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Preface and Acknowledgments

The WEHAB initiative was proposed by UN Secretary-
General Kofi Annan as a contribution to the preparations for
the World Summit on Sustainable Development (WSSD). It
seeks to provide focus and impetus to action in the five key
thematic areas of Water, Energy, Health, Agriculture and
Biodiversity and ecosystem management that are integral to
a coherent international approach to the implementation of
sustainable development and that are among the issues con-
tained in the Summit’s Draft Plan of Implementation.

The five thematic papers are based on initial consultations
with concerned agencies of the UN System and are not
intended to be consensus documents reflecting the totality of
UN System activities in these areas. They do, however, try to
provide a broad view of existing normative and program-
matic frameworks in each area, to highlight interlinkages
among the sectors, to identify key gaps and challenges and
to highlight areas where further action is needed.

The WEHAB initiative also responds to resolution 55/199
of the UN General Assembly that mandated the WSSD
preparatory process and decided that the Summit should
focus on areas where further efforts are needed to implement
Agenda 21 and that action-oriented decisions in those areas
should address new challenges and opportunities. In that
regard, the initiative takes fully into account the text of the
Draft Plan of Implementation agreed at the fourth meeting
of the Preparatory Committee for the WSSD in Bali, as well
as existing agreed multilateral frameworks. It includes pro-
posals for a number of targeted actions in each of the sectoral
areas that are anchored in various intergovernmentally
agreed multilateral frameworks on the basis of an incremen-
tal approach to meeting broad targets.

The UN General Assembly, in resolution 56/226 on the
World Summit on Sustainable Development, also encour-
aged new initiatives that would contribute to the full imple-
mentation of Agenda 21 and other outcomes of UNCED by
strengthening commitments at all levels, including by rein-
vigorating global commitment and partnerships, both
among governments as well as between governments and
major groups. Partnerships have thus emerged as an impor-
tant aspect of the further implementation of Agenda 21.
While partnerships may involve several actors and be of a
broad nature, the WEHAB initiative, drawing as it does on
intergovernmental frameworks, could provide a structure for
partnerships in these five areas and in this regard could
potentially serve as a framework for benchmarking action
and monitoring progress in the follow-up to the WSSD.

Due to constraints of time, the initial approach taken in the
preparation of the WEHAB initiative was, of necessity,
somewhat selective and is not meant to imply any priorities

at this stage. If member states believe that a co-ordinated
approach to implementation in these areas is required, how-
ever, the WEHAB initiative potentially provides a frame-
work for the development of a coherent and co-ordinated
follow-up by the UN System based on the intergovernmen-
tally agreed outcome of WSSD. As such, it should be seen as
the beginning of a process of follow-up by the UN System.

More than 100 people contributed to the production of
these booklets. The list is too long to name everyone here.
The names that follow are of individuals who spent a great
deal of their time in drafting, providing texts, reading mate-
rial and giving overall advice. This project would have never
been possible without the exemplary joint team work. This
is, in fact, an example of the outstanding capacities of the
UN System and the World Bank and their capacity to pro-
duce team work in record time with very good quality.

Composition of the Working Group:
Leader: Luis Gomez-Echeverri (UNDP)

Water Volume Lead Authors and Co-ordinators:
Manuel Dengo (UNDESA)
Alvaro Umana (UNDP)

Energy Volume Lead Authors and Co-ordinators:
Jarayo Gururaja (UNDESA)
Susan McDade (UNDP)
Irene Freudenschuss-Reichl (UNIDO)

Health Volume Lead Authors and Co-ordinators:
Yasmin von Schirnding (WHO)
Vanessa Tobin (UNICEF)

Agriculture Volume Lead Authors and Co-ordinators:
Volume compiled by Luis Gomez-Echeverri with inputs
from FAO, World Bank and CGIAR

Biodiversity Volume Lead Authors and Co-ordinators:
Peter Schei (UNEP High-Level Advisor)
Charles McNeill (UNDP)

