
contamination, whereas
other industries contribute
to acidification. The
intensification of agricultural
activities has led to the
contamination of
groundwater by fertilizers

and other chemicals.
Moreover, irrigation projects
often cause a rapid rise in
the level of groundwater,
which leads to waterlogging
and soil salinity.
Since 1977, the UNEP/
WHO Global EnvironMent
Monitoring System (GEMS)
has been working with
Unesco and WMO to
develop a global water
quality monitoring network.
More than 50 water
variables are monitored to
provide information on the

suitability of water for
human consumption and for
agricultural, commercial and
industrial use. Recent
assessments have found that
the main water pollutants
are: sewage, nutrients, toxic
metals and industrial as well
as agricultural chemicals.
Conclusions drawn from
the GEMS assessment

include: the nature and level
of freshwater pollution
strongly depends on socioeconomic development; the
most common water
pollutant is organic material
from domestic sewage,
municipal waste and agroindustrial effluent; and the
high water nitrate levels
found in Western Europe and
the United States are a
result of the nitrogen
fertilizers and manure used
for intensive agriculture. The
GEMS assessment also noted

a dramatic increase in the
use of fertilizers in
developing countries,
particularly where intensive
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irrigation allows for double
or triple cropping.
Other conditions
highlighted in the GEMS
report include deforestation,
eutrophication, suspended
particulate matter (SM) and
salinity.
Deforestation, i.e. the
clearing of land for
agriculture and urban
development, often leads to
water contamination. When
the soil is stripped of its
protective vegetative
covering, it becomes prone
to erosion. This in turn leads
to higher water turbidity,
because of the increased
amounts of suspended

matter, to nutrient leaching
and to a decreased waterretention capacity of the
soil. There is also concern
about the destruction of
wetlands, which destroys the
habitat of many species and
removes natural filter
mechanisms, permitting
many common pollutants to
reach water supplies.
Eutrophication is the
enrichment of waters with
nutrients, especially
phosphorus and nitrogen. It
can lead to enhanced plant
growth and depleted oxygen
levels as this plant material
decays. It is not always a
human-induced problem, but
is often linked to organic
waste and agricultural
runoff. Today 30 to 40
percent of the world's lakes
and reservoirs are eutrophic.
Not all interventions have
proved successful, but

eutrophication can be
reversible if mid- and longterm strategies are enacted.
Laws and measures

introduced to reduce
tripolyphosphates (used
mostly in detergents) and to
remove phosphorus from
waste water have had
positive effects.
SM consists of materials
that float in suspension in
water. There are three main
sources of SM: natural soil
erosion, matter formed
organically within a water
body and material produced
as a by-product of human
activity. SM settles on the
sediment bed and forms
deposits in rivers, lakes,
deltas and estuaries.
Evidence of human-induced
SM from Roman and Mayan
times has been discovered in
lake beds, implying that this
was one of the first types of
water pollution. River
damming affects the amount
of SM flowing from rivers to
the oceans because

reservoirs act as effective
sinks for SM. An estimated
10 percent of the global SM
discharge to the sea is
trapped in reservoirs.

Approximately 25 percent of
the water currently flowing
to the oceans has been

previously stored in a
reservoir. Damming can also
greatly modify water quality;
waters flowing out of
reservoirs not only have
reduced SM quantities, they
are also depleted of nutrients
and are often more saline,

which consequently has
detrimental effects on
downstream agriculture and
fisheries.
Salinity is a significant
and widespread form of
freshwater pollution,
particularly in arid, semiarid and some coastal
regions. The primary cause
of salinization is a
combination of poor
drainage and high
evaporation rates which
concentrate salts on
irrigated land. Salinity can
adversely affect the

productivity of irrigated
crops and is also detrimental
to industrial and household
water users. It is not a new
phenomenon; salinization of
soil and water in the flood
plain of the Tigris and
Euphrates Rivers contributed
to the decline of the
Mesopotamian civilization
some 6 000 years ago. The
estimated global gross area
of irrigated land is 270
million ha. About 20 to
30 million ha are severely
affected by salinity while an
additional 60 to 80 million
ha are affected to some
degree. Waterlogged soil,
which aggravates the
problem of salinity, is
usually caused by
overwatering and a lack of
proper drainage systems.
Runoff from agricultural
areas fertilized with manure
and chemicals pollutes
watercourses and
groundwater by increasing
levels of nutrients.
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The present level of water
pollution warrants that steps
be taken to control further
contamination of water
resources. More serious
action needs to be taken
in water resource
management, waste water
treatment and the provision
of safe public water supplies.
In developed and developing
countries there should be
controls and regulations
regarding the treatment and
recycling of industrial
effluents, while efforts must

be made to replace harmful
products and ban dangerous
pesticides.
There is compelling
evidence that at least 20 to
30 percent of the water
currently used in households
and industries can be saved
by adopting appropriate
regulatory and policy
instruments (tariffs, quotas,
groundwater extraction
charges). The twin benefits
of clean water and reduced
demand can be obtained if
the recycling or reuse of

water is encouraged in
industries through pollution
control legislation and
economic incentives (water
tariffs based on economic
costs, effluent charges and
low-interest loans for
effluent and sewage
treatment plants). Similar
savings may be possible in
irrigated agriculture by
investments in canal lining,
by encouraging less waterintensive crops (through
relative output prices) and
by raising irrigation rates.

Source: UNEP. 1991.

Freshwater pollution. UNEP/
GEMS Environmental Library.

No. 6. Nairobi.
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two years; or 100 luxury hotel guests

for 55 days»
Industry requires large amounts of
water, but most of it is recycled back
into the water system. The major
problem is that much of this water is
returned polluted with wastes,
chemicals and heavy metals. Over
85 percent of total withdrawals by
industry are recycled as waste water.13
Domestic water demand is moderate

in comparison with agriculture and
industry but its quality requirements
are high. Domestic and municipal
water uses include drinking, washing,
food preparation and sanitation.

Water and health
Two of the most troubling domestic
water supply issues for policy-makers
are access and health. Nearly one
billion people in the world are without
clean drinking-water. Providing easier
access to safe drinking-water
significantly improves health
conditions. Personal hygiene increases
when water availability rises above 50
litres per day (which generally means
that it must be delivered to the house
or yard). An estimated 1.7 billion
persons contend with inadequate
sanitation facilities. The lack of sewage
collection and treatment is a major
source of surface and groundwater
pollution.

121. Carruthers and C. Clark. 1983. The

economics of irrigation. Liverpool, Liverpool
University Press.

13 D.B. Gupta. 1992. The importance of water

resources for urban socioeconomic

development. In International Conference on

Health officials identify five
categories of disease related to water:
i) water-borne diseases (typhoid,
cholera, dysentery, gastroenteritis and
infectious hepatitis); ii) water-washed
infections of the skin and eyes
(trachoma, scabies, yaws, leprosy,
conjunctivitis and ulcers); iii) waterbased diseases (schistosomiasis and
guinea-worm); iv) diseases from waterrelated insect vectors such as
mosquitoes and blackflies; and
v) infections caused by defective
sanitation (hookworm).
The World Bank's World
Development Report 1992 estimates
that providing access to safe water and
adequate sanitation could result in two
million fewer deaths from diarrhoea
among young children and 200 million
fewer episodes of diarrhoeal illnesses
each year.
Water as a strategic resource
Water, even when plentiful, is
frequently drawn into the realm of
politics. Domestic laws and wellestablished customs can help resolve
water-related disputes at national and
village levels but international law has
not developed fast enough to deal with
the growing number of water-related
conflicts between many countries and
regions. In 1989, Egypt's then Minister
of State for Foreign Affairs, BoutrosGhali, declared: "The national security
of Egypt is in the hands of the eight
other African countries in the Nile
basin."14 As Postel notes, BoutrosGhali highlights the importance of
water to Egypt's economy as well as
the advantage upstream countries have
over downstream neighbours.

Water and the Environment: Development
Issues for the 21st Century. Keynote Papers.

Dublin, Ireland.

14 See footnote 7, p. 236.
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The increasing value of water,
concern about water quality and
quantity, and problems of access and
denial have given rise to the concept of
resource geopolitics or "hydropolitics".
In this context, water joins petroleum
and certain minerals as a strategic
resource. Its increasing scarcity and
value will only intensify the prevalence
of water politics and relevant
international conflicts.
Several countries depend heavily on
river flows from other countries.
Botswana, Bulgaria, Cambodia, the
Congo, Egypt, the Gambia, Hungary,
Luxembourg, Mauritania, the
Netherlands, Romania, the Sudan and
the Syrian Arab Republic all receive
over 75 percent of their available water
supplies from the river flows of
upstream neighbours. More than 40
percent of the world's population lives
in river basins that are shared by more
than one country.
Along with land and energy sources,
water has been the focus of disputes
and, in extreme cases, even wars. The
division of the Indus waters and its
tributaries among India and Pakistan
provided a salutary warning example.
War was only just avoided in the early
years of independence by a binding
agreement, backed by massive
international aid, to build two huge
water storage dams and a system of
canals. Water could then be
channelled to the areas of Pakistan that
were deprived of water when some of
the Indus tributaries were diverted into
Indian territory.
The costs to all parties of this
settlement vvere high but certainly less
than the human and financial costs of
a conflict. Many other international
rivers, including the Nile, Euphrates,
Ganges and Mekong, are prospective

risk points for disputes. The future of
the Jordan waters is already an integral
component of regional peace talks
and illustrates how complicated
hydropolitics can be. The fact that
groundwater resources are also
involved in the talks adds another
dimension of difficulty.
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BOX 1 0

THE INTERNATIONAL CONFERENCE ON WATER AND
THE ENVIRONMENT: DEVELOPMENT ISSUES FOR THE TIST CENTURY

The International
Conference on Water and
the Environment (ICWE) was
held in Dublin, Ireland, from
26 to 31 January 1992. The
conference provided the
major input on freshwater
problems for UNCED,
convened in Rio de Janeiro,
Brazil, June 1992. The ICWE
was attended by 500 participants from 114 countries,
38 NG0s, 14 intergovernmental organizations and 28
UN bodies and agencies.
The major work of the
ICWE was undertaken by six
working groups which
addressed:

integrated water resources
development and
management;
water resources
assessment and impacts of
climate change on water
resources;
protection of water
resources, water quality and
aquatic ecosystems;
water and sustainable
urban development and
drinking-water supply and
sanitation;
water for sustainable food
production and rural
development and drinkingwater supply and sanitation;
mechanisms for
implementation and
coordination at global,
national, regional and local
levels.

The two main outputs of
the conference are the
Dublin Statement and Report
of the Conference, which set
out recommendations for
action based on four guiding
principles. First, the
effective management of
water resources demands a
holistic approach linking
social and economic
development with the
protection of natural
ecosystems, including land
and water linkages across
catchment areas or
groundwater aquifers;
second, water development
and management should be
based on a participatory
approach that involves users,
planners and policy-makers
at all levels; third, women
play a central part in the
provision, management and
safeguarding of water; and,
finally, water has an
economic value in all its
competing uses and should
be recognized as an
economic good.
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THE WATER SECTOR AND
NATURAL RESOURCE POLICY
In January 1992, the ICWE concluded
that scarcity and misuse of freshwater
pose a serious and growing threat to
sustainable development and
protection of the environment.15 The
conference emphasized that human
health and welfare, food security,
economic development and
ecosystems are all at risk, unless water
and land resources are managed more
effectively in the future.
To address water problems at local,
national and international levels, the
ICWE recommended a range of
development strategies and policies
based on four principles (see Box 10).
While the conference participants
readily agreed on the wording of the
first three principles, the fourth
provoked a long and contentious
debate. Principle 4 declares that water
has an economic value in all its
competing uses and should be
recognized as an economic good.
For many, it is difficult to reconcile
the concept of water as an economic
good with the traditional idea of water
as a basic necessity and human right.
Older elementary economic textbooks
explain this conceptual puzzle why
diamonds, which have so little utility,
are expensive while freshwater, which
is so essential to life, is cheap. More
recent texts leave water out of these
vignettes. Like fresh air, water was
once considered a classic free good;
now that it is growing scarce, while not
yet expensive, it is at least
acknowledged to be valuable.
Scarcity is one of the most important

issues in considering the various socioeconomic tradeoffs in allocating water
among different users. Allocation
policies and decisions determine who
will have access to water and under
what conditions, and what impact this
will have on society and the economy.
The cheapness of water is often more
apparent than real. It is a free good not
because water provision is without cost
obviously this is far from true but
because governments have chosen to
charge less than full costs for water
services for one or more reasons.16
These subsidies are now coming under
scrutiny. The ICWE's final report
acknowledges that failure in the past to
recognize water's economic value and
the real cost of service provision has
led to wasteful and environmentally
damaging uses. Moreover, the
conference report states that managing
water as an economic good is an
important way of achieving efficient
and equitable use, as well as
encouraging the conservation and
protection of scarce water resources.
It is in this context that the ICWE and
UNCED called for a new approach to
the assessment, development and
management of freshwater resources.
The proposed approach involves the
management of freshwater as a finite
and vulnerable resource and the
integration of sectoral water plans and
programmes within the framework of
national economic and social policy.17

16 Water may be considered a "free" good in

the form of rain, but when this free good is
captured and delivered to customers by canal,
pipe or other means, it becomes a water
service. There is generally much less resistance

15 The Dublin Statement and Report of the

to water service fees than there is to water

Conference. 1992.1CWE, Dublin, Ireland.

charges.
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BOX 11

FRAGMENTED PLANNING AND WATER RESOURCES IN SOUTHERN INDIA

The World Bank's water
resources management
policy paper presents several
examples from southern
India to illustrate the kinds
of problem caused by
fragmented decision-making.
The Chittur River's highly
variable flows have
traditionally been diverted
at many points into small
reservoirs to irrigate the
main rice crop. The
diversion channels are large
enough to accommodate
flood flows following the
monsoon rains. Thus, when a
storage dam was
constructed, the uppermost
channel was able to absorb
virtually all the regulated
flow. The upper tanks now
tend to remain full

throughout the year,
concentrating benefits and
adding to evaporation losses.
The more extensive lower
areas have reverted to
uncertain rain-fed
cultivation, and total
agricultural value added has
decreased. Construction of
the storage dam without
adequate consideration of
downstream users or the
existing storage capacity of
the basin is one example of
how individual project
development in isolation can
cause significant economic
losses.

The construction of the
Sathanur Dam on the
Ponnani River in Tamil Nadu
to serve a left bank
command area deprived

A more integrated and broader
approach to water sector polices and
issues is important because of water's

17 UN. 1992. Protection of the quality and

productive delta areas of
irrigation water. While the
rights of downstream
irrigators are recognized in
the dam operating rules,
most of the regulated flow is
diverted upstream; water
losses have greatly increased
in the wide sandy bed and no
surface water has reached
the sea for 20 or more years.
Continued spills in about 50
percent of all years were
used to justify the
subsequent construction of
the right bank command,
further aggravating
shortages in the delta and
leading to continual conflicts
between the two Sathanur
commands. Meanwhile,
additional storage dams on
upstream tributaries are

special nature as a unitary resource.
Rainwater, rivers, lakes, groundwater
and polluted water are all part of the
same resource, which means global,
national, regional and local actions are
highly interdependent.18 Water use in

supply of freshwater resources: application of
integrated approaches to the development,
management and use of water resources.

18 P. Rogers. 1992. Comprehensive water

Chapter 18, Agenda 21, Report of the United

resources management: a concept paper.

Nations Conference on Environment and

Policy Research Working Paper. Washington,

Development.

DC, World Bank.

249

adding to evaporation losses

in what was already a fully
developed basin. Irrigation
in the productive delta has
declined further and the
Sathanur commands in turn
are suffering. The high-value
crops that were once grown
on the main river are being
replaced by cultivation on
less productive lands, served
by tributaries that are more
variable than the main river.
The Amaravati River, a
tributary of the Cauvery, is
the most disputed major
river in India. In the absence

of a Cauvery agreement,
Karnataka (the upstream
riparian state) has steadily
developed large irrigation
schemes, depriving the delta
(Tamil Nadu's rice bowl) of
its accustomed supplies.
Meanwhile, Tamil Nadu has
been developing the
Amaravati. As at Sathanur,
water releases are made
from the Amaravati Dam for
the traditional areas, but
these are far downstream
and the substitution of
regulated flood flows has
encouraged the development

of private pumps along the
river bank. Even though the
new electric connections
have now been banned, little
can be done to control
illegal connections or diesel
pumps and, consequently,
little water now reaches the
lowest commands, let alone
the Cauvery. Meanwhile,
new storage dams are being
constructed on tributaries
both in Kerala and Tamil
Nadu, further depriving not
only the old lands but also
the new lands and the pump
areas.

Source: World Bank. 1993.
Water resources management:

a policy paper.

one part of the system alters the
resource base and affects water users
in other parts.
Dams built in one country frequently
reduce river flows to downstream
countries for years afterwards, thereby
affecting hydroelectric and irrigation
capacity. When a city overpumps a
groundwater supply, streamflows may
be reduced in surrounding areas; when
it contaminates its surface water, it can
pollute groundwater supplies as well.

Certain human actions at local levels
may contribute to climate change, with
long-term implications for the
hydrological system worldwide.
Water policies, laws, projects,
regulations and administrative actions
often overlook these linkages.
Governments generally tend to
organize and administer water sector
activities separately: one department is
in charge of irrigation; another
oversees water supply and sanitation; a
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third manages hydropower activities; a
fourth supervises transportation; a fifth
controls water quality; a sixth directs
environmental policy; and so forth.
These fragmented bureaucracies
make uncoordinated decisions,
reflecting individual agency
responsibilities that are independent of
each other. Too often, government
planners develop the sanne water
source within an interdependent
system for different and competing
uses (see Box 11). This project-byproject, department-by-department and
region-by-region approach is no longer
adequate for addressing water issues.
To help resolve the growing number
of water resource issues, policy-makers

are increasingly being called on to
review and explain the conditions,
problems and progress in the overall
water sector.
This integrated approach requires
water managers to understand not only
the water cycle (including rainfall,
distribution, ecosystem interactions
and natural environment and land-use
changes), but also the diverse
intersectoral development needs for
water resources.
The next section further explores this
important concept of linking the water
sector with the national economy and
provides a conceptual basis for
understanding the role of economic
policy-nnaking.
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WATER POLICIES AND AGRICULTURE
II. Water resources: econom:c3 arti

In early civilizations, water played a
relatively simple role. It was needed for
transportation and drinking and it
provided a fishing and hunting source.
Over time, sedentary agricultural
societies evolved and water use
became more important. Families
began settling near springs, lakes and
rivers to supply livestock and crops
with water, gradually developing
technologies to divert water for
irrigation and domestic purposes.
Babylonian, Egyptian, Hittite, Greek,
Etruscan, Roman, Chinese, Mayan,
Incan and other empires constructed
water delivery systems such as long
aqueducts to carry water to large
cities.19 In fact, until the middle of the
twentieth century, nnost societies were
able to nneet their growing water needs
by capturing reliable and relatively
inexpensive sources.
When water is plentiful relative to
demand, water policies, rules and laws
tend to be simple and only casually
enforced. As populations grow and
economies expand, water sectors
evolve from an "expansionary" phase
to a "mature" phase.2° At a certain
point during the expansionary phase,
the financial and environmental costs

19 V. Yevjevich. 1992. Water Int., 17(4): 1 63171

20 A. Randall. 1981. Property entitlements and

pricing policies for a maturing water economy.
Aust.

Agric. Econ., 25: 195-212.
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of developing new water supplies
begin to exceed the economic benefits
in the least productive (marginal) uses
of existing supplies. The reallocation of
existing supplies, rather than the
capture of unclaimed supplies, then
becomes the least costly method to
maximize benefits.
A water sector in the 'mature" phase
is characterized by rising marginal
costs of providing water and increasing
interdependencies among users. In this
phase, conflicts over scarcities and
external costs arise. (External costs
result when one user interferes with
another's supply, e.g. when an
upstream user pollutes a river and
raises costs for downstream users.)
These conflicts eventually become so
complex that elaborate management
systems are needed to resolve disputes
and allocate water among different
users and economic sectors.
Developing effective water sector
policies is troublesome for a number of
reasons. First, water has unique
physical properties, complex economic
characteristics and important cultural
features that distinguish it from all
other resources.21 Second, water
resource management is

R.A. Young and R.H. Haveman. 1985.
Economics of water resources: a survey. In
A.V. Kneese and J.L. Sweeney, eds. Handbook

of natural resources and energy economics,
Vol. II. Amsterdam, Elsevier Science Publishers.
22 For example, water resource management

depends on the government's ability to
establish an appropriate legal, regulatory and
administrative framework. In fact, markets are
based on a system of enforceable private

property rights. Private water markets require
secure and transferable property rights,

including the right to exclude other users.

administratively complicated because
it involves legal, environmental,
technological, economic and political
considerations.22 In most societies,
political considerations dominate
decisions on water resource use.
Nonetheless, most policy options are
framed and discussed in economic
terms.

This section attempts to provide a
conceptual basis for understanding
water policy interventions while
examining the circumstances under
which water policies work or fail. It
comprises three parts: the first
examines the relationship between the
water sector and the overall economy;
the second explains the social,
physical and economic nature of
water; the third assesses the
advantages and disadvantages of broad
alternative approaches to public water
policy and also reviews policy issues
related to the economic organization
of water resource management.
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LINKING THE WATER SECTOR

WITH THE NATIONAL ECONOMY
Economic policy-makers tend to
confront policy issues one at a time,
stating policy objectives in single
dimensional terms. This approach
presents difficulties because a policy
aimed at achieving a single objective
usually has unintended and
unrecognized consequences. Water
managers and policy-makers need to
assess the entire range of government
interventions to understand fully the
economic, social and environnnental
impacts on a given sector, region or
group of people.
Improving water resource
management requires recognizing how
the overall water sector is linked to the
national economy. Equally important is
understanding how alternative
econonnic policy instrunnents influence
water use across different economic
sectors as well as between local,
regional and national levels and
annong households, farnns and firms.
For too long, many water managers
have failed to recognize the
connection between nnacroeconomic

policies and their impact on, for
exannple, technical areas such as
irrigation.

Macroeconomic policies and
sectoral policies that are not ainned
specifically at the water sector can
have a strategic impact on resource
allocation and aggregate dennand in
the economy. A country's overall
development strategy and use of
macroeconomic policies including
fiscal, monetary and trade policies
directly and indirectly affect dennand
and investment in water-related
activities. The most obvious example is
government expenditures (fiscal policy)
on irrigation, flood control or dams.

A less apparent example is trade and
exchange rate policy aimed at
promoting exports and earning more
foreign exchange. For exannple, as a
result of currency depreciation, exports
of high-value, water-consuming crops
nnay increase. If additional policy
changes reduce export taxes, farmers
are provided with an even greater
incentive to invest in export crops as
well as in the necessary irrigation (see
Box 12).
National developnnent strategies can
directly influence water allocation and
use in other ways. In the case of a food
self-sufficiency strategy, the government may subsidize water-intensive
inputs to encourage farmers to produce
more rice. By providing financial
incentives for rice producers, the
government is influencing the demand
for water and private irrigation
investnnent through price policies.
Apart fronn the direct effects on water
use resulting fronn such price policies,
the increased demand for irrigation
water also has intersectoral,
intrasectoral, distributional and
environmental implications. The
agricultural sector is provided with an
economic advantage in access to water
vis-à-vis the industrial sector
(intersectoral); water used for rice gains
an econonnic advantage over water
used for other crops (intrasectoral); rice
producers with more land and access
to water gain over those with less land
and water (distributional); and
increased pesticide and fertilizer use
are likely to affect water quality
(environmental).
Sectoral policies affect water use and
allocation in non-agricultural sectors in
a variety of ways. For example, in the
western United States, 70 to 80 percent
of the region's water yield results fronn
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BOX 12

ECONOMIC POLICIES AND WATER USE IN THE SYRIAN ARAB REPUBLIC

After struggling throughout
the 1980s, the Syrian
economy has performed well
over the past few years. The
end of a two-year drought
allowed agriculture and
agro-industries to recover in
1991. During the drought,
the government was forced
to import large quantities of
wheat and barley, thereby
draining foreign currency
reserves. In addition, the
lower water levels meant a
reduction in hydropower
generation, increasing the
need for thermal power and,
in turn, lowering crude oil
exports.
Two of the Syrian Arab
Republic's major national
development objectives are:
achieving food selfsufficiency to reduce
dependency on imports; and

expanding agricultural
exports to earn more foreign
exchange. To support these
objectives, the government
has invested 60 to 70
percent of the entire
agricultural budget in
irrigation over the past
ten years.
Several factors explain
this special attention for
irrigation development. The
irrigated area comprises
only 15 percent of the
cultivated land yet produces
over 50 percent of the total
value of agricultural
production. A large part of
wheat production as well as
all major industrial crops,
including cotton, tobacco
and sugar beet, are
produced on irrigated farms.
Production on the remaining
rain-fed area, representing

snowmelt from the high-elevation
forests, many of which are under
public jurisdiction. Water yields are
significantly affected by timber harvest
policies on these lands. Rangeland
management policies on lower
elevations also alter vegetation
conditions and thus affect the rate of
evapotranspiration, in turn affecting
streamflow and groundwater

85 percent of the total area,
varies greatly from year
to year. At present,
agriculture accounts for
about 85 percent of
the country's water
consumption, but
competition is increasing.
During the 1980s, industrial
water demand increased by
nearly 900 percent. Current
projections suggest that
water requirements will be
two to three times greater
by 2010.

The government's effort to
promote food self-sufficiency
has produced a second
generation of water-related
problems. To encourage
growth in agricultural
production and enhance
rural incomes, interest rates,
seeds, fertilizers, pesticides,
transport and energy prices

recharge." In such cases, it is
important for downstream city water
managers to recognize, understand and
become involved in the decisions of

23 B. Saliba, D. Bush, W. Martin and T. Brown.

1987. Do water market prices appropriately
measure water values? Nat. Resour. J., 27
(summer).
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are subsidized. The
government also establishes
purchase prices and buys

industrial crops, major
cereals and feedgrains; e.g.
the 1992 domestic wheat
price was almost twice the
international price.
These policies are
contributing to the
proliferation of wells in the
Syrian Arab Republic.
Digging wells to pump
groundwater accounts for
80 percent of the newly
irrigated land since 1987.
With irrigation, farmers
obtain higher yields, more

stable production and
greater profit. Since water is
free, the only investment
expense required is the well
and the pumping gear a
one-time fixed cost. Farmers
obtain subsidized credit to
purchase subsidized fuel for
operating imported pumps
purchased with overvalued
currency (an implicit
subsidy). With these
economic opportunities,
most farmers want to dig
wells or pump surface water.
Other current economic
pressures are also
influencing farmers'

other sectors such as livestock and
forestry.

With the continuing importance of
structural adjustment and stabilization
programmes, many developing
countries are implementing
fundamental changes in
macroeconomic and sectoral polices.
Typical adjustment programmes call
for a greater reliance on markets, more

decisions to dig wells and
expand irrigation. For
example, as incomes in
urban areas increase,
consumers are demanding
more fruit and vegetables. At
the same time, recent
changes in trade and
exchange rate policies are
making Syrian agricultural
products more competitive
in regional markets. Farmers
who inititally planned only
on supplementary irrigation
for winter wheat are finding
summer vegetables and
irrigated fruit production
increasingly profitable.

open trade, fiscal austerity and a
phasing out of producer and consumer
subsidies (input and product markets).
Budget-reducing measures imply
increased competition between and
within sectors for funding new water
projects. In these situations, the overall
economic, social and environmental
implications of choices must be
carefully addressed. For example,
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when governments must choose
between financing either irrigation
projects or hydroelectric power
projects, there is an additional social
opportu n ity cost of the irrigation water
in countries that are dependent on
imported energy sources. At the same
time, when water scarcity keeps sonne
farmers on uneconomical lands such
as steep watersheds, the country suffers
twice: once in terms of reduced
production compared with what would
be possible with irrigation; and again
in terms of erosion and resource
depletion, with erosion possibly
shortening the life of existing
waterworks.24
In nnost countries, pressure has

increased not only to modify
investment allocations but also to
recognize and acconnmodate new
demands for water. The direct
implications for water managers
include fewer capital investnnents in
new water projects, the elimination of
irrigation subsidies, increased efforts to
recover its cost and more emphasis on
dennand management to improve the
efficiency of existing supplies.

THE SOCIAL, PHYSICAL AND
ECONOMIC NATURE OF WATER
Policy-nnakers throughout the world
treat water as more than a simple
economic commodity. Because water
is essential to life, they often reject
connpetitive market allocation
mechanisms. Many societies believe
that water has special cultural,
religious and social values. Boulding
observed that "the sacredness of water
as a symbol of ritual purity exempts it
sonnewhat from the dirty rationality of
the market".25 In nnany cultures, goals
other than economic efficiency play an
unusually large role in selecting water
management institutions. Some
religions, such as Islam, even prohibit
water allocation by market forces.
The international community
recognizes that access to water is a
basic human right. The ICWE asserted
that "...it is vital to recognize first the
basic right of all hunnan beings to have
access to clean water and sanitation at
an affordable price".
The connection between water and
human life is most dramatic in arid
regions, where crop irrigation is
essential to food production. In Egypt,
little food can be grown without the
help of the Nile for irrigation.
However, the focus on water's special
status tends to obscure the fact that, in
most societies, only a tiny fraction of
water consunnption is actually for
drinking and preserving life. In fact, a
large portion of urban water is used for
convenience and comfort. In the arid

24 D.W. Brom ley, D.C. Taylor and D.E. Parker.

25 K.E. Boulding. 1980. The implications of

1980. Water reform and economic

improved water allocation policy. In M.
Duncan, ed. Western water resources: coming
problems and policy alternatives. Boulder,
Colorado, Westview.

development: institutional aspects of water
management in the developing countries.
Econ. Dev. Cult. Change, 28(2).
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western United.States, per caput water
withdrawal by households frequently
exceeds 400 litres per day, about half
of which is used to irrigate lawns
and gardens. Most of the remainder is
for flushing toilets, bathing and
washing cars.
Another important influence on
water resource policy is societies'
partiality for technical solutions. In
most countries, water management is
typically relegated to the engineering
domain. Indeed, most water managers
are engineers, who are trained to solve
technical problems. As inadequate
public policies are increasingly blamed
for water-related problems, a strong
case is emerging for emphasizing
human behaviour as an additional
component of water systems.

Physical attributes of water
Water has two additional features that
further complicate management efforts:
bulkiness and mobility. The value per
unit of weight tends to be relatively
low (placing water among the
commodities that are termed "bulky").
Unlike petroleum, the costs of
transporting and storing water are
generally high relative to its economic
value at the point of use. In crop
irrigation, the water applied nnay yield
additional economic values of less
than $0.04 per tonne of water. Water is
also difficult to identify and measure
because it flows, evaporates, seeps and
transpires. This evasive nature means
that exclusive property rights, which
are the basis of a market economy, are
hard to establish and enforce.
Many water management problems
are site-specific and so elude uniform

policy treatment. While water
consumption and quality requirements
are tied to local populations and

development levels, local water
availability usually changes with
climatic variations throughout the year
and over longer cyclical swings. These
supplies may be highly variable and
unpredictable in time, space and
quality. In regions throughout India, for
instance, most rainfall is concentrated
during a three-nnonth period and there
are large year-to-year variations. In
addition, forecasts of significant global
climate change attributable to both
natural and human causes raise
concerns about longer-term supply
trends (see Box 13).
Water projects that attempt to
compensate for extreme seasonal
variations such as floods and droughts
frequently require enormous
investments. The economies of size are
so large in these cases that unit costs
continue to exceed the range of
existing demands. This is a classical

"natural monopoly" situation in which
a single supplying entity is the most
economically efficient organizational
arrangement.
On the other hand, most economies
of size for pumping groundwater are
achieved at relatively small outputs
and multiple suppliers can therefore

operate efficiently. However, aquifers
are usually hydraulically linked with
rivers or streams part of a river's
volume may come from underground
flows and rivers may replenish
groundwater stocks. This hydraulic
linkage is affected when an aquifer is
heavily pumped. A lowered
groundwater table may draw water
from a connected stream, reducing its
flow to surface water users. Box 14
describes the special policy concerns
related to aquifers.
Aquifer management is often
complicated by the aggregate impact
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BOX 13

CLIMATE CHANGE, WATER RESOURCES AND AGRICULTURE

To date, research has not
been able to provide clear
conclusions about the
prospective impacts of
climate change and global
warning. Among the
potential impacts of climate
change is its effect on the

hydrological cycle and water
management systems. For

instance, an increase in
floods and droughts will
increase the frequency and
severity of disasters.
Relatively small changes can
cause severe water resource
problems, especially in semiarid regions and humid areas
where demand or pollution
has led to water scarcity.
The statement adopted by
the Second World Climate
Conference, held in Geneva
in 1990, concluded that the
design of many costly
structures to store and
convey water, from large
dams to small drainage
facilities, is based on
analyses of past records of
climatic and hydrological
parameters. Some of these
structures are designed to
last from 50 to 100 years or
even longer. Records of past
climate and hydrological
conditions may no longer be
a reliable guide for the
future. The possible effects
of climate change should be
considered in the design and
management of water
resource systems.

Data systems and
research must be
strengthened to predict
water resource impacts,
detect hydrological changes

and improve hydrological
parameterization in global
climate models.
Agricultural impacts could
be significant but
researchers are uncertain
whether global agricultural
potential will increase or
decrease. Increases in
drought risk are potentially
the most serious effect of
climate change on
agriculture. Disease and pest
patterns, raised sea levels
and storm surges are
additional problems. It also
appears that many areas will
have increased precipitation,
soil moisture and water
storage, thus altering
patterns of agricultural
ecosystems and other water
uses.

Source: WMO/UNEP/FA0/
Unesco/ICSU. 1990. Second
World Climate Conference.
Geneva; and UNEP. 1992. The
state of the environment.
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of the actions of many individuals.
Even though each individual may have
a negligible impact when taken alone,
the sum total can be of nnajor
innportance. One example is the rapid
spread of tube well irrigation in South
Asia. One tube well has little effect on
the total water supply, but thousands of
tube wells can quickly deplete an
aquifer. Establishing effective policies
to regulate these nnany small, scattered
decision-nnakers is exceedingly
difficult.

Economic attributes of water use
Water provides four types of important
econonnic benefits: commodity
benefits; waste assinnilation benefits;
aesthetic and recreational benefits; and

fish and wildlife habitats. Individuals
derive connmodity benefits fronn water
by using it for drinking, cooking and
sanitation. Farms, businesses and
industries obtain comnnodity benefits

by using water in productive activities.
These connnnodity benefits represent
private good uses of water which are

rivals in consumption (e.g. one
person's or industry's water use
precludes or prevents its use by others).
Government policies and regulations
that concentrate on improving nnarket
access and competition are important
means for improving the productive
and allocative efficiency of the
comnnodity uses of water.
The second and increasingly
important economic benefit of water is
waste disposal. Water bodies have a
significant, but ultinnately limited,
assinnilative capacity, nneaning that
they can process, dilute and carry
away wastes.
Recreation and aesthetic benefits
and fish and wildlife habitats were
once regarded as luxury goods outside

the concern of governnnents. Today,
these two types of benefit are gaining
increased attention. In developed
countries, more and more people are
focusing their recreational activities
around lakes, rivers and seas. In
developing nations, as inconnes and
leisure time grow, water-based
recreation is becoming increasingly
popular and an adequate supply of
good-quality water helps provide a
basis for attracting the tourist trade.
Examples are cruises on the Nile in
Egypt and visits to the Iguaz6 Falls on
the Brazil-Argentina border. Likewise,

information and knowledge about how
hunnans have an impact on ecosystems
have raised concern about the fish and

wildlife benefits provided by water.
Fish and wildlife habitats are related to
both comnnodity and recreational uses.
Waste assimilation and recreational
and aesthetic values are closer to being
public goods than private goods.
Public goods are non-rivals in
consunnption one person's use does
not preclude use by others. For
example, the enjoynnent of an

attractive water body does not deny
similar enjoynnent to others. Non-rival
goods require large amounts of
resources to exclude unentitled
consumers fronn using the good.
Exclusion costs are frequently very
high for water services such as flood
control projects and navigation
systems. Goods and services that are
non-rivals in consunnption are nornnally
better suited to public sector
interventions, including ownership,
provision and regulation.
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An aquifer is a geological
formation, actually or
potentially containing water
in its pores and voids.
Aquifers consist of the
porous rock or soil media
(sand, gravel or rock
materials) within which
water is collected and
through which it flows.
Moisture from rain or snow
that escapes evaporation
collects in streams as
surface water or seeps into
the ground. Soil water not
taken up by plants seeps
downwards until it reaches
the water-saturated zone.
Water in aquifers is called
groundwater. Groundwater
deposits are economical to
use for human purposes if
they are close to the surface
(and thereby inexpensive to
pump) and are of good
quality.
Aquifers vary greatly in
their nature and extent. The
quantity, quality and ease
of extraction can be
determined accurately only
after extensive exploration.
Underground geology varies
widely and is expensive to
map. Aquifers may be very
thin or hundreds of metres
thick; some are local in
character, while others
extend for hundreds of
kilometres. The OgallalaHigh Plains Aquifer in the
central-western United
States underlies more than
10 million ha over six states.
Relative to surface water,
groundwater moves very
slowly in some cases only

a few metres per year. While
aquifers may have accumulated over thousands of
years, modern pumping
devices can easily exhaust
them more rapidly than the
natural recharge rate. It is
also possible to divert
surface water to recharge an
existing aquifer artificially
and make it available for
future use.
Aquifer status reports
from many parts of the
world suggest that all is not
well with our groundwater
resources. Symptoms of
management problems begin
with pumping rates that
exceed the natural recharge.
Primary symptoms are: an
exceedingly rapid exhaustion
of groundwater stocks and
the consequent increase in
pumping costs; the intrusion
of poorer-quality water into
the deposit being exploited;
salt water intrusion from
rapid pumping near
seacoasts; and mineralized
deposits interspersed with
better-quality water.
Subsidence of overlying
lands is another adverse
impact of aquifer
overexploitation. As water is
withdrawn, the soil and rock
particles comprising the
aquifer are compressed into
a smaller volume and,
consequently, crack the
earth's surface. This results
in damage to buildings,
roads, railroads, etc.
Another consequence of
overpumping may be the
interruption of flows in

neighbouring wetlands and
streams; deprived of their
water source, they are

reduced in size or may dry
up altogether. Other
adverse effects from
overpumping result when
residential or farmers' wells
dry up because of the
presence of larger and
deeper wells.
From a broad perspective,
aquifer exploitation can
bring about either or both of
two types of social dilemma.
First, overdraft is an
example of a class of
resource problems, usually
called "common pool"
problems.' A common pool
resource can be defined by
two characteristics. The first
is subtractibility (meaning
that a unit of resource
withdrawn by one individual
is not available to another
individual user). The second
is the high cost of excluding
potential beneficiaries from
exploiting the resource.
Fugitive or mobile resources,
such as water, petroleum or
migratory fish and wildlife,
are typical examples of
resources with high
exclusion costs.
Common pool problems
or dilemmas arise when
individually rational
resource use leads to a non-

optimal result from the
perspective of the users as a
group. Three conditions are
necessary to produce a
common pool resource
dilemma: first, large
numbers of users withdraw
the resource; second, the
actions and characteristics
of the individual users and
the extraction technology
bring about suboptimal
outcomes from the group's
viewpoint; third, there must
be an institutionally feasible
strategy for collective
resource management that is
more efficient than the
current situation.2
The roots of the problems
associated with common
pools are found in the
inadequate economic and
institutional framework
within which the resource is
exploited.3 Common pool
resources have been

typically utilized in an "open
access" framework, within
which resources are used
according to a rule of
capture. When no one owns
the resource, users have no

2 'bid; and E. Ostrom. 1990.

Governing the commons:

evolution of institutions for
collective action. Cambridge,
UK, Cambridge University
Press.

3 R.A. Young. 1993. Aquifer

' R. Gardner, E. Ostrom and

overexploitation: economics

J.M. Walker. 1990. The nature

and policies. Proc. 23rd

of common pool resources.

Conference of the International

Rationality and Society, 2: 335-

Association of Hydrogeologists,

358.

Santa Cruz, Spain.

incentive to conserve for the
future and the self-interest of
individual users leads them
to overexploitation. The
characteristics of the
economic institutions
governing their use is the
fundamental issue in
managing common pool
resources.

The second type of social
dilemma associated with
groundwater exploitation is
the imposition of external
costs or externalities. In the
presence of significant
externalities, the calculation
of costs and benefits by
exploiters does not yield a

collectively optimal rate of
exploitation.
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ECONOMIC ORGANIZATION OF
THE WATER SECTOR: MARKETS OR
GOVERNMENTS?
Most countries rely on a mix of market
policies and direct government
interventions to manage water
resources. Each system has its own
advantages and disadvantages.
A competitive market has the
potential to allocate resources (water
supplies) efficiently among competing
demands. Producers and consumers
acting in their own self-interest reach
the price at which available supplies
are allocated. Private producers,
guided by prospective profit, seek to
buy inputs as cheaply as possible,
combine them in the most efficient
form and create products that have the
highest value relative to cost.
Consumers' incomes, tastes and
preferences influence expenditure
patterns, which encourage firms to
produce the commodities people are
willing and able to buy. Prices are
forced upwards for the commodities
most desired, and producers allocate
resources in the direction of the
greatest potential profits. The firms
producing desired goods most
efficiently are rewarded by profit while
the unsuccessful are eliminated, so
production occurs at the least cost.
However, the needs of potential
consumers with limited incomes may
either not be nnet at all or be met only
partially.
While the private market has the
potential to produce the maximum
private-valued bundle of goods and
services, the public sector also plays
an important role. Public actions
incorporate a broader range of social
goals than the private sector. The
public sector can ameliorate income
inequalities, promote development in

disadvantaged regions, regulate private
activities that harm the environment
and control other undesirable effects of
a private, profit-oriented monopoly.