The Core Team consisted of the above plus several others
from various agencies: Adnan Amin (UNEP), Yves Bergevin
(UNICEF), Fernando Casado (UNIDO), Muhammad
Aslam Chaudry (UNDESA), Anilla Cherian (consultant),
Mark Collins (UNEP-WCMC), Boyd Haight (FAO),
Nicholas Hughes (FAO), Maaike Jansen (UNEP), Kristen
Lewis (consultant), Kui-Nang Mak (UNDESA), Nwanze
Okidegbe (World Bank), Terri Raney (FAO) and Francisco
Reifschneider (CGIAR).
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Other staff members of the many agencies listed on the
inside back cover provided a number of useful inputs and
contributions. Many of them, as in UNEP, FAO and WHO,
spent a great deal of time reviewing and providing texts.
They are too many to list but we appreciate their timely and
valuable inputs. We would like particularly to thank UNEP,
UNDP, the World Bank’s Environmentally and Socially
Sustainable Development Network, UNDESA, UNIDO and
WHO for the valuable and substantive support and for plac-
ing a large number of the core staff and resources at our dis-
posal.

The project benefited greatly from the contributions of
High-Level Advisors who took time to read various drafts
and provide useful comments: Margaret Catley-Carlson,
Gourisankar Ghosh, Hartwig de Haen, Thomas Johansson,
Sir Richard Jolly, Calestous Juma, lzabella Koziell, Stephen
Karekezi, Roberto Lenton, Alex McCalla, Jeffrey McNeely,
Peter Raven, Pedro Sanchez and M.S. Swaminathan. The
project also benefited from the work of the Millennium
Project and its director, Professor Jeffrey Sachs, Director of
the Earth Institute of Columbia University.

For this volume on agriculture, special thanks go to Sheila
Aggarwal-Khan (UNEP), Shawki Barghouti (World Bank),
Robert Bordonaro (FAO), Sumiter Broca (FAQO), Kevin
Cleaver (World Bank), Rodney Cooke (IFAD), Ahmed
Djoghlaf (UNEP-GEF), Sushma Gangully (World Bank),
Kristalina Georgieva (World Bank), Nicholas Hughes
(FAO), Sarwat Hussain (CGIAR), Stamoulis Kostas (FAO),
Manuel Lantin (CGIAR), Nwanze Okidegbe (World Bank),
Francisco Reifschneider (CGIAR), Anna Tengberg (UNEP),
Terri Raney (FAO), Mohamed Sessay (UNEP), David Smith
(UNEP) and James Sniffen (UNEP), and to High-Level
Advisors Hartwig de Haen, Alex McCalla and Pedro
Sanchez.

We would also like to thank the team that produced the
booklets, especially Jane Coppock of the Yale School of
Forestry & Environmental Studies, who managed the pro-
duction; Dottie Scott, page layout; and Yale Reprographics
and Imaging Services (RIS), which did the design and print-
ing. They put in a great deal of effort to make this project
happen. We thank them.

Very special thanks to Linda Starke, editor of all the volumes.
Her outstanding contribution and deep knowledge about
the issues discussed here made this project possible.

Our thanks also to Mr. Mark Malloch Brown, Administrator
of UNDP, Dr. Klaus Toepfer, Executive Director of UNEP,
and Mr. lan Johnson, Vice-President, World Bank, for the
support they have provided for this project.

Last but not least, this project would never have seen the
light of day without the unstinting efforts of Luis Gomez-
Echeverri of UNDP, who came to New York to lead the
WEHAB Working Group and to manage the project that
produced these contributions to WSSD in a very short
period of time.

Nitin Desai
Secretary-General
World Summit on Sustainable Development



Agriculture: Key Issues and Challenges

Agriculture plays a crucial role in sustainable development
and in hunger and poverty eradication. Some 70 per cent of
poor and hungry people in developing countries live in rural
areas and depend directly or indirectly on agriculture for
their livelihoods.

Agricultural productivity growth can bring about swift and
sustainable reductions in hunger and poverty, for farm
incomes rise when productivity increases. When this hap-
pens, small-scale farmers and rural labourers spend the addi-
tional income largely on food and basic non-farm products
and services in rural areas, which tend to be produced and
provided locally. Non-farm enterprises, both formal and
informal, offer the poor a potential escape route from pover-
ty, since they usually require little capital or training to set
up. The extra income from agricultural growth can create
demand for these goods and services, creating a virtuous cir-
cle in which agricultural and rural off-farm income grow and
sustain each other’s growth—and often that of the whole
economy. Such broad-based development opens up new
opportunities for reducing poverty and hunger.