Market failures
If water as a commodity, or the
economic system in which water is
used, meets the preconditions for a
market system, government
interventions can be minimized. In
competitive markets, government's
primary role is to emphasize "incentive
structures" and to establish "rules".
Sonne of the most important rules are
the laws governing the establishment
of property rights and the enforcement
of contracts.
Market economies experience
shortcomings called market failures.26
Market failures occur when incentives
offered to individuals or firms
encourage behaviour that does not
meet efficiency criteria or, more
generally, because efficiency or
economic criteria fail to satisfy national
social welfare objectives. In these
cases, the public sector may intervene
to influence water provision and
allocation. Market failures affecting
water resources include externalities,
public goods and natural monopolies.
In other cases, even efficient markets
may not meet societies' equity criteria
so public intervention is necessary to
compensate for distributional inequity.
Externalities are inherent in water
sector activities. An example is the
detrimental effect of saline return water
flows (caused by irrigation) on

26 C. Wolf. 1988. Markets or governments;

choosing between imperfect alternatives.
Cambridge, MA, Massachusetts Institute of
Technology Press.
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downstream water users. Another
example is the waterlogging of
downslope lands through inefficient
irrigation practices. Most irrigators do
not normally consider the external
costs they impose on others, so
governments attempt to protect
affected individuals through
regulations, taxes, subsidies, fees or
technical standards. For instance,
irrigation practices can be regulated by
setting and enforcing standards to
control salinity and waterlogging.
In recent years, the "polluter pays"
principle has attracted increased
attention in industrialized countries
(and to a lesser extent in developing
countries). This principle requires
producers to pay the "full" cost of their
production process, including
externalities such as polluting water.
Water storage projects and flood
control programmes represent
examples of public goods. The nnarket
does not adequately supply public
goods because private entrepreneurs
cannot easily exclude non-paying
beneficiaries and capture a return on
investment. For example, it is not
possible to exclude people living along
a river from the benefits of a flood
protection plan on that river.
A firm that experiences decreasing
costs throughout its range of
production is easily able to dominate
the entire market and beconne a natural
monopoly (a connnnon situation in the
water sector). Decreasing costs innply
increasing returns; thus, the first firm to
begin production can always
underprice new entrants. Urban water
supply systems, hydropower plants and
canal irrigation projects are subject to
this type of market failure. Unregulated
monopolies can restrain production
and charge excessive prices; they also

have little incentive to innovate. A
water supplier acting as a natural
monopoly has the power to impose
exorbitant costs even econonnic
ruin on its custonners.
Public regulation or public
ownership can mitigate the undesirable
effects of a private, profit-oriented
monopoly. When increasing returns
exist, the lowest-cost production is that
of a single producer. Society is likely to
benefit by regulating or owning the
monopoly rather than by encouraging
competitive suppliers. More than one
competitive supplier would present
much higher distribution costs.
While free competition is viewed as
the nnost efficient systenn for allocating
resources, potential market
imperfections can accentuate income
disparities. Societies' public welfare
goals often incorporate a broad range
of social objectives. Primary among
these is ameliorating inconne
inequalities between nnembers of the
society and sometimes annong political
subdivisions or regions. In these
situations, the government may direct
investment and subsidies towards
specific regions or groups. Water
projects provide important investnnent
strategies both for human welfare
(drinking-water and food supplies) and
for infrastructure to support econonnic
developnnent.

Government failures
Even in the event of market failures,
public sector interventions or nonnnarket approaches nnay not lead to the
socially optimum solution. In nnany
cases, non-nnarket responses to nnarket
failures lead to less than optimal
outconnes. In particular, some
government agency performance
incentives result in a divergence fronn
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socially preferable outcomes (both in
terms of allocative efficiency and
distributional equity criteria). The
problem areas relevant to water sector
services are:

"Products" are hard to define. The
outputs of non-nnarket activities are
difficult to define in practice and
difficult to measure independently
of the inputs that produced them.
Flood control or amenity benefits of
water storage reservoirs are
exannples of water systenn outputs
that are hard to nneasure.
Private goals of public agents. The
internal goals, or "internalities", of
a public water agency as well as
the agency's public aims provide
the motivations, rewards and
penalties for individual
performance. Examples of
counterproductive internal goals
include budget maximization,
expensive and inappropriate
"technical-fix" solutions and the
outright non-performance of duties.
In addition, agencies nnay adopt
high-tech solutions, or "technical
quality", as goals in themselves.
For example, they nnay recomnnend
sprinkler or drip irrigation systems
when other less expensive but
reliable methods are more
econonnical. Finally, irrigation
agency personnel nnay be
persuaded, by gifts or other
inducements, to violate operating
rules for a favoured few.27
e Spillovers from public action.
Public sector projects can also be a
nnajor source of externalities.

27 R. Wade. 1982. The system of administrative

and political corruption: land irrigation in south
India.]. Dev. Stud., 18: 287-299.

Salinity and waterlogging of
downslope lands can occur just
as easily from inappropriately
managed public irrigation projects
as fronn private irrigators.
Inequitable distribution of power.
Public sector responsibilities,
however noble their intent, may
not be scrupulously or connpetently
exercised. Yet the monopoly
control of water supplies by public
agencies provides certain groups or
individuals with so much power
over the economic welfare of water
users that procedures to protect
those of limited influence should
be of prime importance.

Economic structure and irrigation
For many years, the economic systems
in a number of developing countries
discriminated against agriculture
through policies such as high levels of
protection for domestic manufacturing
sectors, overvalued exchange rates and
taxes on agricultural exports. Most
developing countries today are at some
stage of structural reform, attempting to
adjust and transform their economies
towards a more liberal econonnic trade
reginne modifying government
involvennent and increasing market
influence.
The developing world's recent
record in consolidating
macroecononnic stability with solid
economic growth is very mixed.
Where success is evident, nnost of the
economic transformation has taken
place at the macro level and nnuch
remains to be done to effect the
consequent adjustments at the micro
level, at the level of water users in
other words.
Even with widespread acceptance of
the need for macroeconomic price
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policy reforms for all other sectors
since the early 1980s, the dominant
supporting actions for agriculture have
been non-price policies. For nonagricultural sectors, the new policy mix
includes minimizing state involvement
in the pricing and marketing of inputs
and outputs, privatization and limiting
government borrowing.
Despite the irrigation sector's often
being sheltered or even benefiting from
the effects of these economic policy
reforms, government subsidy cuts are

inevitably affecting the scope and
efficiency of agricultural support
services. In most countries, there is a
pressing need to discuss how various
policy options, including both public
interventions and market-oriented,
private sector activities, may assist the
irrigation sector in the process of
economic reform.
Section III reviews the advantages
and disadvantages of some of these
policy measures for surface water,
groundwater and water quality.
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WATER POLICIES AND AUZICULTURE
Ill. Water poDicies ad a 3rtaa.

To help select the most appropriate
policy option or programme
alternative, policy analysts divide the
water sector into supply-side and
demand-side components. The supplyside approach is structure-oriented;
investments in water projects are
combined with engineering and
technical expertise to capture, store
and deliver water and to make systems
operate effectively. The supply side
focuses on providing water and related
services.

For most of the twentieth century,
policy-makers have focused their
attention on the supply side.
Economists have evaluated public
water supply and policy options
through benefit-cost analysis (BCA).
The main purpose of BCA is to assure
that scarce resources (such as labour,
capital, natural resources and
management) are all employed to their
best advantage. BCA attempts to
quantify the advantages and
disadvantages to society of alternative
policies or actions in terms of a
common monetary unit.28
With new water-related problems
arising in many parts of the world,
policy-makers are increasingly
emphasizing non-structural approaches
to water management. A non-structural
approach encompasses demand
management, scientific research,

See footnote 21, p. 252.
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l'homme utilise l'eau. Les politiques de cette

nature, fondées sur la demande, visent
traiter des causes des problèmes hydriques

imputables à l'homme, par exemple la
dégradation de la qualité de l'eau, la su rexploitation des couches aquifères et la diminution des débits, pour répondre aux besoins
autres que la consommation directe (production hydroélectrique, dégradation des
polluants, et habitat des poissons et de la

LES INSTITUTIONS
ET LES POLITIQUES DE L'EAU
Pour ce qui nous occupe ici, on entend par
«institutions» davantage que des organes
des pouvoirs publics ou des organisations
privées. Les institutions sont 0... des ensembles de relations ordonnées entre personnes
définissant les droits de celles-ci, l'incidence
pour elles des droits d'autrui, leurs privilèges
et leurs responsabi I ités;29. Ainsi, ce sont les

faune sauvage).
Cette démarche, focal isée sur les usagers,

institutions qui fixent les «règles du jeu»

suppose de coordonner et d'influencer l'action des individus par le biais d'organisations
et d'institutions. El le vise à promouvoir une
planification de l'utilisation de l'eau à nnoin-

nom ique. Par exemple, le système des droits
fonciers est considéré comme une institution

dre coCit et respectueuse de l'environnement, en tenant compte des composantes de

la demande et de l'offre. Les associations
bénévoles, l'adnninistration publique et le
secteur privé sont autant de groupes qui
agissent tant sur la demande (usagers) que
sur l'offre (fourniture) dans les systèmes de

distribution de l'eau. Du côté de l'offre, ce
sont en général de vastes organisations hié-

rarchisées qui metrisent le captage, le
stockage, le transport et la distribution des
eaux superficielles. Les organisations axées
sur la demande, par exemple les associations

d'usagers de l'eau, sont chargées de représenter les intéréts des irrigants, et de présenter et de faire appliquer les règles de répartition de l'eau.
Dans la présente section, nous examine-

rons comment les institutions chargées
de l'eau et les systèrnes de répartition de
l'eau fondent en partie leur dérnarche sur.
les usagers pour traiter les questions I iées
aux eaux superficielles, à l'eau souterraine
et à la qualité de l'eau en ce qui concerne
l'agriculture.

selon lesquelles fonctionne le système éco-

du point de vue de l'eau car il contient des
dispositions qui déterminent l'accès à l'eau
et à la terre. La structure des droits fonciers
contribue à définir les incitations, dissuasions, règles, droits et devoirs (qu'i I s'agisse
d'un systèrne infornnel de droits coutumiers
ou d'un systènne juridique formel) qui encadrent les activités humaines et favorisent les
connportements conformistes30. Ainsi, les
droits de propriété font partie intégrante du
dispositif institutionnel gouvernant l'activité
éconornique, y compris l'utilisation de l'eau.

De nombreuses politiques axées sur la
demande s'efforcent de coordonner l'uti I isation de l'eau par le biais d'institutions, comme
les droits de propriété, et de structures d'incitation, comme les prix. La modification du

système institutionnel d'autorisations, de
restrictions, d'incitations et de penal ités peut
contraindre les consommateurs d'agircomnne
i Is ne seraient pas portés à le faire naturellennent. Par exennple, une incitation financiè-

re (primes et pénalités monétaires) permet

d'encourager le public à utiliser l'eau de
fawn socialennent plus souhaitable.

29 A.A. Schmid. 1987. Property, power and public

choice, 2nd ed. Praeger, New York.
D.W. Brom ley. 1989. Economic interests and

institutions: the conceptual foundations of public
policy. Blackwell, New York.
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Deux facteurs influencent sensiblement la
forme que prennent les institutions chargées
des ressources hydriques dans une société:
la rareté relative de celles-ci, et le coût des
opérations requises pour établir et faire appliquer les droits les concernant. Lorsque la
rareté tient à la fois à l'offre et à la demande,
les pressions humaines s'exerant du côté de
la demande sont probablement déterminantes. Les coûts transactionnels regroupent les
ressources nécessaires pour obtenir des in-

de l'eau. Le choix de la structure résulte en

formations, négocier des accords sur les
droits de propriété et veil ler à l'application

ressources donnée) et équité (assurer à tous

desdits accords. Les caractéristiques de l'offre et de la demande d'eau portent les cotls

transactionnels à un niveau relativement
élevé, et la valeur de l'eau à un niveau
relativement bas par rapport à d'autres ressources ou produits.
De nombreux économistes s'efforcent de
trouver des moyens d'améliorer l'efficacité

définitive d'un compromis entre la nature
physique de la ressource, l'accueil fait aux
politiques et les objectifs sociaux concurrents. II n'est pas surprenant que selon les
cultures, les compensations varient en fonc-

tion de l'importance relative des objectifs
spécifiques. On constate que les pays recherchent des moyens différents pour équi-

librer efficacité économique (valoriser au
plus haut les produits tirés d'une base de

un traitement égal)". Liberté individuelle,
équité, participation populaire, mattrise locale et résolution des conflits en bon ordre
sont parmi les autres objectifs importants
avec lesquels les sociétés doivent habilement

jongler lorsqu'elles déterniinent la structure
de répartition de l'eau33.

d'utilisation de l'eau en renforcant le fonctionnement des institutions. Les recherches
effectuées jusqu'ici suggèrent que les institutions et le changementtechnologique répondent aux ménnes types de facteurs31. Lorsque

l'eau est abondante par rapport à la demande, la législation concernant son utilisation est le plus souvent simple, et n'est pas
appliquée très systématiquement. En revanche, lorsque l'eau est rare, des systèmes
institutionnels plus complexes apparaissent.
L'accroissement de la population, la hausse
des revenus ainsi que le progrès technologique incitent de nombreux gouvernements
mettre en place des systèmes officiels de
gestion de l'eau et de contrôle de sa qualité.
II incombe, de fawn fondamentale, aux
politiques sociales de toute nation de définir
une structure institutionnelle de répartition

32 P. Bohm et C.F. Russell. 1985. Comparative

analysis of policy instruments. In A.V. Kneese et J.L.

Sweeney, eds. Handbook of natural resources and
energy economics, Vol. I. Elsevier Science
Publishers, Amsterdam.

33 Voir D.A. Stone. 1988. Policy paradox and
political reason. Scott, Foresman, Glenview,
31 V.W. Ruttan. 1978. Induced institutional change.

Illinois; et A. Maass et R.L. Anderson. 1978.... and

In H.P. Binswanger et V.W. Ruttan, eds., Induced

the desert shall rejoice: conflict, growth and justice

innovation. Johns Hopkins University Press,

in arid environments. MIT Press, Cambridge,

Baltimore, Maryland.

Massachusetts.
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SYSTÈMES DE RÉPARTITION DE L'EAU

Dans un systènne de répartition de l'eau
fondé sur le marché et idéalement coKu, les

droits allocatifs (droits à l'eau) sont bien

Systèmes fonciers et répartition
des eaux superficielles
Certains systèmes de répartition de l'eau sont
relativement décentralisés et fondés sur un

définis, appliqués, transférables et répercutent aux usagers l'intégralité du coût social
de leurs actions. Un arrangement institutionnel assujetti au marché de ce type doit assu-

contingentement, ou droit a des quantités
spécifiques d'eau. On trouve des exemples

rer à la fois sécurité, souplesse et certitude34.
La sécurité signifie qu'i I ya protection contre

che, la France pratique la distribution de
l'eau selon un modèle plus centralisé de
distribution de service public (voir encadré
15). Le Chili est le seul pays doté d'un

les incertitudes juridiques, physiques et foncières. On suppose que les usagers n'entreprendront de réaliser des investissements
long terme rentables pour acquérir et utiliser
des disponibilités en eau que si leurs droits
l'eau sont raisonnablement sOrs.
Pour étre souple, un système doit permet-

tre de modifier la répartition de l'eau entre

de ce type de système dans l'ouest des EtatsUnis et dans le sud de l'Australie. En revan-

système global de distribution de l'eau établissant des droits de propriété al iénables35.
La législation de l'eau au Chili se caractérise connnne suit: elle autorise les échanges
marchands entre secteurs économiques et
l'intérieur de chacun; el le protège les droits

usagers, utilisations, régions et secteurs, ce à
faible cola par rapport aux avantages recherchés. La souplesse sign ifie que les modifications de la demande se traduisent facilement
par une réaffectation de l'eau à des usages
plus valorisants, à mesure que ceux-ci se des-

des tierces parties; elle établit des associations d'usagers à participation obligatoire et

sinent. Un élément de certitude est aussi
nécessaire: les règles d'utilisation de l'eau
doivent être faciles à découvrir et à conn-

ou par l'autorité chargée de l'eau36. Lestrans-

prendre.
Les trois types fondamentaux de systèmes
de «droits à l'eau» sont les suivants: i) riverains seu Is ceux qui possèdent des terres en
contact physique avec un cours d'eau natu-

rel ont le droit d'utiliser l'eau de celui-ci;
antériorité &appropriation fondée sur les

une autorité nationale de l'eau qui a pour
mission de résoudre les conflits; enfin, elle
prévoit le règlement judiciaire des conflits
non résolus par les organisations d'usagers

ferts d'eau sont assujettis a autorisation
deux niveauxcel le des associations locales
d'usagers de l'eau et cel le de l'autorité nationale chargée de l'eau.
Quand bien méme i I n'a pas été établi de

système formel de droits transférables sur
l'eau dans d'autres pays en développernent,
Rosegrant et Binswangerv ont étudié l'évolution des marchés des eaux superficielles et

usages avantageux de fait; iii)administration
publique la distribution et l'utilisation de
l'eau sont du ressort de l'autorité publique.
L'antériorité d'appropriation et l'adnninistra-

des eaux souterraines. Une étude récente
consacrée au commerce des eaux superfi-

tion publique sont les systèmes les plus

Markets in tradeable water rights: potential for

courants pratiqués dans le monde.

efficiency gains in developing country irrigation.

35 M.W. Rosegrant and H.P. Binswanger. 1993.

IFPRI, Washington.

34 S.V. Ciriacy-Wantrup. 1967. Water economics:

R. Gazmuri. 1992. Chilean water policy

relation to law and policy. In R.E. Clark, ed. Waters

experience. Document présenté au World Bank's

and water rights: a treatise on the law of waters and

Ninth Annual Irrigation and Drainage Seminar,

related problems, vol. 1-VII. Allen Smith,

Annapolis, Maryland.

Indianapolis, Indiana.

37 Voir note 35.
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ENCADRÉ 15

MODÈLE DE RÉPARTITION DE L'EAU ET DE CONTROLE DE LA POLLUTION
DANS UNE PERSPECTIVE DE SERVICE PUBLIC

Le modèle français de répartition de l'eau peut étre qualifié
de système de distribution de
service public. L'administration
se compose de six comités de
bassin et de six agences financières de bassin qui contreolent
le captage, le traitement et le
transport de l'eau. Les comités
de bassin sont le lieu de négociation et de défmition des politiques concernant la gestion
de l'eau à l'échelle du bassin.

permettent aussi de constituer
un fond d'encouragement à un
meilleur usage de l'eau par l'octroi de subventions ou de préts

Les agences financières fondent

administrative (A l'exception

leurs plans d'action sur une base

des petites unités) doit mesurer

étendue de données hydrologi-

ques (besoins qualitatifs et

sa consommation et la payer.
Les tarifs sont fonction de la

quantitatifs), et sont les centres

source (eau superficielle ou eau

de connaissance et d'expertise
technique qui ont pour interlocuteurs les pouvoirs publics et
les autres usagers de l'eau. Les

souterraine) et de la valeur relative de l'eau dans un bassin

agences de bassin perçoivent
les redevances, accordent subventions et préts, élaborent des
plans à long terme, recueillent
et analysent les données relatives à l'eau, effectuent des étu-

des et financent la recherche.

Les comités de bassin approuvent des plans d'aménage-

ment sur 20 ou 25 ans et, tous
les cinq ans, dressent des plans
d'action pour améliorer la qualité de l'eau. Ils fixent aussi les
redevances que devront payer
les usagers: une redevance est

due pour la consommation
d'eau, et une autre pour le traitement des eaux polluées. Ces

des conditions favorables. Les

comités de bassin sont compo-

sés de représentants des collectivités nationales, régiona-

rité discrétionnaire d'une administration centrale que sur
les choix et les initiatives d'entit& privées. Par exemple, les
redevances sont fixées sur la
base de soumissions et d'offres
faites par les usagers, sans tenir

compte des facteurs de rareté.

les, et locales, ainsi que de per-

sonnalités représentant l'indus-

trie, l'agriculture et les villes.
Toute entité qui puise de l'eau

indépendamment de Pautorité

donné. L'approche se fonde
aussi sur le principe «pollueur
payeur». Si l'assimilation de la
pollution est reconnue comme
usage légitime de l'eau, Pentité
qui occasionne une pollution
doit prendre en charge les coats

de dépollution et doit assurer la

compensation de tous dommages éventuels. Le système est

autofinancé, et donne de bons
résultats depuis 25 ans.
Le modèle appliqué en France

offre des solutions techniquement réalistes et, semble-t-il,
efficaces aux principaux problèmes de gestion publique de
l'eau: pénurie d'eau, pollution
Source: Banque mondiale. 1993.

redevances jouent comme

et utilisation conjointe des eaux
superficielles et des eaux souterraines. II semble toutefois

incitations pour les usagers, et

reposer davantage sur l'auto-

document d'orientation.
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cielles au Pakistan signale un marché actif
concernant 70 pour cent des cours d'eau38.

pour la valeur économique à laquelle il a

Le système d'affectation de l'eau dans

Dans le système d'antériorité d'appropriation, les droits concernant l'eau d'irrigation
sont administrés par des organisations coo-

l'ouest des Etats-Un is trouve ses origines au
siècle dernier, et s'est élaboré sur la base des
coutumes des mineurs et des agriculteurs39.
Ce système est appelé «doctrine de l'antério-

renonce.

pératives privées sans but lucratif ou par des

services de l'administration publique, sous

rité d'appropriation» parce que les droits
l'eau sont accordés en fonction de la date à

la supervision du gouvernement de l'Etat. Le

laquelle l'usagerennploie l'eau pour un usage

des coûts sont en principe fondés sur la

avantageux. L'adage «premier venu, premier en droit» en traduit le principe fonda-

superficie irriguée, plutôt que sur un systèrne

mental, étant donné que la date d'appropria-

tion (dépôt d'une demande d'autorisation)
détermine l'ordre dans lequel les usagers
sont autorisés à puiser dans les ressources en
eau.

Selon le système en vigueur dans l'ouest
des Etats-Un is, les droits de «propriété» visà-vis de l'eau se limitent au droit de puiser et
d'uti liser une quantité donnée. La personne
privée ne peut étre propriétaire de l'eau, el le
jouit seulement d'un usufruit. C'est l'Etat qui
demeure propriétaire et qui détermine quels
usages sont avantageux. Les usages avanta-

geux étaient à l'origine limités au secteur
privé, aux dérivations à des fins agricoles,
aux ménages et à l'industrie. Plus récemment, les usages in situ (sur le cours d'eau
méme) à des fins récréatives, ou en tant
qu'habitat du poisson et de la faune sauvage,
font l'objet d'une reconnaissance de plus en
plus large.
Les droits à l'eau sont en général I iés à une

parcelle de terre spécifique. Mais dans la
plupart des Etats ces droits à l'eau peuvent
étre aliénés, sans rétrogradation dans l'ordre

de priorité, à un autre individu, pour usage

partage des financements et la répartition

strict de tarification volumétrique. Quand
l'irrigation a été introduite dans l'ouest, les
capitaux privés étaient la principale source
de financement, mais dans le courant du 20e
siècle, les financements privés ont en grande
nnajorité été remplacés par des subsides fédéraux. En revanche, l'adduction d'eau des
nnunicipalités et des établissements industriels est en règle générale financée par les

usagers, avec répercussion intégrale des
coûts.
Depuis quelques années, les Etats du sud

de l'Australie ont commencé à distribuer
l'eau dans le cadre d'un système de droits
l'eau transférables41. La législation austra-

lienne concernant l'eau est fondée sur un
système de permis sans ordre de priorité, le
pouvoir de contrôle et la propriété revenant
l'Etat. Les personnes privées acquièrent le
droitd'uti liser l'eau avec l'octroi d'un permis

délivré par une agence de l'Etat; ce droit
stipule habituellement une utilisation spécifique sur une parcel le de terre expressément
désignée. A la différence de la doctrine amé-

ricaine de l'antériorité d'appropriation, tous
les usagers supportent également les cons&
quences des pénuries, et les permis doivent

sur une autre parcel le. Les droits sont protéR.A. Young. 1986. Why are there so few

gés par l'Etat contre toute autre appropriation, et l'individu ne peut en étre dessaisi par

transactions among water users? Am. J. Agric.

les pouvoirs publ ics sans compensation juste

Econ., 68: 1143-1151.
4' J.J Pigram. 1992. Transferable water entitlements

Voir note 35, p. 269.
D. Getches. 1990. Water law in a nutshell, 2nd
ed. West Publishing, St Paul, Minnesota.

in Australia. Centre for Water Policy Research,

University of New England, Armidale, NouvelleGalles du Sud, Australie.
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étre renouvelés à expiration d'une période
de validité stipulée. Des études récentes
indiquent quill serait nécessaire de fonder les
permis sur la capacité du système hydrologique, en proportion des quantités consenties
dans le permis d'origine42.

Dans le sud de l'Australie, le transfert de
droits est en général limité aux usagers d'un
même bassin versant, des clauses particu lières étant prévues pour assurer la fiabi I ité des
approvisionnements et prévenir les dommages aux tiers. Les rapports d'évaluation des
résu Rats du marché de l'eau font appargtre

deux éléments: premièrement, le système
favorise la réaffectation de l'eau des usages
moinsvalorisants aux usages plus valorisants;

et deuxièmennent, la cessibilité des droits
entre dans le cadre de l'approche très décentralisée des décisions qui caractérise le secteur de l'eau tout entier43.

Prix et répartition des eaux superficielles
En pratique, i est rare que les forces du
marché établissent les prix de l'eau, ceux-ci
étant le plus souvent fixés par les agences
publiques d'approvisionnement ou par des
compagnies privées de distribution encadrées par les pouvoirs publics. Les prix de
I

l'eau (la tarification ou les redevances dans le
jargon des connpagnies de distribution) sont
déterminants en matière d'efficacité d'uti lisation et d'équité, ainsi qu'en cequi concerne le
revenu des agences de distribution. Les modaI ités de perception des redevances et de répar-

tition de l'eau sont à leur tour déterminantes
des décisions de l'agence chargée de la fourniture ou de l'autorité de tutel le.
42

N.J. Dudley et W.F. Musgrave. 1988. Capacity

sharing of water reservoirs. Water Resour. Res., 24:

649-658.

43 Pour un examen &ladle de la question, voir K.D.

Frederick. 1993. Balancing water demand with
supplies: the role of management in a world of
scarcity. Document technique n° 189. Banque
mondiale, Washington.

On peut évaluer la tarification dans un
cadre faisant intervenir des objectifs multiples, l'efficacité de répartition, l'équité de
distribution du revenu et la juste répartition
des coûts intervenant comnne autant de parannètres. Les critères secondaires de simpl
cité, de faisabi I ité administrative et de stabi-

lité sont également pris en compte.
La solution la plus courante de tarification
de l'eau consiste à percevoir une redevance
forfaitaire, coKue essentiellement pour récupérer les coats. Les redevances forfaitaires

ne sont pas fonction du volume effectivement utilisé, quoique leur montant soit en
général calculé sur la base d'un équivalent
volume. En agriculture, la base la plus fréquente de la redevance d'eau ou de la taxe
de service est la superficie irriguée. Dans le
monde industrialisé, la consommation d'eau
a usage résidentiel est en général calculée
sur la base du nombre de personnes vivant
au foyer, du nombre de pikes, du nombre et

du type d'appareils al imentés en eau, ou
d'une mesure de la valeur du bien immobilier.

Les redevances forfaitaires font l'objet de

critiques, car elles ne constituent pas une
incitation a limiter 14 consommation d'eau
en proportion de la dépense consentie. El les
sont toutefois simples .4 adrninistrer, et assurent aux fournisseurs des recettes adéquates.
Le coOtélevé de l'installation et du relevé de
compteurs semble expliquer au premier chef
que l'on s'en tienne souvent au système de

forfait. L'argument convainc lorsque l'eau
est abondante, les coûts de distribution faibles, et lorsque l'on peut douter des effets
dissuasifs de ['application d'une tarification
au volume. Dans d'autres cas, on applique
une tarification volumétrique pour répondre
à des problèmes de pénurie et financer la
mise en valeur de nouvelles disponibilités.
L'encadré 16 montre que, dans les pays en
développement, les prix restreignent effectivement ['utilisation de l'eau.
Les responsables des politiques qui s'inté-
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ENCADRÉ 16

L'INCIDENCE DES PRIX SUR L'UTILISATION DE l'EA,U

En Australie, au Canada, aux

consommation industrielle

Etats-Unis, en Israël et au

d'eau. Dans la méme période,
le secteur industriel a pu réaliser une croissance rapide.

Royaume-Uni, les études ont
démontré que la demande d'eau
chute de 3 à 7 pour cent lorsque
les prix demandés aux ménages

hide

augmentent de 10 pour cent.

Une usine d'engrais à Goa a

Quoiqu'il soit difficile de mesurer l'élasticité de la demande si

réduit sa consommation d'eau

l'on ne mesure pas la consom-

d'une augmentation des prix de
l'eau. Cette usine utilise maintenant 10,3 m3 d'eau pour produire une tonne de nutriments,
et paie l'eau 0,12 dollar le m3.
En revanche, une usine analo-

mation au compteur, les recherches effectuées dans les
pays en développement indiquent que les prix, en combi-

naison avec d'autres actions
publiques, ant une incidence
sur la consommation d'eau.

de 50 pour cent sous l'effet

gue à Kanpur, où le m3 est factu-

ré 0,01 dollar, utilise 24,35 rn3
d'eau par tonne de nutriments.

Chine

A Beijing, dans les années 80,
l'établissement d'un plafond et
de redevances élevées en cas
de dépassement a permis une
réduction de 37 pour cent de la

mois) a fait baisser la consommation mensuelle d'environ 30
pour cent chez les abonnés (installations domestiques et commerciales).

Source: R. Bhatia et M.

Falkenmark. 1992. Water
Indonésie

resource policies and the urban

A Bogor, une hausse des tarifs
de l'eau de 200 à 300 pour cent
(de 0,15 à 0,42 dollar pour les
30 premiers m3consommés par

poor: innovative approaches

ressent avant tout à l'efficacité distributive
(maximalisation du produitsocial net) comme

objectif du système des prix préconisent la
tarification au co& marginal. Le coat marginal représente le sacrifice à consentir pour
produire une unité de plus d'un bien ou d'un
service. II s'inscrit dans un barème lié à la
quantité et, normalement, augmente à mesure que de nouvelles unités sont produites.
Lorsque l'eau est tarifée au coCit marginal, le

consommateur rationnel ne demande da-

and policy imperatives.

Document soumis à l'ICWE,
Dublin (Irlande).

vantage d'eau que dans la mesure où son
consentement à payer (donc sa demande)
l'emporte sur sa propension à éviter une
dépense supplémentaire. En théorie, la tanfication au coat marginal pèrmet d'obtenir la
distribution la plus économiquement efficace.
Mais l'application de ce système fait surgir

un certain nombre d'obstacles. L'un des
problèmes qui se posent tient à la diversité
des définitions du coat marginal approprié,
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et notamment à savoir s'i I vaut mieux raison-

faut fonder la tarification sur des <<prix fic-

ner en court terme (cats variables), ou en
long terme en répercutant l'intégralité des
cats. La proposition issue des travaux des

tifs»46.

économistes de l'Etat providence des années

en faisant payer chaque unite au cat moyen
de fournitu re detoutes les unites. Le principe
est simple et facile A comprendre, en méme
temps qu'i I est juste et equitable. Les bénéficiaires ne paient que les cats engages pour
satisfaire leur demande. Cela permetd'émet-

Le principe de la tarification au coCit moyen
veut que l'on récupère i ntégral ité des cats

30, A savoir fixer les prix en fonction des
cats marginaux A court terme, a donne lieu
un long débat. Par exemple, Coase44 objec-

taitvigoureusement Ace que l'on fixe les prix

de distribution publique selon ce principe,
notamment lorsque les coûts marginaux sont

inférieurs aux cats moyens (ce qui determine un déficit et rend nécessaire une subvention publique). Cet auteur critiquait aussi
l'absence de mise à l'épreuve du marché, qui
permet de determiner si les usagers consentent A payer l'intégral ité des cats de fourniture du produ-it; la redistribution du revenu
favorable aux utilisateurs de produits indus-

tre des signaux à l'intention des usagers,
quoique de manière moins precise qu'avec
une tarification multifactoriel le. Mais, dans
ce cas aussi, il est frequent que seuls des
cats historiques servent de base de calcul
des coCits moyens, à l'exclusion des cats
d'opportunité.
Le principe de la capacité de payer se

perwit un montant estimatif pour récupérer
les cats venant en excès des cats marginaux. Et méme dans ce cas, les tarifications
multifactorielles traduisent souvent mal le
concept économique de coad'opportunité,

fonde principalement sur un critère d'équité.
Les redevances d'eau sont fonction du revenu ou de la richesse plutôt que des coCits.
Ce principeest le plus couramment appliqué
dans la tarification de l'eau d'irrigation, dans
le monde entier, et c'est aussi celui qui est
appliqué pour l'approvisionnement des villages en eau dans les pays en développement Les économistes qui considèrent l'eau
comme un produ it se montrent souvent critiques vis-à-vis de cette approche. Les redevances étant fortement dissociées des cats,

car on cherche souvent par leur biais

el les ne pernnettent pas de tester le con sente-

récupérer des cats historiques ou à annortir
des investissements anciens. Les cats d'opportunité à prendre en consideration sont

ment différentiel A payer. Le concept de

triels A cat décroissant; enfin, la tendance
de l'économie A la centralisation.
La plupart de ces critiques tombent si l'on

applique un système de tarification
multifactoriel: d'une part on fixe le prix mar-

ginal au cat marginal, et par ailleurs on

la fois le coût correspondant à la mise en
exploitation de disponibi I ités supplementalres en eau et la valeur de l'eau pour d'autres
usages45. Les cats d'opportunité devraient
&Ire determines après ajustement prenant en

compte les distorsions provoquées par les
interventions de l'Etat au titre de la poursuite
d'autres objectifs. En jargon économique, i

I

capacité de payer est par definition subjectif,
et des pressions politiques influencent souvent la formule dans le sens d'une redistribution de la richesse des contribuables vers les
usagers de l'eau.
Dans bien des regions du monde, l'eau est
G.M. Meier. 1983. Pricing policy for
development management. EDI Series in Economic
Development. Johns Hopkins University Press,

Baltimore, Maryland.
44 R. Coase. 1971. The theory of public utility

46 L. Small et L Carruthers. 1991. Farmer-financed

pricing and its applications. Bell J. Econ., 1: 113-

irrigation. Cambridge University Press, Cambridge,
Royaume-Uni.

128.
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suffisamment rare pour justifier les coOts,
tangibles et intangibles, de la mise en place
d'un système forme' de tarification. Les redevances forfaitaires permettent de récupérer
les coats pour autant qu'il n'y ait pas pénurie
grave. Mais lorsque le montant des redevances ne permet pas de signaler une pénurie
d'eau, des pressions s'exercent pour appeler
des solutions techniques (multiplier les ouvrages de captage, de stockage et de distribu-

tion) afin de satisfaire des «bespins» mal
compris.
Le caractère inévitable de la pénurie d'eau,
du moins relative, conduit à adopter à ternne
des systèmes de tarification multifactoriels
traduisant les coûts réels ou les coûts d'opportunité de l'eau et des autres ressources
nécessaires à la fourniture du service. Les

tion des politiques. En présence de couches
aquifères surexploitées, la gestion ou la réglementation doivent répondre à deux cat&
gories de choix col lectifs; d'une part, pour ce
qui est de gérer l'eau, les décisions se fon-

dent sur: i) le taux annuel approprié de
pompage; Wla distribution géographique du
pompage; enfin
le fait que l'approvisionnement est complété ou non par des eaux
superficielles et/ou que la couche aquifère
est ou n'est pas recharge artificiellement.
L'autre catégorie de décisions, à savoir coor-

donner le pompage, détermine: i) quelles
doivent étre les institutions et les politiques
qui répartissent le taux d'extraction entre
utilisateurs individuels potentiels et classes
d'uti I isateurs, et influencent les modal ités de
pompage; et Wcomnnent les règles qui I imi-

auteurs qui ont étudié les formes les plus

tent le pompage sont appliquées et leur

souhaitables à donner aux marchés de l'eau
et ceux qui traitent de la tarification de l'eau
convergent sur le principe d'un système de
tarification traduisant le coût d'opportun ité
de l'eau par le truchement d'un mécanisnne
de droitsvolumétriquestransférables à l'eauv.

respect su rvei I lé.

Les trois grands types de dispositifs institu-

tionnels permettant de gérer les couches
aquifères sont les prix et les redevances, les
contrôles de quantité et les permis al iénables.

Maitrise du pompage par les prix et les
Coordonner l'extraction de l'eau
souterraine
L'eau souterraine est une ressource extrèmement importante pour beaucoup de pays en
développennent, notamment le Bangladesh,

l'Inde, le Pakistan et la région du Proche-

redevances. Percevoir une redevance de
pompage est l'un des moyens permettant
d'obtenir des taux d'extraction écononniquement rationnels. Une tarification convenablement échelonnée des redevances fait
payer aux pompeurs à la fois le coût de

Orienttout entière. En Inde, les pu its tubu laires donnaient à la fin des années 80 plus de

renonciation de jouissance et les coOts exter-

la moitié de l'eau utilisée sur la superficie
irriguée nette48. Parce que la gestion des

page) encourus par les autres pompeurs. Ce
type de redevance d'eau internalise les coas

couches aquifères doit tenir compte de
l'interaction complexe entre la société et

d'usage et les coas externes et permet de
parvenir au taux d'extraction optimale.
pans la gestion d'une couche aquifère,
cette solution règle une difficulté importante
les pompeurs s'imposent mutuellement

l'environnement physique, el le pose des pro-

blèmes redoutables au stade de la concep-

nes (découlant des coûts accrus de pom-

47 Voir, par exemple, R.K. Sampath. 1992. Issues in

irrigation pricing in developing countries. World
Dev., 20(7): 967-977; et A. Randall. 1981. Property

48 P. Crosson et J.R. Anderson. 1992. Resources and

entitlements and pricing policies for a maturing

Banque mondiale n° 184. Banque mondiale,

water economy. Aust. J. Agric. Econ., 25: 195-212.

Washington.

global food prospects. Document technique de la
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des coùts (au sens où les coûts externes sont
réciproques). La réduction de l'utilisation de

dire dans les cas où il suffit pour résoudre les

l'eau qui se produirait sous l'effet d'une

veaux puits et l'installation de pompes supplémentaires, ou lorsque l'eau pompée n'est

taxation se ferait aux dépens de la red istribution de loyers à l'autorité qui lève la taxe, ce
qui abaisserait le revenu net des exploitants

de la couche aquifère.

Maîtrise des quantités. Les mécanismes de
maîtrise des quantités vont du simple permis

d'exploiter un puits aux droits de pompage
aliénables. Un permis d'exploitation de puits
et de pompage donne le droit d'installer et
d'exploiter un puits d'une capacité donnée.
Les permis d'irriguer précisentfréquemment
sur quelles terres l'eau puisée peut étre util
sée, imposant ainsi des restrictions au transport de l'eau vers d'autres sites.

Afin de protéger les pompeurs existants,
les permis de forer de nouveaux puits peuvent étre limités à certains sites. Aux EtatsUnis par exemple, l'Etat du Colorado défi n it

des «bassins d'eau souterraine protégés»
(lorsque la capacité de reconstitution naturel le de la couche aquifère est I imitée) dans
lesquels tous les nouveaux permis de forage
doivent répondre à des critères spécifiquesil est interdit d'appauvrir la réserve à plus de
40 pour cent dans un rayon de 3 mil les sur
une période de 25 ans. Dans la plupart des
cas, il n'est pas possible de limiter au moyen

de permis de pompage la quantité d'eau

problèmes d'empécher le forage de nou-

pas exportée hors de la zone située à la
verticale de la couche aquifère. Dans les cas
plus graves d'appauvrissement qui contraignent tous les usagers à réduire leurs extrac-

tions annuelles, il convient d'envisager de
réglementer les taux d'extraction.
Le contingentement du volume pompé est

un mécanisme plus précis de contrôle des
quantités. Chaque usager se volt assigner un

volume annuel fixe d'extraction. La quantité

initiale peut étre définie en proportion de
l'utilisation au cours d'une période de référence (quoique cette solution risque de déclencher une course au pompage pour asseoir les droits initiaux) ou se baser sur la
proportion des terres dont l'usager est propriétaire à la verticale de la couche aquifère.
La technologie de mesurage par compteur
des volumes prélevés n'étant ni complexe ni
coûteuse, si les pompeurs acceptent la pose
de compteurs la surveillance et l'application
des règles ne pose pas de problèmes particu-

I iers. En principe, le contingentement du
pompage ne diffère guère des droits classiques à l'eau superficielle, qui répartissent
entre les propriétaires une proportion &termin& du débit annuel disponible.
L'observation informelle semble indiquer

effectivement extraite. On compte en général que les limitations économiques qu'imposent les frais de pompage et les prix de la
production végétale suffisent à prévenir une
extraction excessive.
Les permis précisant une capacité et un
espacement appropriés peuvent ralentir les
taux d'extraction. Ils sont relativement faci-

que les agriculteurs qui autrefois exploitaient

les à surveiller et n'irritent pas trop les

nes».

pompeurs, qui en général sont très hostiles à
tout mécanisme réglementaire plus sévère.