Over the past 30 years, agricultural productivity growth
resulting from successful agricultural research and develop-
ment meant food production in developing countries
tripled, outstripping population growth. Over the same peri-
od, the proportion of undernourished people dropped from
35 to 17 per cent, real prices of the main cereal crops
declined dramatically and poverty decreased.

These results were achieved despite the declining availability
of land and water resources per person, but they often result-
ed in the depletion or degradation of the natural resource
base, generating costs that are only now being realized. It fol-
lows that future increases in food and other agricultural pro-
duction will have to come mainly from sustainably intensi-
fied and more efficient use of these limited resources, partic-
ularly water. In order to accomplish this, it is necessary to
assess development activities in terms of their potential
impacts on natural resources as well as their dependence on
the availability and quality of these resources. Public and pri-
vate investment must be increased to manage the resource
base, improve technical production efficiency and create an
enabling environment for the implementation of policies
and practices that foster sustainable increases in agricultural
production. If this process is correctly designed and imple-
mented, the economic prosperity generated through hunger
reduction can create the demand and means for the sustain-
able use of natural resources, which in turn can contribute to
increased prosperity.

But there are serious constraints to making agricultural
intensification and growth a vehicle for sustainable hunger
and poverty reduction, including the following:

e Natural resource constraints. Arable land per person in
developing countries has shrunk from 0.32 hectares in
1961/63 to 0.21 hectares in 1997/99 and is expected to
drop to 0.16 hectares by 2030. At the same time, several
processes are contributing to declining quality of land
resources. Soil erosion is responsible for about 40 per cent
of land degradation world-wide, while 20-30 per cent of
irrigated land in developing countries has been damaged
by waterlogging or salinity. Extreme poverty and hunger
push people onto marginal lands and more fragile ecosys-
tems characterized by drought stress and low soil fertility.
Yield growth, which contributed more than 70 per cent to
crop production increases in the last four decades, slowed
during the 1990s, and environmental stress increased.
Long-term investments in land resources are needed to
reverse these processes, but insecure land tenure frequent-
ly limits the capacity and incentives to achieve this.
Expansion of irrigated areas is expected to slow, yet
increased cropping intensity will put additional stress on
water resources, leading to more competition for fresh-
water resources.

m About 70 per cent of poor people in developing
countries live in rural areas and depend directly
or indirectly on agriculture for their livelihoods.

m Since 1985, more than 7 million agricultural
workers have died from AIDS in the 25 countries
most affected by the epidemic.

m About 70 per cent of the water currently with-
drawn from all freshwater sources is used for
agriculture.

m Agricultural expansion has contributed to global
habitat loss, including more than half of ecologi-
cally high-value wetlands.

m Nearly 40 per cent of the world’s agricultural
land experiences serious productivity reductions
due to soil degradation, with rates up to 75 per
cent for some regions.

m Of the 260 million hectares of irrigated land
world-wide, 8o million are affected by saliniza-
tion—a concentration of salt in the soil surface
that severely reduces soil fertility.
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« Poor rural infrastructure. Rural areas of most developing
countries face a deteriorating stock of rural infrastructure
and inadequate levels of services, reducing the competi-
tiveness of rural producers outside local markets and
restricting their access to current market information.
Rural areas lack roads and bridges, small-scale irrigation
systems, post-harvest storage facilities, processing and
market facilities, health clinics, electricity and telecommu-
nication facilities. Upgrading these basic infrastructures
and services will stimulate private-sector investment in
food processing for added value, safety, storage and mar-
keting.

« Poorly functioning rural financial markets. Rural households
in developing countries need an integrated rural financial
system that allows small savers to save conveniently and
cheaply and that provides insurance and credit.
Unfortunately, this need is
rarely met. As a result, the

poor find it difficult to cope Extreme poverty and hunger pUSh
people onto marginal lands and more
important inputs such as fer- fragjle ecosystems characterized by

with risks of various sorts and
cannot afford to purchase

tilizer, chemicals and farm

relatively small markets, lack of current market informa-
tion and trading skills, uncertain policy environments and
rapidly changing trade regulations. International trade in
high-value products such as fresh fruit, vegetables, aqua-
culture products and flowers has created an opportunity
for developing-world farmers to compete in export mar-
kets. On-going negotiations are aimed at making world
markets accessible and based on fair competition.

 Unfinished policy and institutional reforms. Appropriate
institutions and policies are necessary conditions for
agricultural productivity growth. They create the ‘enabling
environment’ in which markets guide the combination of
land, water and plant and animal genetic resources—with
appropriate technologies, financial capital, labour and
infrastructure to produce growth. Legal and regulatory
frameworks, trade and taxation policies and sector-specific
policies all influence the
incentives facing farmers.
Overvalued exchange rates and
protection for industry, for
example, act as an implicit tax
on agriculture and reduce
farmers’ incentives to produce.

machinery or to hire addi-  drought stress and low soil fertility.

tional labour even when it
would be profitable to do so.
And many risky but potentially profitable investments are
not undertaken because the consequences of failure can be
catastrophic for people on the edge of survival with no
insurance, no savings and no line of credit to fall back on.

 Poor systems for knowledge generation and dissemination.
Research on technologies and production methods that
yield few private benefits to researchers, but that can pro-
vide sustainable increases in agricultural production and
improved management of natural resources among poor
populations, is seriously underfunded. This includes most
forms of pro-poor technology development and most
approaches to farm development that do not depend on
the increased use of purchased inputs—such as integrated
pest management and measures to raise the organic matter
content of soils or to improve fertilizer use efficiency
(through biological nitrogen fixation, for instance)—or
that rely on the sustainable use of genetic resources.
National agricultural research and extension systems,
many of which have lost some of their effectiveness, also
need to increase their capacity to respond better to the
technology needs of small farmers.

e Market access and globalization. Markets are important
drivers for agricultural growth, making cash crops attrac-
tive and allowing specialization and diversification into
new products. In many developing countries, however,
market access faces constraints such as inadequate physical
infrastructure, sanitary and phytosanitary barriers, unsta-
ble market opportunities related to production variability,

Although these constraints do
pose difficult challenges, they
can be overcome—as the experience of several countries shows.

In the lead-up to the World Summit on Sustainable
Development, it is essential to focus on issues and actions
that target reductions in poverty, hunger and environmental
degradation and that are needed to promote sustainable eco-
nomic growth. (See Box 1.) The remainder of this chapter
considers agriculture’s place among the five key areas
described by Secretary-General Kofi Annan as critical global
challenges of the twenty-first century: water and sanitation,
energy, health and the environment, agriculture and biodi-
versity and ecosystem management (WEHAB). (See Figure.)

Agriculture and Water

Agriculture dominates water consumption. The UN Food
and Agriculture Organization estimates that agricultural
water use accounts for some 70 per cent of water withdrawals
in a range of small-, medium- and large-scale irrigation ini-
tiatives. At the smaller end, stable access to reliable sources of
water for small-scale irrigation, stock-watering and house-
hold use has been instrumental in allowing poor rural com-
munities to build a set of assets and break out of poverty.

The performance of many of the larger irrigation schemes is
poor, however, because water management has failed to
respond to changing markets for irrigated produce, farmer
preferences, hydro-environmental limits and competition for
raw water from municipalities and other productive uses. As



Box 1: Immediate Action — Roll Back Hunger in Africa

When African farmers are asked what their biggest
problems are, they most often mention soil fertility and
water availability. Sub-Saharan Africa is the only region
in the world that does not produce enough food, and
farmers pay two to six times as much at the farmgate for
fertilizers as other farmers do. One way forward is
scaling up new agroforestry practices that replenish soil
fertility and that are currently used by about 100,000
farmers throughout east and southern Africa.

The key entry point is replenishing soil fertility by
using natural resources, mainly nitrogen from the air
with leguminous tree fallows and phosphorus from
small indigenous rock phosphate deposits in artisanal
ways. And there are no transportation costs—bypassing
this infrastructure bottleneck—because the trees are
grown during the dry season in the same fields where
maize grows during the rainy season.

Some 22,000 farmers using tree fallows in Malawi
report they are not suffering from hunger this year,
because the increased water-holding capacity of soils is
ameliorating the current drought. Scaling up from hun-
dreds of thousands to hundreds of millions is the chal-
lenge. The main responses needed are transmission of
knowledge, supply systems for tree seeds and political
will. After the entry point is taken care of, then
improved crop varieties, diversification towards high-
value products, improved infrastructure, marketing and
information will all follow.