Les puits de très petite capacité, destinés à
abreuver le bétail ou à desservir les ménages
individuels, pourraient &re exemptés de permis et de contingentement. Si la surexploita-

Par ailleurs, c'est avant que les problèmes
soient devenus graves ou complexes que les
permis ont la plus grande efficacité c'est-à-

une couche aquifère sans réglementation
sont persuadés d'avoir la pleine jouissance
de quantités illimitées d'eau sur les terres à la

verticale de la couche aquifère. II est fréquent qu'ils se montrent hostiles à la pose de

compteurs, lesquels, une fois installés, paraissent sensibles à des épidémies de « pan-

tion n'est que modérée, le coût de contrôle
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de toutes les petites pompes risquent de

merle une illustration en expliquant com-

l'emporter sur les avantages d'une reduction
du pompage. Par ail leurs, pour des motifs de
ventilation des revenus, les responsables ne
souhaitent pas imposer de restrictions aux
petits exploitants.

ment les marchands d'eau à usage agricole
opèrent au Bangladesh.
En ce qui concerne la gestion des eaux
souterraines, les approches quantitatives sem-

blent préférables aux redevances de pom-

page. Elles permettent de parvenir à des

Droits de pompage cessibles. Lorsqu'un sys-

solutions économiquementefficaces moyen-

tème de contingentement s'avère trop peu

nant une surveillance et un contrôle plus
simples, tout en évitant les problèmes de
redistribution que posent les taxes ou les
subventions. Quoique certains contrôles
externes plus étroits du pompage puissent
&re nécessaires, il n'est nullement impératif

souple compte tenu des variations des reserves d'eau et de l'évolution de la demande, les

droits de pompage cessibles peuvent offrir
une solution. Le droit de pompage peut se
subdiviser en deux parties: un element peut
représenter un droit sur la reserve d'eau, et
un autre correspondre à la reconstitution
annuel le. Les deux elements peuvent varier
d'une année à l'autre, les contingents étant
fixes par l'autorité qui administre l'eau souterraine. Les droits annuels à la reserve de
base varient alors en fonction des conditions

économiques et hydrologiques actuelles et
prévues (y compris les prix de l'énergie et des

produits de base, les taux d'intérét et le
volume d'eau souterraine restant). Les droits
correspondantà la reconstitution naturel le et
au debit de retour après utilisation humaine
peuvent &refixes de man ière à représenter la
moyenne mobile de la reconstitution estimative au cours des années passées.
La cessibi I ité des droits encourage à long

terme l'utilisation économiquement rationnelle, et permet de reaffecter l'eau à des
usages plus valorisants à mesure que la
situation économique évolue. Elle est aussi
compatible avec les critères de contrôle lo-

que le regime appl iqué soit plus repressif que

le regime d'application des droits de propriété concernant d'autres ressources ou produits.

Gestion conjointe de l'eau souterraine
et des eaux superficielles
Ce principe de gestion s'applique aux cours
d'eau et aux couches aquifères se comportant connnne un système unitaire. Les couches aquifères I iées aux écoulennents su per-

ficiels présentent à la fois des avantages et
des inconvénients et doivent étre gérées de

fawn particulière. Le libre accès à l'eau
souterraine peut en fait annputer les dispon

bil ités pour ceux qui detiennent des droits
sur les eaux superficielles.
Dans l'Etat du Colorado, aux Etats-U n is, le
problème s'est pose voici 20 ans aux irrigants

du bassin de la South Platte. L'exploitation
de la couche aquifère réduisait les écoulements superficiels, sans grosse incidence sur

cal, et n'entame guère la liberté individuel le
d'exploiter le sol ou d'y exercer une activité
commerciale autre.
Une etude récente fait apparattre que les
droits cessibles et le marche de l'eau souterraine sont en plein développement en Inde,

les quantités pompées. La solution la plus
évidente
intégrer les pompeurs dans le
système existant régissant les droits à l'eau
superficielle, tout en protégeant les déten-

où non moins de la moitié de la superficie

partie des avantages économiques impor-

teurs antérieurs de droits à cette eau superficiel le
aurait signifié sacrifier la majeure

irriguée brute à laquel le l'eau est fournie par

des puits tubulaires fait intervenir de l'eau
achetée49. L'encadré 17 donne du phéno-

49 Voir note 36, p. 269.
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tants présentés par l'exploitation de la couche aquifère.
Après que plusieurs méthodes eurent été
mises à l'essai, une solution a été trouvée,

tion de leur eau, I ivrable dans des réservoirs.
Young, Daubert et Morel-Seytoux5° ont clémontré que cette approche décentralisée est

économiquement supérieu re à la solution

fondée sur le marché des droits existants aux
eaux superficielles. En cas de pénurie d'eau
superficiel le, les uti I isateurs de l'eau souter-

50 R.A. Young, J.T. Daubert et H.J. Morel-Seytoux.

raine pourraient remplacer la fraction du

1986. Evaluating institutional alternatives for

débit superficiel absorbée par pompage dans
la couche aquifère en rétrocédant une frac-

managing an interrelated stream-aquifer system.

ENCADRe 17

LES MARCHAN DS

D'EAU

n'est pas nécessaire d'être
propriétaire foncier ni mérne
exploitant agricole pour tirer
profit de l'irrigation. Celle-ci
en effet crée des emplois et
II

donne aux ruraux sans terre la

possibilité de s'employer sur
des exploitations agricoles, ou
dans des activités d'amont ou
d'aval. Au Bangladesh, l'irriga-

tion a ouvert des débouchés
rémunérateurs aux ruraux sans

terre en leur permettant d'exploiter et de vendre l'eau. Les
«marchands d'eau» se sont or-

Am. J. Agric. Econ., 68: 787-791.

une ressource géographiquement bien distribuée, mais habituellement présente en petites quantités, juste suffisante

tion, l'eau souterraine, utilisée
en supplément, permet d'apporter un appoint en période de

pour répondre aux besoins des

pointe. En outre, cette eau souterraine est en général disponi-

ménages. Toutefois, dans les
grands bassins alluviaux tels

ble à proximité des exploitations, ce qui permet aux agri-

ceux du Nil, de l'Indus et du

culteurs de l'utiliser plus directement.

Gange-Brahmapoutre, la couche alluviale peut être épaisse
de 100 m ou plus, 10 à 20 pour

cent de son volume pouvant
être constitué d'eau douce.
Cette immense réserve d'eau
souterraine est rechargée chaque année par les crues, l'infiltration dans le lit des canaux et
les champs, et par les précipitations.

Dans le Bangladesh rural,
plus de 50 pour cent de la popu-

lation ne dispose pas de terre,
ou doit se contenter d'exploita-

tions de superficie inférieure à
1,2 ha. II importe de toute évidence de donner aux pauvres
accès aux ressources productives, et notamment à l'eau. L'expérience PROSHIKA s'est fon-

d& sur l'organisation de ru-

PROSHIKA, l'une des nombreu-

L'eau souterraine est particulièrement précieuse parce
qu'elle est disponible en per-

ses ONG qui visent à développer les services d'irrigation aux

manence et, à l'inverse des réservoirs à ciel ouvert, les per-

cement appel au crédit afin
d'acheter du matériel mobile

agriculteurs, pour capter les

tes par évaporation y sont mini-

eaux souterraines abondantes

mes. Lorsque l'eau est aussi

de pompage et d'assurer aux
agriculteurs, propriétaires ou

présentes dans le sous-sol d'une

acheminée en surface par des
canaux et que ceux-ci assurent
la base siécessaire pour l'irriga-

ganisés avec le concours de

grande partie du Bangladesh.
L'eau douce souterraine est

raux sans terre en groupes, pour

leur permettre de faire effica-

non, des services fiables.
Les marchands d'eau ont ciblé

leurs services dans les zones où
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qui consisterait à obliger les pompeurs
s'intégrer dans le systènne des droits aux eaux

superficiel les. La disponibilité directe d'eau

de remplacement et la présence d'institutions souples pernnettant le transfert de l'eau
sont nécessaires pour nnettre en oeuvre une
solution de ce type. II existe de nonnbreuses

possibilités d'appliquer cette solution, axée
sur le marché, dans les grands bas-sins alluviaux de l'Indus et du Gange-Brahmapoutre.

les agriculteurs exploitaient de

petites parcelles très morcelées, pour irriguer leurs champs

au moyen de puits tubulaires
bon marché, de faible profondeur, au moyen de pompes mues

par un groupe diesel portable.
Les agriculteurs rémunèrent les
marchands d'eau en parts de
récolte, en espèces et, le cas

échéant, en nature, par des
quantités fixées de produits.

Le succès de la mission
PROSHIKA a été essentielle-

PRÉSERVER LA QUALITE DE L'EAU
Les activités humaines de production et de
consommation sont génératrices de pollution, par l'extraction de nnatières premières
et leur transfornnation en biens de consommation. Certains déchets (résidus) du processus de production sont rejetés dans l'environnement (par exennple les produits chimiques rejetés par les raffineries de pétrole

dans les fleuves). De façon analogue, les

d'autres systèmes d'irrigation;
répartition plus équitable des

facteurs de production entre
exploitants terriens et ruraux
sans terre; génération d'emplois

à l'intérieur et à l'extérieur du
groupe, grace à une agriculture devenue plus productive;
génération d'un revenu en espèces permettant d'acheter des

vivres et de promouvoir l'agriculture commerciale; participation au développement du
marché de l'eau, qui a permis

ment fonction de l'accès au
crédit (qu'elle a contribué à

de ne pas abandonner aux pay-

organiser), ainsi que de la formation et du soutien technique
apportés dans les domaines de
l'agriculture, de la gestion, de

res terriens le monopole de

Palphabétisation, de la santé et

sans disposer de terres comme

de la solidarité de groupe.
Le bilan de Popération «marchands d'eau» a été le suivant:
meilleure efficacité d'utilisation

nantissement. L'expérience

de l'eau, et meilleure équité,
grace à Pace& plus direct des
petits agriculteurs qui sont souvent laissés pour compte par

sans riches ou aux propriétail'eau; enfin, l'expérience a dé-

montré que les petites gens
peuvent bénéficier du crédit

PROSHIKA a été élargie à tout
le Bangladesh, et elle est riche
d'enseignements pour d'autres
pays en développement.

Source: G.E. Wood, R. PalmerJones, Q.F. Ahmed, M.A.S.

Mandal et S.C. Dutta. 1990. The
water sellers: a cooperative

venture by the rural poor.
Kumarian Press, West Hartford,

Connecticut.

280

ménages rejettent dans le milieu les sous-

mais à la résultante collective de nombreu-

produ its de leurs activités de consommation
dans le réseau d'égout, dans l'atmosphère,
ou dans les décharges où sont accumulés les

ses sources qui, ensemble, ont une incidence sensible. Ce sont les problèmes de

déchets solides. Le principe du bilan-rna-

pollution diffuse qui sont les plus difficiles à
résoudre, et les plus coCiteux à gérer.

fière, derive de la loi physique fondamentale

de la conservation de la matière, veut que
dans le long terme la masse des résidus

Solutions pour le contr8le de b pollution

rejetés dans l'environnement égale la masse
des matières extraites à l'origine de celui-ci
pour are transformées en biens de consom-

Les politiques visant à maTtriser la pollution

mation. La fonction de l'environnement
comme assimilateur de résidus égale donc sa
fonction comme source de matériaux51.
Ce principe du bilan-matière a une consequence importante au plan des politiques, à

savoir que les résidus doivent finir quelque
part, soit sous forme de masse, soit sous
forme d'énergie. La gestion des rejets dans
les cours d'eau doit &Are integrée à celle de
l'évacuation de déchets dans l'atmosphère
et dans les décharges. Rédu ire la quantité de
déchets rejetés dans les eaux ne résout pas le

problème global qui se pose à la société si
ces déchets sont tout simplement expédies
ailleurs, que ce soit dans l'atmosphère après
incineration ou dans un site terrestre de &charge.

II faut distinguer deux types de pollution
de l'eau: la pollution ponctuelle et la pollution diffuse. La pollution ponctuel le se produit là où il existe une source directement
identifiable, par exemple une canalisation
ou un fosse, qui transporte les agents polluants jusqu'à un cours d'eau. La réglementation et la surveillance s'appliquent au point
de rejet. Dans le cas de la pollution diffuse,
l'émission de polluants n'est pas imputable à

une source unique facilement identifiable,

51 On trouvera un examen plus approfondi de ce
principe dans D.W. Pearce et R.K. Turner. 1990.
Economics of natural resources and the

environment, Chapter 2. Johns Hopkins University
Press, Baltimore, Maryland.

diffuse
diffuse de l'eau présentent des difficultés
particulières en raison de la grande diversité
des sources et des polluants. La source première de polluants diffus est le secteur agricole. Les engrais et les pesticides sont lessivés de la surface du sol en direction des lacs
et des cours d'eau, ou bien ils percolent vers
les nappes souterraines. Les couches aqu ifères sont polluées par les nitrates provenant
de l'application d'engrais et des résidus des
activités d'élevage. L'exploitation forestière,
le défrichage à des fins d'urbanisation et les
activités minières sont aussi à l'origine de la
pollution diffuse des eaux. Les bassins d'orage
qui desservent les vi Iles, les infiltrations provenant des installations enterrées de stockage

de produits pétroliers et les activités min ières, tant souterraines qu'à ciel ouvert, contribuent à cette pollution.
Les eaux de ruissellement qui s'écoulent
sur les terrains agricoles et forestiers emportent des particules sondes en suspension, des
solides dissous et des substances chirniques

(engrais minéraux, notamment azotes et
phosphorés, ainsi que pesticides). Parmi les
autres substances souvent présentes dans les

eaux de ruissellement, on compte notamment les substances organiques avides en
oxygène, les produits pétroliers, les métaux
lourds et les bactéries fécales. Par ailleurs, la
pollution diffuse se caracterise par son caractère épisodique. Les grosses pluies occa-

sionnelles ou la fonte des neiges sont un
déclencheur classique, par opposition aux
&bits plus reguliers de rejet des sources
ponctuelles de pollution. Ces caracteristiques

types de sources et périodes d'activi-
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ont pour consequence que la maltrise
de ces pollutions doit faire intervenir toute
une batterie de techniques de contrôle.
Le mode de contrôle de la pollution diffuse
peut aussi étre determine par la nature des

tés

ment de pratique et de l'amélioration de la
quake' de l'eau, souvent en des lieux très
éloignés, ne présentant pas une correlation
suffisamment appreciable avec l'effet ob-

imputable à une parcel le agricole est fonc-

tenu.
Les politiques réglementaires supposent
de mener des actions spécifiques ou de faire
appliquer des interdictions visant les respon-

tion non seulement de la distribution des

sables de la degradation de la quake de

precipitations et des caractéristiques du terrain (pente et texture du sol), mais aussi des
nombreuses decisions d'amont portant sur

l'eau. L'une des solutions consiste à appliquer des «normes de conception» précisant

l'utilisation des terres et la production, no-

d'aménagement pour lutter contre le transport de sediments) ou interdisant certaines
pratiques (par exemple certaines pratiques
culturales sur les terres très sujettes à Vero-

activités humaines qui sont à l'origine du

problème. Par exemple, la pollution

tamment choix des cultures, fawns culturales
et application de pesticides et d'engrais. Les

choix de production de l'agriculteur sont à
leur tour influences par les prix des intrants
et des produits sur le marché, ainsi que par
les programmes éventuels de soutien des

les mesures à prendre (par exemple un plan

sion)52. Les «normes de résultats», en revanche, fixent des limites au taux de déversement

prix et du revenu mis en ceuvre par les

de polluants dans un cours d'eau. Dans ce
cas, l'intervention concernant les pratiques

pouvoirs publics. En fait, la pollution provo-

d'utilisation des terres n'a lieu qu'en pre-

quée par le secteur agricole est aggravée par

sence d'infractions caracterisées53.
Ni l'une ni l'autre de ces techniques n'est
exempte de limitations. Les normes de con-

des politiques publiques rendant certaines
cultures séduisantes à l'excès. Pour agir effi-

cacement, les politiques doivent parvenir
modifier les facteurs jouant sur les decisions
des agriculteurs qui se traduisent par des
emissions de polluants.
On peut classer les interventions publiques visant àcontrôler la pollution diffuse en
trois categories: cognitives, réglementaires
et incitatives. Les approches cognitives (volontaires et délibérées) font appel à l'éducation, à la persuasion morale et à l'assistance
technique pour modifier le comportement
des pollueurs. Ce type (faction est séduisant
en raison de son faible coCit économique et
politique. II a été mis en cuvre dans certains

ception sont plus faciles à faire appliquer;
mais elles peuvent se reveler inutilement

pays, mais avec un succès limité en raison de

52 W. Harrington, A.J. Krupnick et H.M. Peskin.

plusieurs facteurs: par exemple, les coas
que comporte une modification de l'utilisation des terres peuvent étre appréciables
pour l'exploitant individuel, pour des avan-

1985. Policies for non-point source pollution

tages économiques fort incertains; aussi l'individu est-il peu motive à tenter de nouvelles
approches, le poids financier d'un change-

I.B. Braden et S.B. Lovejoy, eds. Agriculture and

cotateuses parce que leur application géneralisée peut imposer des cobsts disproportionnés à des agents qui contribuent faiblement au problème. Les normes de résultats,
en principe du moins, sont plus directement
axées sur les sources de polluants, mais sont
diffici les àfaire appliquer et à suivre. Comme
il est pratiquement impossible de mesurer de
fawn exacte les déversements (en particulier des petites exploitations), les litiges au

control. J. Soil Water Consent., 40: 27-33.
53 G. Anderson, A. De Bossu et P. Rush. 1990.

Control of agricultural pollution by regulation. In
water quality: international perspectives. Reiner,
Boulder, Colorado.
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sujet des sources effectives de pol I uants risquent d'être sans fin.

On peut remplacer les politiques réglementaires par diverses méthodes d'incitation, mettant en oeuvre taxes, subventions et
contreparties à la suppression d'émissions54.
Des redevances ou taxes peuvent être pergJes soit sur les intrants, soit sur les produ its

qui ont donne lieu à une pollution. Par
exemple, les engrais agricoles sont frappes
de taxes additionnelles en Suede, le produit
de cette taxation servant à financer le contrôle de la qualité de l'eau. Le renchérissement

est censé réduire les taux d'application d'engrais et par consequent la pollution de l'eau.
Mais il est peu probable que les taxes pu issent devenir suffisamnnentlortes pour modifier sensiblement l'affectation des terres, car
el les auraient alors un effet trop lourd sur le
revenu.

Par ailleurs, la pollution peut être taxée
directement par la perception d'une xredevance d'effluents». Mais la complexité technique et administrative de la tarification et de
l'imputation precise à des agriculteurs nombreux des dommages causes par les effluents

issus de leur exploitation est un veritable
casse-tête. La documentation ne cite aucun
exemple satisfaisant de ce type de taxation
de la pollution diffuse.
Les subventions pourraient encourager les
agriculteurs à réduire leur pollution, à adopter des pratiques d'uti I isation des terres plus
appropriées, ou à investir dans les méthodes
respectueuses de l'environnement. De lon-

gue date, les pratiques de prevention de
l'érosion du sol (et des pertes de productivité
qui y sont associées) font l'objet de subventions dans beaucoup de pays, et représentent
la solution la plus avantageuse au plan des

54K. Segerson. 1990. Incentive policies. In J.B.