KEY ISSUES AND CHALLENGES

a result, there is considerable scope for improving the pro-
ductivity and efficiency of certain types of agricultural water
use, not only to maintain the integrity of natural freshwater
systems but also to be able to negotiate continued allocations
in the face of tough economic competition. This is most
apparent in the inherently water-scarce countries in South
Asia, sub-Saharan Africa and the Middle East, where the
reliance on groundwater, in particular, has led to a significant
increase in quantity and quality of irrigated produce but also
a rapid decline in water tables and pollution of key aquifers.

Mitigating the environmental and social impacts of irrigated
agriculture through protection of the water resource base or
generation of alternative economic opportunities is a respon-
sibility that agriculture will be increasingly called on to
shoulder in the near- to medium-term future. Water-saving
technologies and institutional adaptations are already com-
ing into play, whether by default or design. The challenge
will be spurring the agricultural sector to become much more
responsive to these calls for responsible water resource use
while maintaining levels of irrigated production to meet
changing demand patterns.

Agriculture and Energy

From an energy perspective, agriculture has a double role:
energy consumer and energy producer. All stages of the food
chain—from land preparation to irrigation, fertilization,
mechanization, processing, conservation, transport and con-
sumption—require one form of energy or another. A combi-
nation of fossil fuels and, increasingly, renewable energies
such as biomass, solar and wind need to contribute to agri-
culture’s sustainability and productivity.

Figure: Examples of the Critical Role of Agriculture in WEHAB Priority Areas

Agriculture and Energy

« potential role in climate
change mitigation

Agriculture and Health

« contribution to improved
maternal health

. Agriculture * globalization of animal
« bioenergy for land ] di
rehabilitation « persistent hunger and Iseases
. . iti « impact of pesticides on
« biomass for energy services malnutrition P P
« slowing rates of yield increase
 natural resource constraints
e lack of rural infrastructure
« lack of access to capital and
markets
« unfinished institutional reforms

Agriculture and Biodiversity

 dependence on landraces and
genetic variety for breeding
programmes and subsistence
farming

« monocultural production
contributes to biodiversity loss

humans and the environment

Agriculture and Water

« agricultural practices
degrading water sources

« agricultural productivity
gains through irrigation
threatened by increasing
water scarcity
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The key is not eliminating energy use from agriculture but
increasing the efficiency of its use and minimizing its
negative impacts on the natural resource base on which
sustainable agriculture depends. Achieving gains in efficiency
also addresses the concerns about climate change and its
potentially negative effects. This—plus land use practices
aimed at lowering greenhouse gas emissions and carbon
sequestration—give agriculture important linkages to the
energy sector.

This does not mean that the energy needs of agriculture need
to be curtailed. In many developing countries, human force,
agricultural residues and animal power are still overwhelm-
ingly the only energy sources available, with obvious impli-
cations regarding human drudgery and health. Compared
with other sectors, agriculture in developing countries
requires relatively small amounts of energy. Meeting agricul-
ture’s energy requirements contributes greatly to sustainable
development.

Agriculture could become a major energy producer. The con-
version of large amounts of biomass and agricultural residues
into energy, taking into account nutrient recycling, can con-
tribute considerably to national energy balances. Biomass
grown on purpose for conversion to solid, liquid and gaseous
fuels contributes also to the rehabilitation of degraded and
marginal lands—fulfilling important environmental services
linked to soil fertility, offsets for greenhouse gas emissions
and rural sustainable development. It is important, however,
to prevent this form of energy production from entering into
competition with land for food production, which must take
precedence.

Agriculture and Health

Increased food availability accounted for 25 per cent of the
reduction in child malnutrition in 1970-95, so productivity
increases in agriculture are important for gains in child sur-
vival. In addition, nutritional quality of foods is a critical ele-
ment. Food-based approaches to micronutrient malnutrition
should be integrated into agricultural development efforts.
In fact, agriculture is central to reducing child mortality
because malnutrition is a factor in more than half the deaths
of children under five in developing countries.

In addition, agriculture plays an important role in improving
maternal health because unhealthy, malnourished mothers
and women farmers are more likely to have low-birth-weight
babies, who in turn are susceptible to malnutrition and dis-
ease. About 25 per cent of newborns in developing countries
are considered to have low birth weights. By improving
incomes and nutrition, gains in agricultural productivity can
help break this cycle of passing malnutrition from one gen-
eration to the next.
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Agriculture and health are linked in another way: combating
HIV/AIDS, malaria and other diseases is good for agricul-
ture. Poor people and farming communities in rural areas
have been hit hardest by HIV/AIDS, with more than 7 mil-
lion farm workers dying of the disease in 25 countries over
the last 15 years. This has affected productivity at the farm
level and led to depletion of assets, skills, knowledge, social
bonds and economic opportunities. Those left behind are
forced to turn to less nutritious and economically valuable
crops that are easier to produce. Furthermore, malaria often
strikes during harvest time, threatening agriculture.

Pesticides and fertilizers used in agriculture can contaminate
water. Misuse of pesticides can have immediate and chronic
health effects on farmers and consumers. Persistent organic
pollutants can cause harm to ecosystems both locally and,
because of their chemical properties, at great distances from
where they are applied.

In addition, globalization of animal diseases—such as the
outbreak of foot-and-mouth disease—has caused billions of
dollars in losses and required the culling of 4 million head of
cattle in the United Kingdom. With demand for meat and
milk products expected to more than double by 2020, links
between livestock diseases and human health will be increas-
ingly important. About half of the 1,700 organisms causing
diseases in humans are naturally transmitted from animals.

Agriculture and Biodiversity

Sustainable agriculture depends on effective management of
natural resources and preservation of the biodiversity base.
The earth contains some 14 million species, and the majori-
ty of them are in tropical forests and marine systems. Yet bio-
diversity is being lost at unprecedented rates. Twenty-five
locations around the world, occupying only 1.4 per cent of
the earth, contain more than 60 per cent of the planet’s plant
and animal species.

Agriculture now extends to cover about one-third of the land
surface and is the largest user of biodiversity and its compo-
nents. Projections suggest that global food production will
need to double over the next half-century, either by intensi-
fication or expansion. Both scenarios will have important
impacts on biodiversity. Management of biodiversity in agri-
cultural ecosystems is thus a necessary component of any
overall approach to its conservation. Furthermore, the pro-
ductive management of agricultural biodiversity will be key
to meeting future food needs while also maintaining and
enhancing the other goods and services provided by agricul-
tural ecosystems.



Farmers for centuries have created an impressive storehouse
of knowledge through the selection, storage and propagation
of landraces as well as through livestock breeding. They con-
stitute the largest group of ecosystem managers among
humans. As such, there is an opportunity to engage them to
improve the management of biodiversity in ecosystems by
integrating ecosystem approaches into everyday agricultural
management. At the same time, attention will need to be
given to reducing the negative externalities of agriculture on
biodiversity at all levels (ranging, for example, from within-
field destruction of beneficial predators and pollinators up
through the increasing load of fixed nitrogen in global
ecosystems).

Activities should draw on the political will and technical
expertise embodied in the programmes of work established
under the Convention on Biological Diversity, and with tar-
gets exemplified by those set in the Convention’s Global
Strategy for Plant Conservation.

Agriculture and the Millennium
Development Goals

The Millennium Development Goals (MDGs, see inside
front cover) adopted in September 2000 provide key targets
to address the most pressing development needs. The central
role of agriculture within the context of the MDGs is well
understood: agriculture is important in stimulating sustain-
able economic growth and rural employment, and it is the
cornerstone for food security and poverty reduction.

KEY ISSUES AND CHALLENGES

Most poor people live in rural areas, for example, so produc-
tive on-farm and off-farm activities are critical to reducing
poverty in rural communities. Similarly, women are the
engine of agricultural growth in developing countries, so
promoting gender equality and empowering women is
important for achieving sustainable agricultural develop-
ment. At the same time, a vibrant agricultural sector helps to
promote economic opportunities for women, allowing them
to build assets, increase incomes and improve family wel-
fare—all essential steps to empowerment.

If we are to ensure environmental sustainability, reducing
agriculture’s large and growing ecological footprint is critical.
Agricultural activities—Iland cultivation, freshwater use,
depletion of strategic aquifers for irrigation, habitat
encroachment through agricultural expansion and misuse of
pesticides—have transformed between one-third and one-
half of the earth’s land surface, and current practices are
threatening long-term sustainability. The development of
high-yielding crop varieties in the late 1960s is estimated to
have preserved over 300 million hectares of forests and grass-
lands, including considerable wildlife habitat. This both con-
served biodiversity and reduced the amount of carbon
released into the atmosphere. Improved farming practices
and the use of agro-ecosystem approaches will help ensure
the viability of agriculture in the future and will enable farm-
ers to become better stewards of the global environment.