Braden et S.B. Lovejoy, eds. Agriculture and water
quality: international perspectives. Reiner, Boulder,
Colorado et Londres.

politiques. A l'inverse d'autres dérnarches
qui font peser des coûts sur la source d'émission et distribuent les avantages ainsi gagnes

sur l'ensennble de la société, le coût des
subventions est réparti sur l'ensemble de la

population, et les avantages vont directement à l'utilisateur des terres. Nleanmoins,
certains groupes objectent au fait que l'on
rémunère les pollueurs pour qu'ils ne polI uent pas. En outre, cette solution conduit, le
cas écheant, à subventionner des individus
qui de toute man ière adopteraient des pratiques appropriées.
Enfin, une autre approche encore pourrait
consister à racheter purement et simplement

des droits à l'eau etiou à l'utilisation des
terres. Par exemple, un organisnne public
pourrait acquerir des droits sur une partie ou
la total ité des terres polluantes, et gérer celles-ci de man ière à sauvegarder la qualité de
l'eau. L'achat de terres forestières tropicales
par des organismes publics ou privés a été
entrepris pour preserver des forêts intactes,

l'amélioration de la qualité de l'eau représentant un avantage annexe. Dans ce cas
aussi, les coCits sont supportés essentiellement par les bénéficiaires plutôt que par les
uti I isateurs des terres dont les pratiques sont

effectivement à l'origine de la pollution.
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POLITIQUES DE L'EAU ET AGRICULTURE
IV. Les grands choix en matière

d'agviculture Loiguée

L'irrigation est un élément essentiel pour le
développernent agricole durable, mais les
problèmes qui s'y posent ne sont pas excep-

tionnels, car les défis à relever ont leur
pendant dans d'autres domaines d'activité

économique du secteur public ou privé.
Dans les deux sections qui précèdent, nous

avons examiné comment les différentes
mesures focal isées sur la demande permet-

tent de modeler les décisions qui encouragent à utiliser l'eau avec la mei I leure effica-

cité possible. Mais, parallèlement, quand
bien méme politiques et règlennents appropriés sont nécessaires pour améliorer la productivité de l'eau, diverses mesures supplémentairesd'éconornied'eau s'imposentdans
le secteur de l'irrigation.
Certaines économies d'eau supposent de
recourir davantage aux progrès scientifiques
et technologiques et aux moyens du génie
civil en ce qui concerne les sols, les végétaux
et l'irrigation proprement dite. D'autres mesures devraient s'axer sur des réformes ad ministratives et une rénovation de la gestion en

vued'annéliorer l'efficacité, avec notamment
une décentralisation des organismes publics

d'irrigation et une plus grande part faite
l'hydraulique privée, permettant à l'agriculteur de posséder et d'exploiter lui-ménne ses

installations d'irrigation.
La présente section traite en particu I ier de

trois questions majeures concernant l'irrigation: le ralentissennent de la croissance et de
l'investissement dans le donnaine de l'irrigation; les difficultés que pose la dégradation
de l'environnement due à l'irrigation; enfin,
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les solutions permettant de réformer les sys-

tèmes de gestion et d'administration en la
matière. Bien des problèmes qui se posent
aujourd'hui dans le domaine de l'irrigation
semblent redoutables, voire insolubles. No-

tre but n'est pas de donner une image
décourageante de l'avenir de l'irrigation,
mais d'éclairer les questions importantes qui

détermineront son avenir. Lorsqu'une eau
rare est utilisée par l'homme dans des réseaux d'irrigation, il s'impose d'envisager les
diverses solutions permettant de l'utiliser de

fawn optimale. II importe donc autant de
comprendre quels sont les problèmes que
pose une mauvaise pratique d'irrigation que

de découvrir les possibilités d'irriguer de
fawn efficace pour avancer vers des solutions plus générales.

L'IRRIGATION DANS LES ANNÉES 90
ET AU-DELA
Bien des problèmes urgents qui se posent
dans le domaine de l'irrigation traduisent les
diverses influences économiques, sociales
et politiques qui s'exercent dans la société en

une *lode de changement économique et
d'éveil à l'environnement. Parfois, les problèmes d'irrigation résultent d'une structure
macro-économiquefaussée qui, quoiqu'el le
subventionne l'exploitation, fait de l'agricu Iture une activité non rentable, et provoque le
sous-investissennent sur l'exploitation pendant de trop longues périodes. Si la macroécononnie fonctionne médiocrement, et si
les prix accusent trop d'écart par rapport à la
valeur réel le des produ its et services du point

de vue de la société, il est inévitable que
l'irrigation s'en ressente.
Dans d'autres circonstances, c'est l'irrigation el le-même qui fait problème. Les résu Itats d'ensemble de nombre de projets d'irrigation sont décevants. Les évaluations met-

tent en évidence une grande diversité de
problèmes, notamment: dépassement de
coats et de délais; gestion médiocre; nonréalisation de l'intégralité des avantages
escomptés; impact néfaste sur l'environnement et la santé., enfin, aggravation de l'in
qu ité dans la répartition sociale et économi-

que des facteurs de production entre les
agriculteurs55. L'encadré 18 récapitule les
grandes questions qui se posent en ce qui
concerne l'irrigation, tel les qu'identifiées par
la FAO, ainsi que les travaux que l'Organisa-

tion entreprend pour améliorer l'utilisation
de l'eau en agriculture.
Tendances de la superficie irriguée
En 1800, environ 8 millions d'hectares de
terres agricoles étaient irrigués dans le monde.

A.K. Biswas. 1990. Monitoring and evaluation of
irrigation projects. J. /frig. Drain. Eng., 116(2): 227242.
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A la fin du 19° siècle, la superficie irriguée
était passée à 48 millions d'hectares, essentiellement en raison des vastes projets hydrau I iques réalisés sur lesterritoires de l'Inde
et du Pakistan d'aujourd'hui56. En 1 990, la
superficie irriguée nette atteignait 237 millions d'hectares, dont près des trois quarts
dans les pays en développement. La Chine,

l'Inde et le Pakistan à eux seuls comptent

sont accrus régu I ièrement depuis 40 ans, à
mesure que les meilleures terres et les disponibilités en eau les plus faciles à mobi I iser
&talent mises en valeur dans le monde entier.

Dans la même période, les prix mondiaux
des céréales ont accusé un vif décl in, le prix
réel du riz, par exemple, ayant chuté de 40
pour cent entre le milieu des an nées 60 et la
fin des années 80.
En Indonésie et en Inde, les coûts réels de

actuellement pour environ 45 pour cent de la
superficie irriguée mondiale, et pour 60 pour
cent du total situé dans les pays en dével oppement.
A l'échelle mondiale, la superficie irriguée
s'est accrue en moyenne de 1 pour cent par
an dans le début des années 60, atteignant un
taux d'accroissement annuel maximal de 2,3
pour cent entre 1972 et 1975. Le taux d'expansion a commencé àdiminuer après 1975,
et n'est plus actuellement que de 1 pour cent
par an. Aux taux actuels d'accroissement de
la population, le ralentissement de l'expansion de la superficie irriguée se traduit par un
recu I sans précédent de la superficie irriguée
par habitant57.

hydrauliques se sont accrus de 50 pour cent,
tandis qu'à Sri Lanka i Is ont triplé59. Ayant
examiné divers rapports et documents d'évaluation récents, notamment ceux de la Banque mondiale et de la FAO, Poste16° observe
ce qui suit: «Aujourd'hui, les investissements
en capital nécessaires pour mettre une terre
en irrigation s'établissent entre 1 500 et 4000

l'irrigation ont doublé depuis le début des
années 70. Aux Philippines et en Thailande,

les coils de réalisation d'aménagements

dollars par hectare pour les grands projets
dans les pays suivants: Chine, Inde, Indonésie,

Pakistan, Philippines et ThaTlande. I Is passent à 6 000 dollars par hectare au Mexique.

Ce ralentissement est principalement

En Afrique, où routes et autres éléments

imputable à la hausse des coCits de construc-

d' i nfrastructu re font souvent défaut, et où les

tion d'ouvrages, à la baisse des prix réels
du blé et du riz, à une prise de conscience

parcelles susceptibles d'être irriguées sont

croissante des conséquences envi ronnementales et des coûts sociaux, et à la médiocrité

atteint une fourchette de 10 000 à 20 000
dollars, et dépassent parfois ces valeurs.

des résultats de l'irrigation à l'échelon tant

Même une double campagne de production
agricole de haute valeur ne saurait rendre
économiquement tenables des réseaux d' ir-

des exploitations que des projets58.

Prix agricoles et coasts de réalisation
des aménagements
Les coûts de réalisation des aménagements

et d'exploitation des projets d'irrigation se

relativement petites, les coûts à l'hectare ont

rigation situ& à l'extrémité haute de cette
plage de coûts.» Or, ce ne sont pas seulement les projets de grande ampleur qui sont
devenus aussi coûteux; la FAO estime que
les coûts de réalisation d'aménagements de

56 S. Poste!. 1989. Water for agriculture: facing the

limits. Worldwatch Paper 93, December.

59 M. Svendsen et M.W. Rosegrant. 1992. Will the

57 Voir note 7, p. 236.

future be like the past? In Irrigated agriculture in

58 M.W. Rosegrant et M. Svendsen. 1993. Asian

Southeast Asia beyond 2000. IIMI, Colombo, Sri

food production in the 1990s. Food Policy, 18(2):

Lanka.

13-32.

60 Voir note 7, p. 236.
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ENCADRÉ 1 8

Le Programme d'action inter-

ment effectif en eau d'irriga-

LA FAO
ET L'UTILISATION
DURABLE DE L'EAU

national sur l'eau et le développement agricole durable (IAP-

tion et de son coat.

WASAD) a été Mini par la
FAO en collaboration avec

pris les compléments d'eau ap-

La petite irrigation, y com-

d'autres organisations du sys-

port& en agriculture pluviale
et les diverses techniques de

tème des Nations Unies dans le

récupération et de transport de

cadre d'une stratégie visant
mettre en oeuvre le Plan d'action de Mar del Plata pour les

l'eau, présente un potentiel
considérable et devrait étre

années 90.

PIAP-WASAD Mina cinq dom'aines prioritaires d'action et
plusieurs mesures communes
appelant une action concert&
en vue de rendre possible un
développement agricole dura-

ble. II fait valoir que la rareté

de reau est une contrainte
majeure pour la poursuite du
développement agricole dans
les pays à climat aride ou semi-

aride. Sans ressources renouvelables en eau, et sans une
maîtrise et une gestion appropriée et fiable de l'eau, le &yeloppement agricole durable est
tout simplement impossible.,
Les cinq domaines prioritaires d'action identifiés par l'IAPWASAD sont les suivants: utilisation efficace de l'eau sur l'exploitation; engorgement, salinisation et drainage; gestion de
la qualité de l'eau; petits programmes hydrauliques; enfin,
gestion des ressources quand
l'eau est rare.

développée plus avant.

Le plan d'action prioritaire
envisagé fait apparaitre que
l'accroissement de la production agricole des pays en développement dans les années 90

doit provenir d'abord des accroissements réalisés sur les
terres irriguées existantes, et
deuxièmement des accroissements obtenus sur les terres en
culture pluviale. Pour améliorer les résultats et maitriser les
niveaux d'eau du sol en agriculture irriguée, il est nécessaire
de mettre en place des systèmes de suivi, d'évaluation et de

retour d'information. II faut
mettre au service de la collec-

tivité des forma.tions appropriées à la gestion de Pirrigation; aussi les services de vulgaris'ation doivent-ils être renforcés et développés dans ce

domaine. L'information doit

les, actuels et potentiels, de

circuler entre les agriculteurs,
les agents de vulgarisation, les
ingénieurs concepteurs et les
chercheurs pour qué les différentes approches et solutions
techniques soient mieux comprises. II faut aussi prendre les
mesures voulues pour examiner, élaborer et mettre en ap-

l'agriculture pluviale et de

plication des politiques de

l'agriculture irriguée en tenant

tarification de Peau, mettre en
place des procédures efficaces

Utilisation efficace de l'eau
l'échelon de l'exploitation
II importe de quantifier les 1.0-

compte des probabilités de pt.&
cipitations, de Papprovisionne-

de gestion de l'offre et de la
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demande, ainsi que des méca-

tion des dépressions. En agri-

n ismes de récupération des

culture irriguée, un drainage
artificiel s'impose dans prati-

coeds pour financer l'exploitation et l'entretien des ouvrages

d'irrigation.

quement tous les cas. II est ca-

de l'eau d'irrigation et son incidence, .ainsi que des stratégies
visant à réduire au minimum la
pollution de l'eau résultant d'ac-

pital de contenir au maximum
les besoins de drainage et les

tivités agricoles. En outre,
l'échelon national des straté-

tes les connaissances existantes

coats correspondants en rédu
sant les sources d'eau excédentake par une rationalisation du

en matiére de gestion des sols

réseau et des pratiques de ges-

et de Peau pour que l'eau trouve

tion de l'eau sur l'exploitation.
Le suivi de l'eau du sol et les
bilans hydriques contribueront
définir les besoins de drai-

agricole des eaux usées retraitées et des eaux de drainage.

Pour accroftre la production

sur les terres pluviales, il est
nécessaire de faire appel à tou-

l'utilisation agricole la plus efficace possible. La poursuite des

recherches dans les domaines
de l'eau pluviale et de la gestion des sols est en outre nécessaire, et il conviendra de réunir
et de diffuser des exemples de
pratiques efficaces et fructueuses de l'agriculture pluviale.

nage.

Le contrôle de la salinité du
sol dans les zones sensibles doit

dans les zones engorgées et

ment est dCi à un apport exces-

est essentiel de surveiller les niveaux de la nappe
phréatique dès le début du projet pour mettre en oeuvre des
mesures correctrices avant que
le sol ne se soit dégradé.

Les petits projets sont en géné-

ral le fait de communautés locales ou d'individus qui &finis-

qu'un certain degré d'assistance

salinisées, afin de s'assurer de
la justesse des solutions techniques et de l'efficacité des mat&
riaux employés.

sous. II

Petits programmes
hydrauliques

oeuvre les pratiques permettant de résoudre le problème.

tion des sols sont parmi les prin-

sol des solides initialement dis-

dre rationnel pour l'utilisation

sent la plupart des activités eux-

En outre, des projets pilotes de
drainage devraient étre lancés

sif d'eau dans des périmètres
dont la capacité de drainage
naturel est finie. Une fois qu'il
y a engorgement, la salinité du
sol augmente parce que l'eau
d'irrigation abandonne dans le

gies et plans établissant un ca-

étre entrepris suffisamment tôt
pour que puissent étre mises en

Engorgement, salinisation
et drainage
L'engorgement et la salinisacipales causes de la perte de
productivité de nombre de périmétres irrigués. L'engorge-

conviendrait d'élaborer

mémes puis les exploitent, quoi-

technique soit souvent nécessake. Les petits programmes
peuvent porter sur différentes
technologies: captage, forage
et exploitation de puits, dérivation sur les cours d'eau et utilisation de terres humides.
Le plan d'action estime que
les petits programmes hydrau-

Gestion de la qualité de l'eau

liques peuvent contribuer au

Pour assurer un développement

développement agricole durable. Toutefois, leur extension

durable de l'agriculture, il faut
prendre en compte deux aspects importants de la qualité

de l'eau: la qualité de l'eau

doit se fonder sur des avis et un

soutien techniques adéquats,
une collaboration accrue entre

d'irrigation ne doit pas étre facteur de dommages pour les cultures; et d'autre part les activi-

les institutions et une plus

tés agricoles ne doivent pas

ques et programmes nationaux
doivent étre élaborés pour encadrer l'exécution de petits projets hydrauliques dans la pers-

avoir une incidence telle sur la
qualité des eaux superficielles
ou des eaux souterraines qu'elle

Le plan d'action fait valoir
qu'en agriculture pluviale un

limite leur utilisation ultérieure.

drainage de surface est néces-

d'exécuter des programmes de

sake pour prévenir l'engorgement temporaire et l'inonda-

surveillance de la qualité ayant
pour objet d'évaluer la qualité

Le plan d'action guggère

grande participation des collectivités locales. Des politi-

pective du développement rural. II sera par conséquent nécessaire de renforcer la capa-

cité des petits agriculteurs
d'exécuter, d'exploiter et d'en-
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tretenir les ouvrages hydrauliques réalisés dans le cadre de
petits programmes. Le suivi et
l'évaluation des petits projets
hydrauliques devraient permet-

terme, suivies de programmes

tre de discerner les causes

ressources.

Activités d'appui

d'échec aussi bien que de réussite.

II conviendra de &fink une
stratégie visant la gestion des
terres et des eaux en vue du

Les cinq domaines mentionnés

Gestion de ressources hydriques

développement durable de

concrets d'exécution afin de

ses pour faire face aux sécheresses, et donner aux collecti-

s'assurer que l'eau soit utilisée

vités locales les moyens de faire

par l'agriculture de manière

front dans ces périodes.

compatible avec la rareté des

peu abondantes

l'agriculture dans une situation

Nombre de pays voient leur

de pénurie d'eau. Simultanément, les politiques ainsi définies devront rester compati-

développement bloqué du fait
que les ressources hydriques
disponibles ne suffisent pas
satisfaire la demande. Le plan
d'action note que les situations
de pénurie d'eau doivent faire

l'objet de stratégies à long

ci-dessus doivent faire l'objet
d'activités communes d'appui,
savoir constitution de bases
de données adéquates, recherche adaptative, renforcement
des institutions, mise en valeur

des ressources humaines,

bles avec la situation socio-éco-

amélioration de l'analyse socio-

nomique du lieu et du moment,

économique, protection de l'en-

ainsi qu'avec les impératifs

vironnement, transfert de technologies et développement des
infrastructures.

environnementaux. En outre,
des mesures devraient être pri-
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taille mérne moyenne s'établissent entre
2 400 dollars par hectare en Asie et 7 200
dollars en Afrique.
Parallèlement, la modernisation des ouvrages et des périmètres existants devient de
plus en plus onéreuse. Nombre de projets

pente viennent envaser les réservoirs et les

citernes d'irrigation. Simultanément, les
pratiques d'irrigation mal comprises sont
facteurs d'engorgement, de salinisation,
d'érosion et de pollution de l'eau, et leurs

anciens conps pour une seule campagne

effets se font directement sentir chez d'autres
irrigants.

culturale annuel le voient les rendements se

La FAO estime que sur les 237 millions

dégrader peu à peu. Ces aménagements
doivent étre redéfinis pour autoriser une

d'hectares actuellement irrigués, environ 30
millions d'hectares sont gravement touchés
par la salinisation, tandis que 60 à 80 millions d'hectares supplémentaires en souffrent dans une moindre mesure. Le PNUE a
signalé récemment que le taux de perte de
terres irriguées en raison de l'engorgement et

diversification des cultures et un accroissement des rendements, économiser l'eau et

réduire les risques pour l'environnement.
Or, cette modernisation suppose de revétir le

lit des canaux, d'améliorer les ouvrages de
régulation hydraulique, d'améliorer l'aménagement des terres et d'appliquer des techniques d'irrigation appropriées.
L'accroissement des coûts réels d' i nvestis-

sement (y compris la prise en charge des
coCits environnementaux) et la baisse des
prix agricoles onteu pour effet une réduction
appréciable du nombre des nouveaux projets d'irrigation. Les préts cumulés consentis

à l'irrigation par les donateurs internationaux et les grands pays producteurs de céréalesontatteint dans les années 80 la moitié
seulement du montant total prété dans les
années 7061. Ce recul de l'investissement a
déterminé un ralentissement du taux de crois-

sance de la superficie irriguée.

Irrigation et &gradation des terres
L'escalade de la demande dont font l'objet
les ressources en eau depu is une dizaine
d'années n'est que l'un des facteurs dont ont
A se préoccuperaménageurs et hauts responsables. Les bassins versants qui fournissent
l'eau, comme les terres où se pratique l'agri-

de la salinité des sots était de 1,5 million
d'hectare par an62. Effectivement, des millions d'hectares de terres irriguées, du Maroc
au Bangladesh et du nord-ouest de la Chine

jusqu'en Asie centrale sont atteints par ce
mal évolutif. Les superficies touchées par la
sal in isation, en pourcentage de la superficie
irriguée totale, sont estimées à 10 pour cent
au Mexique, 11 pour cent en lnde, 21 pour
cent au Pakistan, 23 pour cent en Chine et 28
pour cent aux Etats-Unis63.
La salinisation se produit sous l'effet com-

biné d'un mauvais drainage et d'un taux
élevé d'évaporation, qui concentrent les sels
dans les terres irriguées; le phénomène se
produit principalement dans les régions arides ou semi-arides. Mérne une eau d'irrigation de bonne qualité contient une certaine
quantité de sels en solution, et peut en abandonner plusieurs tonnes par hectare chaque
année. A moins que ces sels ne soient entraTnés par l'eau au-dessous de la couche dans
laquelle plongent les racines, le sol devient

culture irriguée, se dégradent. La pollution
industriel le et domestique se fait sentir sur

62 PNUE. 1992. Sauver notre planète. PNUE,

l'agriculture irriguée, tandis que les sédi-

Nairobi.

ments en levés par l'eau sur les terrains en

63 D.L. Umale. 1993. lrrigation-induced salinity: a
growing problem for development and the

environment Document technique de la Banque
61 Voir note 59, p. 285.

mondiale, n° 215. Banque mondiale, Washington.
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sal in. Plusieurs facteurs influencent la sal inité, notamment la profondeur de la nappe
phréatique, les caractéristiques capillaires
du sol et les pratiques de conduite de l'irrigation, notamment la quantité d'eau apportée

en excès de l'évapotranspiration effective
des plantes pour lessiver les selsm.