11



Addressing the Challenges in Agriculture

Increasing agricultural productivity remains one of the most
effective ways to combat hunger and poverty in the first
decades of the twenty-first century. Sustainable production
practices can improve agricultural productivity while con-
serving biodiversity, soil fertility and efficiency of water use
and while reducing the pressure to clear forests and overfish
the seas. In some cases, the technologies needed do not exist
and need to be developed. In other cases, farmers lack the
capital to acquire technologies or the human capital to use
them effectively. Policies, institutions, infrastructure and
market access influence the production practices that are
applied and determine whether their impact on the environ-
ment and on people is indeed sustainable.

Addressing the interlinked challenges in agriculture requires
co-ordinated responses that draw on the strength of all stake-
holders. They must be addressed within coherent national
strategies for agriculture and rural development, in partner-
ship with the international community, the private sector
and civil society. This requires putting in place appropriate
policies and institutions and mobilizing resources at the
national, regional and global levels. Furthermore, if we are to
address all the challenges facing the world today in agricul-
ture, we must refocus our attention on improving the well-
being of rural people and reducing rural poverty in the
widest possible sense. Average incomes in rural areas need to
be increased. At the same time, efforts must be made to
improve the quality of rural life, which is currently too often
at unacceptably low levels.

Promoting Sustainable Use of Natural Resources

If rural poverty and hunger are to be reduced and if global
food demand is to be met, increased outputs will have to
come mainly from intensified and more efficient use of the
limited means of production. At the same time, action must
be taken to arrest the destruction and degradation of the nat-
ural resource base, because this is increasingly becoming the
barrier to increasing productivity. Achieving these tasks
requires investments to develop and deploy practices that
improve technical production efficiency and develop prac-
tices and foster sustainable and intensified food production.
The needs are institutional as much as technical. To promote
the maintenance and restoration of natural assets in rural
areas, countries should develop strategies that give overall
guidance for approaching rural natural resource manage-
ment issues and that set the framework for linking rural, and
especially agricultural, development with natural resource
management.
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The strategies for improving the sustainable use of natural
assets should include:

« reducing land degradation;
« improving water conservation, allocation and management;
« protecting biodiversity;

« promoting the sustainable use of forests; and

addressing the impact of climate change.

An integrated natural resources management approach that
makes the best use of the natural resource base to meet agri-
cultural productivity goals, protects the long-term produc-
tivity and resilience of natural resources and yet satisfies the
goals of rural communities is needed. This will involve find-
ing alternative ways of maintaining soil fertility that rely less
on externally purchased inputs. It will also involve improv-
ing the state of knowledge on land degradation status,
impacts and causes.

One example of how the former need is being addressed is
through the Soil Fertility Initiative for Africa, which is being
implemented by the Food and Agriculture Organization
with other international partners. Under this initiative,
methods such as the intensification of land through
improved crop rotations and agroforestry systems designed
to enhance biological nitrogen fixation and the use of inte-
grated crop-livestock systems are being promoted. Where
land is not yet a major constraint, the emphasis could be on
technology changes that raise the sustainability of land use
and labour productivity. Examples include minimum tillage
systems, which let farmers cultivate a larger area while also
contributing to an increase in soil carbon levels. At the same
time, there may be further growth in organic agriculture in
response to consumer concerns about the perceived risks of
farming based on the intensive use of chemical inputs.

Increasing the efficiency of water use in agriculture and
improving irrigation system performance in a sustainable
manner is a key goal for agricultural development. Since the
potential for construction of new irrigation systems is limit-
ed, one possible avenue for increasing irrigated agricultural
production is to improve the water productivity—the food
produced per unit of water consumed—of existing systems.
Efficiencies can be upgraded through a combination of both
technical and managerial means: ensuring the integrity of
existing infrastructure that is economically viable, addressing
adverse environmental impacts and providing demand-driv-
en irrigation to improve livelihoods of poor producers and



cost-effectiveness. It could also require strengthened co-oper-
ation among farmers in the management and maintenance
of irrigation systems linked to a water pricing system that
discourages wastage, provides incentives for efficient use and
ensures adequate funding for system maintenance. Efficiency
could be further increased through promotion of small-scale
irrigation, water conservation, secure water rights for users
and user group management of systems where appropriate.