L'accroissement rapide du taux d'humidité du sol, qui se produit simultanément
jusqu'A engorger celui-ci et faire baisser les
rendements culturaux, est un phénomène
qui s'associe à la sal in isation. L'engorgennent

du sol n'est pas un résultat inévitable de
l' irrigation. II se produ it lorsque des quantités

excessives d'eau sont introduites dans un

dans les couches superficielles jusqu'A atteindre des niveaux toxiques.
Les pays où sévissent l'engorgement des
sols et leur sal inisation sont confrontés A un
di lemme. I Is ne peuvent contraindre les agriculteurs à abandonner les terres concernées
car une population toujours plus nombreuse
n'a que cette seu le ressource, sans avoir pour
autant les moyens de les drainer convenablennent. La cure, lorsque la nappe phréatique
monte, consiste A drainer et A améliorer la
maitrise de l'eau pour réduire la percolation;
or, le drainage est coCiteux, et une mei I leu re
maitrise de l'eau exige de réaliser des investissements sur les exploitations et de former
du personnel de vulgarisation en méme temps
que les agriculteurs.

système dont la capacité de drainagé naturel
est I imitée. Des infiltrations se produisent si
les sols sont très légers; si les canaux et les
ouvrages ne sont pas revêtus ou sont mal
entretenus; si les agriculteurs d'amont soutirent et appliquent des quantités excessives
d'eau; si les champs sont mal nivelés; enfin,
lorsque le réseau d'acheminement de l'eau
ne permet pas de réagir aux précipitations
naturelles en fernnant l'alinnentation.

entrepris de forer des pu its pour pomper les
eaux salines. L'investissennent initial futélevé,
et les colls d'exploitation ont augnnenté de
façon constante. Entre 1 971 et 1985, le coût

Vers la fin des années 50, le Pakistan a

d'exploitation des puits et des drains s'est
multiplié par cinq, à tel point qu'actuel lement ce pays consacre plus d'argent à la

L'irrigation peut faire monter la nappe

remise en état de terres qu'à l'irrigation.

phréatique jusqu'A environ un mètre de la
surface, ce qui produit une salinisation se-

L'entretien des drains est cinq fois plus calteux que l'exploitation d'un système de trans-

condaire, l'eau souterraine apportant en surface des sels dissous provenant de la couche
aquifère, du sous-sol et de la zone racinaire.
Si l'infiltration et letransport horizontal d'eau
dépassent les capacités d'évaporation et de

port de l'eau d'irrigation; or, la majorité des
agriculteurs ne paient effectivement que la
moitié du prix de revient de l'eau d'irrigation
qui leur est I ivrée.
Certains responsables de la politique de
l'eau estiment qu'A mesure que la valeur de
l'eau augmente, celle-ci sera de mieux en
mieux gérée et que le gaspillage (facteur

drainage naturel, le niveau de la nappe monte,

et il finit par y avoir engorgement du sol.
Dans les zones arides, où mouvement ascendant de l'eau et évaporation l'emportent sur
la percolation vers le bas, et où l'eau souter-

raine, le sol ou bien l'eau d'irrigation contiennent des sels, ceux-ci se concentrént

64 R.A. Young et G.H. Horner. 1986. Irrigated

agriculture and mineralized Water. In T.T. Phipps,
P.R. Crosson et K.A. Price, eds. Agriculture and the

environment Resources for the Future, Washington.

d'insal ubrité et d'aggravation des besoins de

drainage) s'en trouvera réduit. Les agriculteurs pourraient alors en venir A accepter de
payer un service de drainage qui rendrait
leurs investissements leur durabilité.

Irrigation: bon gouvernement
et bonne gestion
II est fréquent que des pressions politiques
fassent obstacle A l'application de réformes
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ENCADRÉ 19

BON GOUVERNEMENT ET EFFICACITÉ DE L'IRRIGATION

L'amélioration des résultats de
l'irrigation est une question de
«bon gouvernement», ou d'administration avisée. Le principe
semble aller de soi, mais comment cela se traduit-il exactement en ce qui concerne l'irrigation? Quatre facieurs principaux de «bon gouvernement»

un cadre legislatif, applicable à

règles et, s'ils ne s'acquittent

tous sans favoritisme ni corrup-

pas de leurs fonctions de façon

tion, qui limite l'exercice arbi-

satisfaisante, les obligeant à

traire du pouvoir et assure une

rendre compte de leur gestion?

protection contre celui-ci.

Les personnalités officielles

Quelques exemples simples il-

sont-elles attentives aux besoins

lustrent comment ces quatre

de la population?

peuvent étre envisagés, à

cerne l'irrigation.

l'échelon tant national que local: la légitimité du gouvernement; sa fiabilité; sa competence; enfin, son respect des
droits de l'homme et la suprématie du droll1.
La legitimité provient de ce
qu'une population exprime son
consentement à étre gouvernée, de la façon dont elle est
consultée et de la possibilité

facteurs de bon gouvernement
se manifestent en ce qui con-

Legitimité. Au moment où un
nouveau projet est envisagé,
les personnes vivant dans la

Competence. Les cadres sontils en mesure d'établir des bud-

gets précis et d'effectuer efficacement les prestations de
services, par exemple en assu-

rant régulièrement l'entretien

zone concernée sont-elles con-

des canaux? Existe-t-il des dis-

sultées en ce qui concerne la

positions pour les former ou les

conception des aménagements?

remplacer par des personnes
compétentes s'ils s'acquittent
mal de leurs obligations?

Existe-t-il des groupes représentatifs d'agriculteurs reconnus comme tels, où les femmes
soient représentées? Les repré-

Suprématie du droit. Un cadre

qu'elle a de retirer son consen-

sentants de ces groupes sont-ils

juridique clair réglemente-t-il

tement. La fiabilité des politiques et des fonctionnaires se

élus et responsables vis-à-vis
des membres? Ces groupes
prennent-ils part aux décisions
qui les concernent? Par exemple, si un projet d'irrigation au
moyen d'eau souterraine hypo-

l'utilisation de l'eau souterraine
pour prévenir le pompage excessif dans la couche aquifère?
La loi est-elle appliquée? Est-il
possible de réglementer la pollution par l'industrie ou par les
eaux salines provenant d'ouvrages de drainage en amont? Les
éventuelles dérivations illégales effectuées par les agriculteurs en téte des canaux sontelles surveillées, et les contrevenants sont-ils sanctionnés à

mesure à la façon dont ils expli-

quent leur rille et leurs décisions, aux informations qu'ils
fournissent et à la responsabilité qu'ils assument pour leurs
comportements. Un gouverne-

ment fait preuve de competence en formulant des politiques et en les traduisant en
actions de manière à la fois

thèque les disporlibilités en eat"
potable tirées avec des pompes

bras, les groupes d'entraide
locaux en sont-ils informés et
invités à faire valoir leurs intéréts?

opportune et efficace. Les gouvernements qui respectent les

Fiabilité. Le montage financier

droits de l'homme établissent

du projet d'irrigation est-il

'Banque mondiale. 1992.

rendu public, et les dispositions
prises sont-elles exposées aux
agriculteurs? Existe-t-il des cri-

Gouvemements et cléveloppe-

tères de résultat et des moyens

ment. Banque mondiale,

de vérification assurant que les
responsables observent bien les

Washington.

l'issue d'un procès équitable,
diligent, objectif et sans discrimination pour des motifs de
race, de sexe ou d'appartenance

à une minorité?

292

des services des eaux qui à tous égards

ces peut ainsi étre améliorée pour se hisser à

semblent raisonnables et justes. Lorsque l'eau

la hauteur des progrès effectués en génie

est considérée comme un produ it d'une espèce particu I ière, ou revét un caractère affectif ou religieux, les gouvernements ne sont
guère encl ins à faire payer aux agriculteurs

hydrau I ique et dans les disciplines scientifiques. Tous ceux qui exercent des responsa-

l'eau d'irrigation. Les décideurs politiques
ont souvent beaucoup de mal à assurer à

et de leurs fami I les commencent à avoir une

l'Etat des revenus suffisants pour répondre ne

combe, et à consacrer autant d'attention à la
gestion et à la mise en valeur qu'aux aspects
purement techniques.

serait-ce qu'aux besoins prioritaires. Or, les
conséquences pratiques d'unetel le situation
sur des activités traditionnellement de ser-

vice public peuvent are très graves, et le
secteur de l'eau a été l'un des premiers à
subir les effets des économies budgétaires
forcées et de la raréfaction des ressources. II
est toutefois improbable qu'i I fasse davantage les frais de l'austérité que d'autres sec-

teurs. L'encadré 19 examine la corrélation
entre o bon gouvernement» et résultats de
l' irrigation.
L'une des meilleures perspectives qui s'ofet assurément au développement en général réside
dans le potentiel énorme que présentent les

frent au progrès de l'irrigation

237 millions d'hectares déjà irrigués. Alors
que la valeur totale des investissements réaI isés dans l'irrigation dans le monde en déve-

loppement se chiffre aujourd'hui à environ
1 000 milliards de dollars, la rentabilité du

capital immobilisé est bien inférieure au
potentiel connu. Nombre de périmètres d'irrigation ont encore besoin d'investissements
appréciables pour étre achevés, modern isés,

ou étendus. Quoique la remise en état des
aménagements existants coûte de plus en
plus cher, el le peut étre éminemment rentable.

Outre des investissements en capitaux,
faut aussi investir dans les ressources humaines pour améliorer la gestion des irrigations
sur les plans de l'économie, de l'efficacité et
de l'efficience. L'investissement dans la ges-

tion de l'irrigation peut s'inscrire de plein
droit parmi les éléments d'une politique d'emploi rural productif, et la gestion des ressour-

bilités dans le domaine du développement
de l'irrigation et du bien-étre des agriculteurs

vision plus large de la tâche qui leur in-

L'examen de la documentation récente
consacrée à la gestion et aux politiques du
secteur public fait apparaTtre la nécessité
d'insuffler un esprit nouveau aux autorités
classiquement chargées de l'irrigation, pour
les faire passer d'une vision technicienne,

favorisant le génie civil et la construction
d'ouvrages, à une perspective davantage
axée sur les gens (agriculteurs), plus auto-

nome et plus attentive aux besoins de la
clientèle, donc en faire un organe de gestion
stratégique de services. Dans le monde en
développement, de nombreux groupes des
sous-secteurs de l'eau reconnaissent le rôle
qu'ils ont à jouer dans la gestion d'une eau
précieuse parallèlement à d'autres ressources pour contribuer à la croissance économique et à l'atténuation de la pauvreté.

La gestion de l'irrigation n'a de fawn
générale pas un palmarèstrès reluisant, mais
la pleine étendue des problèmes est souvent
masquée par l'absence de critères d'évaluation des résultats et par diverses subventions
occultes. On a souvent voulu croire que si les
agriculteurs ne se plaignaient pas, cela sign ifiait que l'adm in istration était nécessairement
bonne. Or, l'absence de plaintes dans un
système fortement subventionné n'est certes
pas un bon indicateurd'efficacité. Par ai I leurs,

certains administrateurs en difficulté évidente doivent s'accommoder de leur mieux
de toute une série de facteurs exogènes qui
limitent l'efficacité de leur action, ne seraitce que des taux de change surévalués.
Les Philippines offrent un exemple de ré-
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forme administrative remarquablement réus-

sie, les coCits d'exploitation de l'irrigation
ayant été rédu its, les recettes portées à hau-

teur de ces colas d'exploitation, et l'efficacite de l'exploitation améliorée simultané-

ment. L'encadré 20 expose l'expérience
phi lippine, et montre ce que la planification
avisée, le dévouement, la determination des
personnels techniques et le soutien apporté
par la sphere politique permettent d'obtenir.

Gestion de l'irrigation: les associations
d'usagers et les ONG
Un nombre croissant de groupes du secteur

Indonésie, Mexique, Nepal, Philippines, Sri
Lanka, Tunisie. En Indonésie par exemple, le
gouvernement a transféré en 1992 plus de
400 réseaux d'irrigation, desservant 34 000
ha, à des associations d'usagers de l'eau66.
Dans l'avenir, à mesure que le financement
des équipements par les agriculteurs se généralisera, les groupes d'usagers deviendront
de plus en plus puissants.

D'autres ONG se chargent d'une vaste
gamme de fonctions !lees à l'eau, qui peuvent aller de l'élaboration de projets d'adduction d'eau en milieu rural et de petite

leur compte certaines des responsabi I ités du

irrigation jusqu'à l'instigation d'associations
d'usagers aux fins de la gestion des eaux.
Certaines ONG encouragent les agriculteurs
s'essayer à de nouvel les technologies, par

secteur public en matière d'irrigation. La

exempleà la protection des bassi ns de captage

participation des usagers de l'eau à la plan i-

et aux techniques d'irrigation par aspersion,
telles par exemple celles introduites par le
Programme de soutien rural de l'Aga Khan
dans l'Etat du Gujarat (Inde).
De nombreuses ONG sont issues d'initia-

privé, et notannnnent les associations d'usa-

gers de l'eau et autres ONG, reprennent à

fication, à la gestion et à la propriété des
ouvrages d'irrigation se révèle souvent étre
une nnéthode efficace d'amélioration de l'efficacité de fonctionnement des réseaux. Les
etudes effectuées dans le monde entier montrent que la participation des usagers aux
services d'irrigation annél lore l'accès à l'information, rédu it les coias de surveillance,
indu it chez les agriculteurs un sentiment de
propriété partage, et accroTt la transparence
des decisions aussi bien que leur fiabilité65.
Les associations d'usagers de l'eau devraient crare en nombre et en importance
au cours de la prochaine décennie, à mesure
que l'esprit d'auto-assistance gagne. D'ores
et déjà, l'adnninistration se &charge de nonnbreux aspects des systèmes publics d'irrigation sur les associations locales d'usagers.
Des exemples détai I lés en sontfournis par de

nombreux pays: Argentine, Colombie,

K.W. Easter et R.R. Hearne. Decentralizing water
resources management: economic incentives,

tives locales et fonctionnent en tant que
groupes autogérés et autofinancés. Ces orga-

nisations apportent des points de vue nouveaux, des idées novatrices et des méthodes
de travai I participatives à d'autres spheres de
développement, tant au plan théorique qu'en
pratique. Leur succes est pour une large part

dû à leur connaissance du milieu local et à
1'in-ter& qu'elles portent aux situations régio-

nales, ainsi qu'à l'expérience qu'elles ont
accumu lee à cet égard. Elles sont particuliè-

rement actives dans la promotion des intérets des groupes pauvres et défavorisés, qu'el-

les défendent avec eloquence et conviction
dans le domaine des prestations de service.
En outre, la base locale des ONG peut leur
permettre d'atteindre des groupes vulnérables ou éloignés, qui sont souvent très difficiles à toucher par les grands projets publics
de conception et de gestion classique.

accountability and assurance. Document technique
de la Banque mondiale. Banque mondiale,
Washington. (Sous presse)

66 Ibid.
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ENCADRÉ 20

SYSTÈMES AUTOFINANCÉS:
LA RÉFORME ADMINISTRATIVE AUX PHILIPPINES

L'Agence nationale de l'irrigation (AND des Philippines offre
un bon exemple de la manière
dont une a' dministration bu-

Détermination au sommet de

devait servir de modèle pour le

la hiérarchie. Au début des années 70, les hauts administra-

financement par les agriculteurs

teurs de l'ANI ont correcte-

reaucratique peut, avec le

ment diagnostiqué que les organ isations d'agriculteurs
avaient un rôle crucial ô. jouer
pour que les irrigations soient
efficacement gérées, et ses dirigeants ont donc engagé toute
l'organisation à développer et

lution progressive de responsabilités de gestion à ces mémes

temps, transformer sa stratégie
et son mode de fonctionnement.
Depuis le milieu des années 70,
l'ANI a su évoluer d'organisme
essentiellement axé sur la con-

ception et la construction de
réseaux d'irrigation, mettant les

agriculteurs devant le fait ac-

étendre les responsabilités des
associations d'irrigants. Le con-

compli, en une agence donnant
priorité à la gestion et h. l'entre-

sentement de toute cette administration à se dessaisir de son

tien des réseaux d'irrigation, et
offrant aux agriculteurs, par le
truchement de leur affiliation A,
des associations d'irrigants, la

autorité traditionnelle a été un
élément capital dans ce pro-

possibilité de participer à la

Statut juridique et financier de

gestion des réseaux et de pren-

l'ANI. En 1974, l'AN I a été cons-

dre les décisions importantes
en matière d'entretien. Com-

tituée en établissement public
et a cessé de dépendre d'un
ministère. Elle avait devant elle
un délai de cinq ans pour équilibrer son budget, d'exploitation. Cette semi-indépendance

ment cette transformation s'estelle opérée, et quels ont été ses
effets?

cessus.

Le secteur de l'eau n'est pas un domaine

dans lequel il est facile de promouvoir la
coopération, mais les gams potentiels y sont
élevés, ce qui justifie des efforts renouvelés.
La solution de nombreux problèmes de ré-

partition de l'eau et de mise en valeur des
ressources passe par une volonté commune

de l'irrigation, et pour la &vo-

agriculteurs.

Une transformation progressive. L'ANI ne s'est pas transform& du jour au lendemain.

L'approche participative a
d'abord fait Pobjet d'essais vers

le milieu des années 70, dans
les petits réseaux «communautaires» d'irrigation traditionnellement gérés par les agriculteurs. La fin des années 70 a vu

se dessiner une méthodologie
visant à porter au maximum la
participation des agriculteurs,
dans le cadre de deux projets
pilotes. Les enseignements de
ces expériences ont ensuite été
incorporés dans des plans de
gestion conjointe des grands
réseaux «nationaux» d'irriga-

tion. Depuis près de 20 ans

de renoncer à certains avantages personnels
pour le bien commun. Certes, les Etats sont
rarement parvenus à pronnouvoir le sacrifice
de soi par le truchement de politiques écono-

miques, de lois et de règlements contraignant à l'autolimitation, le rationnennent de
l'eau ou un régime optimal de pompage de
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donc, la transformation de
l'AN I, autrefois bureaucratie

pyramidale gouvernée d'en
haut, se poursuit.

Comprendre les agriculteurs.
Comment l'AN I a-t-elle motivé
les agriculteurs à participer
la gestion de l'irrigation et à en
assumer les coCits, à consacrer
une part de leur temps à l'entretien, à assurer la liaison avec
l'AN I et à planifier l'avenir?

L'expérience de PAN I illustre
quelques préalables importants

la participation des agriculteurs: monter des équipes d'organisateurs communautaires et

d'ingénieurs afin d'intégrer les
activités sociales et techniques
en un méme processus; faire

participer des agriculteurs
toutes les activités du projet
dès les premiers stades de ce-

lui-ci, et renforcer ainsi leur
compétence en matière d'organisation; modifier les politi-

ques et procédures qui font
obstacle à la participation des
agriculteurs; donner aux agriculteurs le temps de se mobiliser et de s'organiser avant d'en-

treprendre de nouvelles activités de construction ou d'aménagement.

La qualité du service d'irrigation assuré par les agriculteurs à leur propre avantage
s'est indubitablement améliorée, les dépenses d'exploitation
du réseau ont été réduites, et le

fardeau que représentaient les
coats récurrents de l'irrigation

provisionnement et viabilité fi-

nancière. Pour apprécier la
pleine valeur de la réforme,
faudrait prendre en compte ce
qu'il serait advenu d'un service
qui se dégradait si une adminis-

tration d'Etat manquant de
moyens financiers avait continué à diriger et à exploiter les
réseaux d'irrigation.

pour le budget de la nation a été

éliminé. Mais quels ont été les
effets sur les résultats de l'irrigation? Les observations récen-

tes font apparaître que les réformes ont introduit davantage
d'équité dans les approvisionnements en eau. Sur les cinq

périmètres étudiés cinq ans
après la suppression des sub-

ventions, la principale cons&
quence observée était une distribution plus équitable de l'eau.
Pour des motifs indépendants

des réformes de gestion, les
disponibilités en eau ont baissé
de 13 pour cent, mais la super-

ficie cultivée était maintenue,
et les rendements sont restés
constants, ce qui confirme le
rapport entre équité dans l'ap-

l'eau souterraine étant extrénnennent diffici le
à imposer. A l'inverse, grâce à leurs contacts
étroits avec les groupes locaux, à leurfaculté
de mobiliser les bonnes volontés et d'inspi-

rer la cohésion, les ONG peuvent fournir
l'impulsion institutionnelle requise pour susciter des solutions socialement optimales67.

Orientations futures pour une politique
de gestion de l'eau
La durabi I ité du développement agricole est

fonction de la durabilité de rut! lisation de
l'eau. Les pouvoirs publics reconnaissent
actuellement que la recherche d'une croissance économique durable impose, pour
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partie, certaines réformes des politiques,
l'échel le tant de l'économie en général que
des secteurs particuliers qui la constituent.
Les politiques générales tendront à susciter
un climat macro-économiquefavorable, tandis que les politiques du secteur de l'eau, par

exemple, s'efforceront de susciter chez les
usagers la volonté d'uti I iser efficacement les
ressources.
L'accent placé actuellement sur la réforme
des politiques macro-économiques et sur la
libéralisation de l'économie a plusieurs con-

séquences importantes en ce qui concerne

['irrigation. L'une des principales est que
l'ère des subventions massives, directes ou
indirectes, est quasiment révolue. En outre,
la reconnaissance du caractère précieux de
l'eau (et le coût élevé de la transformation

d'une source d'eau en une prestation de
services sur ['exploitation agricole) fait du
secteur de l'eau un objectif de choix pour les
réformes futures des politiques. Néanmoins
['irrigation denneu re, dans la période detransition actuel le, un secteur avide de ressources. Car même une irrigation rationnel le et

efficace absorbe de grandes quantités de
capital et de devises, et immobilise un personnel qualifié encore trop rare.

sur les financements, de donner des impulsions plus vigoureuses et de mieux planifier
['affectation des ressources, et d'autre parten
s'ouvrant à la nécessité de puiser davantage
d'idées auprès de la base (la clientèle d'agriculteurs). Or, il est probable que les pressions financières dominent: l'irrigation, gé-

rée par une agence du secteur public, a
besoin d'être financée, et dépend donc des
fonds publics; mais nombreux sont ceux qui
estiment que cela porte peu à économiser de
l'argent et que ce statut pourrait, en pratique,
produ ire l'effet inverse.
A mesure que les disciplines du secteur
privé sont appliquées à ['irrigation, les hauts
responsables constatent ce qui suit: les agences appuient de plus en plus les efforts per-

sonnels des ruraux et tendent de moins en
moins à prendre toutes les décisions importantes sans en référer dOment aux agricul-

teurs; elles recherchent davantage le
consensus sur l'établissement des priorités,
davantage d'informations pour fonder leurs
décisions et une convergence de vues sur les
facteurs externes déterminant les décisions
de gestion; les bassins d'irrigation recherchent et obtiennent davantage d'autonomie;
les responsabi I ités financières et la responsa-

Comme tant d'administrateurs du secteur
public, les responsables de l'irrigation doivent marcher sur la corde raide, d'une parten

bilité morale des administrateurs vont croissant; enfin, ces administrateurs sont moins

s'efforpnt d'exercer un contrôle plus étroit

vernementales quand les redevances d'irrigation permettent un degré suffisant d'autofinancement.

67 On trouvera des informations plus détaillées sur
les activités des ONG dans les ouvrages ou

assujettis aux décisions min istériel les et gou-

Actuellement, le génie hydraulique se

Johns Hopkins University Press, Baltimore,

nourrit de mathématiques, de physique, de
chimie et de biologie; la gestion s'inspire de
l'économie, de la psychologie, des sciences
politiques, de l'histoire et de la philosophie,

Maryland; ou M. Cernea. 1988. Nongovemment

et exige aussi un grand talent personnel pour

organisations and local development. Document de

the World Bank: cooperation for development.

la communication, la négociation et le travail en équipe. Or, à mesure que, dans de
nombreux pays, la conjoncture de l'irrigation évolue, les administrateurs constatent

Etudes régionales et sectorielles de la Banque
mondiale.

qu'i I leur faut acquérir de nouvelles connaissances et de nouveaux savoir-faire.

documents suivants: M. Cernea. 1985. Putting

people first: sociological variables in development

travail n° 40, de la Banque mondiale; ou S. Paul et
A. Israel. 1991. Nongovemment organisations and
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On peut récapituler comme suit certaines
des tendances qui se dessinent:

o L'eau et l'hydraulique font de plus en
plus l'objet de politiques et de moins en

L'irrigation autorise des choix plus rationnels et plus diversifiés en ce qui concerne les
pratiques culturales et les productions végé-

tales de haute valeur. Le développernent

moins de simples projets; cette tendance
devrait se poursuivre, voire s'accentuer.
o Le secteur de l'eau pourrait devenir un

futur du monde est étroitement lié au succès

domaine où sont mises à l'épreuve les
réformes économiques, la libéralisation
et la fiabilité des structures nouvelles.

des denrées vivrières. Au moment où le
débat sur les politiques de l'eau prend un

oVu la rareté de l'eau et sa valeur dans les

utilisations urbaines et industrielles, le
sous-secteur de l'eau sera de moins en
moins dominé par l'irrigation, et les usages polyvalents de l'eau seront de mieux
en mieux reconnus.
o L'irrigation est un seiviceoffertaux clients
et aux usagers; el le n'est point une activité de production en soi.
0A l'échelon du périmètre irrigué, le pro-

cessus d'évaluation préalable, de
formulation et d'évaluation des résultats
des politiques de l'eau doit faire interven r des groupes plus larges, représentatifs
des composantes politiques, techniques,
gestionnaires et (c'est le plus important)
des associations d'usagers de l'eau.
Ces groupes de définition des politiques
devraient étre consultés avant d'opérer
des choix, et devraientfournir par la suite
des informations en retour conduisant
des ajustements prenant en compte l'expérience acquise.
°Les groupes de définition des politiques

devraient avoir mission d'identifier les
solutions compatibles avec le cadre des
politiques nationales, en toute indépendance vis-à-vis des intéréts et des pressions de groupes particuliers.

o L'objectif général est d'identifier une
gamme plus étendue de solutions et de

principes pour une politique de l'eau,
afin de prendre des distances vis-à-vis
des «politiques de crise» et de générer
davantage de rési I ience devant les pressions extérieures.

de l'irrigation, car celui-ci influence
puissamnnent le volume de l'offre et le prix

tour plus vif, il importe plus que jamais que
les décideurs agricoles contribuent à en définir la teneur, et qu'i Is sachent peser dans les

grandes décisions d'orientation.

298

Chapitres s éciaux
Depuis 1957, ce rapport présente chaque année, outre l'étude habituelle récente de l'alimentation
et de l'agriculture dans le monde, un ou plusieurs chapitres spéciaux consacrés à des problèmes
d'intérét plus permanent. Les sujets ainsi traités ont été les su ivants:
1957

1962

1968

Facteurs influençant les tendances de la consommation alimentaire.
Changements survenus après la
guerre dans certains facteurs ins-

Le rôle des industries forestières
dans la lutte contre le sous-développement économique.
La production animale dans les
pays insuffisamnnent développés.

Progrès technique et relèvement
de la productivité agricole dans
les pays en voie de développement.
L'amélioration de l'emmagasinage
et sa contribution aux disponibilités alimentaires mondiales.

titutionnels affectant l'agricultu re.

1963

Principaux facteurs influant sur le
1958

Evolution de la situation alimentaire et agricole en Afrique au sud
du Sahara.

développement de la productivité
agricole. L'utilisation des engrais:

la pointe du développement

les foréts du monde.

Programmes d'amélioration de la

agricole.

commercialisation agricole: quelques lewns tirées de l'expérience
récente.

1964

Modernisation des institutions

à

Le développement des industries
forestières et ses répercussions sur

1969

Nutrition protéique: besoins et

dans l'intérét du développement

perspectives.

forestier.

1959

Les produits synthétiques et leurs

Revenus et niveaux de vie agricoles dans des pays à différents stades d'évolution économique.

effets sur le commerce des pro-

1970

duits agricoles.

L'agriculture au seuil de la deuxiè-

Etude de certains problèmes généraux de développement agricole dans les pays insuffisamment
développés, à la lumière des enseignements de l'après-guerre.

1966

1960

Les programnnes de développement agricole.
1961

La réforme agraire et l'évolution
des institutions.
Vulgarisation, éducation et recherche agricoles en Afrique, en Asie
et en Amérique !atine.

me Décennie pour le développement.

Agriculture et industrialisation.

Le riz dans l'économie alimen-

1971

taire mondiale.

La pollution des eaux et ses effets

sur les ressources biologiques
1967

aquatiques et sur les pêches.

Mesures propres à stimuler ou
décourager la production agri-

1972

cole dans les pays en voie de développement.
Aménagement des ressources halieutiques.

Education et formation en matière
de développement.
Comment accélérer la recherche
agricole dans les pays en développement.
1973

L'emploi agricole dans les pays en
développement.
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1976

1982

Energy and agriculture

Livestock production: a world
perspective

1977

The state of natural resources

1983

and the human environment for
food and agriculture

VVornen in developing
agricu lture

1978

1984

Problems and strategies in
developing regions

Urbanization, agriculture and

987-88

Changing priorities for
agricultural science and
echnology in developing
countries
989

Sustainable development and
natural resource management

food systems

1990

1979

1985

Structural adjus
agricu lture

Forestry and rural development

Energy use in agricultural
production
Environmental t ends in food
and agriculture
Agricultural marketing and
developrnent

1980

Marine fisheries in the new era
of national jurisdiction

1991

Agricultural policies and issues:
lessons from the 1980s and
prospects for the 1990s
1992

1981

Rural poverty in developing
countries and means of poverty
alleviation

cnt and

1986

Financing agricu Itu a
development

Marine fisheries and the law o
the sea: a decade of change
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FAG conomic and Sociali Development Papers
84

Measures of protection: methodology, economic interpretation and policy
relevance (1989)

90

The impact of stabilization and structural adjustment policies on the rural sector
case-studies of Côte d'Ivoire, Senegal, Liberia, Zambia and Morocco (1991)
Guidelines for monitoring the- impact of structural adjustment programmes on the
agricultural sector (1990)
The effects of trade and exchange rate policies on production incentives in
agriculture (1990)

95

96
98

99
103

104
105

107
110
115

Institutional changes in agricultural product and input markets and their impact on
agricultural performance (1991)
Agricultural labour markets and structural adjustment in sub-Saharan Africa (1991)
The impact of structural adjustment on smallholders (1992)
Structural adjustment policy sequencing in sub-Saharan Africa (1991)
The role of public and private agents in the food and agricultural sectors of
developing countries (1991)
Land reform and structural adjustment in sub-Saharan Africa: controversies and
guidelines (1992) (French translation in preparation)

Agricultural sustainability: definition and implications for agricultural and trade
policy (1992)
Design of poverty alleviation strategy in rural areas (1993)

In preparation:
International agreements for the protection of environmental and agricultural
resources: an economics perspective
Structural adjustment and agriculture: a comparative analysis of African and Asian
experience
A multidisciplinary analysis of local-level management of environmental resources
Analysing the effects of liberalization scenarios in North-South production and trade
patterns using the computable general equilibrium model
Growth theories, old and new, and the role of agriculture in economic development
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TIME SERIES FOR SOFA'93

Instructions for use
The State of Food and Agriculture 1993 is

To use TIME SERIES for SOFA'93, you need:

supplemented by a computer diskette, presented in
English only on an experimental basis. lf, as
expected, there is a favourable response, starting
with the 1994 issue the publication will also

a DOS-based minicomputer with a graphic
display

a hard disk with at least 3.8 megabytes free
If you are using MS-Windows, you can use TIME

include an improved version of the diskette in

SERIES as a DOS application.

French and Spanish.

TIME SERIES can also be installed on most Local
Area Networks.

The diskette, which contains a comprehensive
set of annual statistical information on the
agricultural, forestry and fishery sector, covers
153 countries and 12 country groups. The data
stretch from the year 1 961 to 1992 and, in addition
to the information used in this publication, include
most of the statistics published by FAO as
"Country Tables". The diskette provides a program
called TIME SERIES, which may be used for
reading, displaying and manipulating the data.
This program has been developed by Karl
Gudmunds and Alan Webb
of the Economic Research Service, United States
Department of Agriculture, and FAO has been
authorized use rights for the distribution of the
country tables accompanying The State of Food
and Agriculture 1993.

Technical information and installation of
TIME SERIES for SOFA'93
TIME SERIES is a fast and easy-to-use tool for

displaying and analysing large time series data
sets. Data can be displayed in the form of charts
and tables. The program supports basic statistical
analysis and allows time trend projections and
cross-sectional comparisons of data to be made.
For further analysis, data can be exported into
standard formats that are readable by commonly
used database and spreadsheet programs or,

alternatively, it can be directly exported to an
ASCII file format. The program is fully menudriven, offers an online help facility and can thus
be used even by very inexperienced users.

The program and data files are distributed on
your TIME SERIES for SOFA'93 diskette in a
compressed form and need to be decompressed
before use.
The file containing the program (TSPROG.EXE)
and the file containing the data (SOFA.EXE) are
both self-extracting.

For a standard installation from floppy disk drive
A to a drive C:\SOFA93 directory:
insert your TIME SERIES for SOFA'93 diskette

in drive A
type: A:INSTALL [press ENTER]

A small batch file on the diskette creates a
C:\SOFA93 directory and does the copying and
decompression for you.
Alternatively, for installation on other drives or
directories:
copy the files TSPROG.EXE and SOFA.EXE

from your diskette to the drive of your choice
type TSPROG [press ENTER] ... then SOFA
[press ENTER] in order to decompress them
After installation, to start working with the
program:
type: SOFATS [press ENTER]

If you are short of space after successful
installation, you may delete the files SOFA.EXE
and TSPROG.EXE from your hard disk. You will
save 1.4 megabytes, keeping the total space used
by TIME SERIES for SOFA'93 to 2.4 megabytes.
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Data on SOFA'93 diskette
When you start SOFATS, a list of 11 data files will
appear in a central window on your screen. The
files include the following data:

SUPPLYA.TS*

food supply data for 12 regional
FAO groups from 1961 to 1990
(Source: AGROSTAT)
trade data for 153 countries
from 1961 to 1992 for total

TRADE.TS

AGRFOOD.TS* contains agricultural and food
production indices for 149
countries from 1961 to 1993

merchandise and agricultural
trade, from 1961 to 1991 for
trade in forestry products and
from 1 961 to 1990 for trade in
fishery products; all trade data
are expressed in current US
dollars (Source: AGROSTAT)

(Source: AGROSTAT)
AGRFOODA.TS*

contains agricultural and
food production indices for
12 regional groups from
1961 to 1993 (Source:
AGROSTAT)

TRADEA.TS

trade data for regional groups
covering the same periods as

DEMOGR.TS

contains demographic
information for 153 countries
from 1961 to 1992 (Source:
AGROSTAT)

DEMOGRA.TS demographic information for
12 regional groups from
1961 to 1992 (Source:
AGROSTAT)

NACCOUNT.TS national account data for 133
countries covering the years
1961 to 1991; these national
account data are expressed in
constant 1980 US dollars
(Source: UN/DESIPA)
PRODUCT.TS

agricultural, fishery and forestry
production data for 153
countries from 1961 to 1992
(Source: AGROSTAT)

PRODUCTA.TS agricultural, fishery and forestry
production data for 12 regional
groups from 1961 to 1992
(Source: AGROSTAT)
SUPPLY.TS*

food supply data for 149
countries from 1961 to 1990
(Source: AGROSTAT)

TRADE.TS (Source: AGROSTAT)

All data are stored and displayed in units of
thousands except for the agricultural and food
production indices and the food supply data (*)
which are stored in single units. For a correct
display of these data, you have to change the
default setting of the TIME SERIES (this is

explained below). The AGROSTAT-based data
have been updated as of mid-1992.
The program does not allow specific handling of
missing values. Missing information within the
range of country and time coverage is represented
by a zero. Zeros can therefore have three different

meanings: i) a value of zero; ii) a very small value
not displayed within the range of magnitude; or
iii) missing information. Caution: a zero in the last
year of a time series may produce misleading
projection results.
Check the time series in the BROWSE menu and
truncate both the data year and the trend year in
the SET LIMITS function.
Select one of the data files listed above with
your cursor key and press ENTER.
Data-use caution
Users are cautioned that, when data are not
available, FAO estimates are provided. Note that
linear or stepwise plotting in graphs may be a sign
that the data are estimated, although this is not a
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foolproof method to detect estimates. For a
detailed explanation of data sources and
reliability, see the appropriate FAO Production
Yearbook or FAO Trade Yearbook.
Some useful hints for working with TIME SERIES
for SOFA'93
Your work with TIME SERIES for SOFA'93 is fully
guided by pull-down menus with additional short
instructions at the top and bottom of your screen.
If you need more help:

press the F1 key, which gives you full online
instructions regarding your specific problem
press the F1 key twice for help according to a
list of subjects
After selecting your file, you will normally start
by selecting a country and an item from the DATA
menu. Then you have a range of five options to
display and analyse your data in the GRAPH
menu:

The first choice (DISPLAY) will provide you
with an immediate chart display of your data
(always return with the ESC key).
The second choice (TREND LINE) allows you to
enrich your data display with a regression line.
You have the choice of forcing the program for a
linear, parabolic or exponential regression line, or
leaving it for the program to determine the "best
fit". Returning to the display will now give you a
chart containing the data line, the trend line and
R-square information.
The third item (LIMITS) allows you to restrict the
display of the time span of your data (DATA
DISPLAY) and/or the years for the TREND LINE
calculation. A third item (PROJECTION YEAR)
allows you to make a time trend projection up to a
target year of your choice.
With the fourth item (STYLE) on the GRAPH
menu you can change the shape of your chart
(line, bars or scatter).
The fifth item (VIEWPOINT) lets you switch from
a time series display (TIME TREND) of your data to
a cross-sectional comparison between countries
(COUNTRY PROFILE) or items (ITEM PROFILE).

When selecting ITEM or COUNTRY PROFILE,

you will be asked to select either a number of

countries/items of your choice or select the TOP
MEMBERS, which can be a number up to 50 (if
available). The TOP MEMBERS will always be
ranked when you display them as a chart. In
addition, it is possible to remove a range of
members from the top for display. (Hint: If you
want to see only the last 20 countries out of 153,
just remove 133 countries from the top.)

While you are displaying a graph on your screen
You can call for help as usual by pressing the F1
key. In TIME TREND display you can scroll
through different items and countries by pressing
the T and j, or the PAGEUP and PAGEDOWN
keys. On ITEM and COUNTRY PROFILES, there
are similar functions (press F1 for the HELP
window).
You will also see that you can print your graph
on a printer by pressing P on your keyboard.
Before printing, you can add any text of your
choice to the graph (e.g. the REGRESSION
function) by pressing the INSERT key. This text can
be written in a horizontal or vertical mode and in
large or small letters; for help while you are
inserting text, press F1.
You can add up to five different items/countries
on one chart in the TIME TREND display. By
pressing the + key you will be asked whether you
want to add other items or countries or other items
from different countries to your chart for a crosscountry and/or cross-item comparison. To remove
these items/countries again, press the key.
If you want to see the underlying numbers of
your chart, press: i) the letter A and you will see
the annual data with some statistics; or ii) the
letter T and you will see the regression
information, including the functional type
(the latter will only work if you have opted for
a TREND LINE).

Viewing data in the form of tables
Go to the TABLE menu.
Select BROWSE and browse through your data

with the PAGEUP and PAGEDOWN (countrywise)
and Arrow keys (item- and year-wise). Pressing F2
will transpose your table and display the years in
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columns, which looks much better in most cases.
If you need your data in any other program you
can compose a table for exporting by selecting
CREATE TABLE. Select the countries and items you
want to export with the + key and SAVE the table
in the format of your choice. Before saving, you
may check the data with the VIEW function.
Options from the PROGRAM menu
With the FILE option, you can select a different
data file from your list of 11 files.
You can write and store your own NOTES with
the data file and view them whenever you work
with your data. These notes are stored in a
separate file with a different extension on your
hard disk (no change is made or harm done to
your data files).
With the UNITS option you can change your
data display from real figures to INDEX numbers. If
you do so you have to determine the PIVOT YEAR,
which will be the reference year with a value set
to one.
Changing the MAGNITUDE becomes necessary
for the agricultural and food production indices
and the food supply data (see above), because
these data are not stored in units of thousands.
Therefore, when you select data from the
AGRFOOD.TS or AGRFOODA.TS files:
go to the PROGRAM menu
select UNITS and IvIAGNITUDE
place the cursor on 1s and press ENTER
For SUPPLY.TS or SUPPLYA.TS files:

go to the PROGRAM menu

select UNITS and MAGNITUDE
place the cursor on 1s and press ENTER

You have to change back to 1,000s when
working with other data. However, when you start
your work with TIME SERIES, the setting will
always be for 1,000s (default setting).
The SCALAR option allows you to apply a factor
to your current data set temporarily (valid only for
this session). You can thus change the display of
the population figures from thousands to millions,
for example.

Warranty and conditions
All copyright and intellectual property rights are
reserved. The Food and Agricultural Organization
(FAO) declines all responsibility for errors or
deficiencies in the database, for maintenance, for
upgrading and for any damage that may arise from
use of the database. FAO also declines any
responsibility for updating the data. However,
users are kindly asked to report to FAO any errors
or deficiencies found in this product.
Note: Data and/or program files may be damaged
during shipping. If you discover any damage to
your diskette, please return it to:
ESP

FAO

Viale delle Terme di Caracalla
00100 Rome, Italy
You will be sent a replacement diskette as soon
as possible.
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