To reduce biodiversity loss, emphasis should be given to
identifying synergies between the conservation of the genet-
ic variation within the species of crops and livestock and to
increasing agricultural productivity and then designing insti-
tutional and technical means of promoting these. Examples
here include promotion and implementation of the
Convention on Biological Diversity and the International
Treaty on Plant Genetic Resources, which calls for improved
access and benefit sharing from the conservation of plant
genetic resources. Involving local communities in biodiversi-
ty conservation and providing mechanisms whereby they can
benefit from this is another important area for action.
Finally, investments into the development of agricultural
technologies that reduce pressures on forested areas and
implementing these within an enabling policy framework is
important for enhanced biodiversity conservation and
protection.

The sustainable use of forests will require increased public-
sector investment. One key area of focus for such invest-
ments should be the development of alternative livelihood
opportunities for food-insecure forest-dependent popula-
tions. Allowing local communities to benefit from the provi-
sion of environmental services that forest management may
generate is one potential area where both institutional and
technical developments are needed. Reforms promoting
greater transparency and accountability in policies affecting
forest access and management are required, as is institution-
al change at national and international levels to ensure the
inclusion of non-market values associated with forests, such
as biodiversity, carbon sequestration and watershed protec-
tion. In addition, reforms in logging contracting procedures
are needed.

In addressing the impact of climate change, investments in
three key areas could have significant impact: mitigation of
greenhouse gas emissions by encouraging farmers to increase
carbon stocks in agro-ecosystems, to improve nitrogen and
water use efficiency and to improve soil organic matter;
reduction of vulnerability and adaptation to climate change;
and capacity building to promote and implement these
themes, particularly through the facilitation of environmental
payment programmes to farmers and the identification of fea-
sible and sustainable means of adaptation to climate change.

ADDRESSING THE CHALLENGES

Expanding Rural Infrastructure Services

Many developing countries invested substantially in infra-
structure and infrastructure services throughout the 1990s.
These investments have done much to improve living stan-
dards and increase productivity, but the rural areas of most
developing countries still suffer from insufficient invest-
ments in infrastructure, receive inadequate levels of services
and often have a poorly maintained and deteriorating stock.
This infrastructural handicap has reduced farmers’ competi-
tiveness in domestic and international markets and has
increased the costs of supplying growing urban markets from
national farm production. Developing countries should
broaden access to infrastructure services, promote private-
sector involvement in the production and financing of infra-
structure investments, and encourage adequate cost recovery
and upfront contributions from users. A broad range of
stakeholders should be involved in the provision and main-
tenance of rural infrastructure, including community organ-
izations, local governments, non-governmental organizations
(NGOs) and the private sector. The public sector should
focus on services that cannot be provided by the private sec-
tor and should target interventions to the poorest regions
and communities, and to the poorest of the poor within
these communities.

High priority must go to the upgrading and development of
rural roads and to ensuring their maintenance. Basic infra-
structure in energy, water supply, sanitation and telecommu-
nications is needed to stimulate private-sector investment in
food marketing, storage and processing. Investments in
monitoring and surveillance systems and in building the
capacity of institutions responsible for food safety and for
plant and animal health will help farmers and rural enter-
prises tap national, regional and international markets.
Unsafe food, especially due to microbial contamination, is a
major problem for domestic consumers and is emerging as a
key issue in international markets.

Strengthening Knowledge Systems

Agricultural productivity growth requires technology devel-
opment, dissemination and adoption by farmers. Research
will have to be publicly funded where its outputs are such
that people who have not paid for them cannot be stopped
from enjoying their benefits. Examples include integrated
pest management (IPM) practices, measures to raise the
organic matter content of soils, biological nitrogen fixation
to improve fertilizer use efficiency and genetic resource con-
servation. Research will also have to be publicly funded if its
potential users are so poor that they cannot pay enough to
make the research profitable to a private researcher.

A large share of the needed research will have to be done in
the private sector since it will be impossible to achieve the
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desirable level of funding from the public sector alone. The
private sector can be expected to focus on areas where
research outputs can be protected or are profitable or both.
Biotechnology development is a particularly key example—
it has important potential contributions, such as in combat-
ing drought stress in plants, although questions regarding
safety, bioethics, ecological and environmental consequences
and equity still remain.

Innovative partnerships between public research institutes,
universities, the private sector, NGOs and producer organiza-
tions, including collaborative R&D activities with members of
the Consultative Group on International Agricultural
Research and other global programmes, can be a source of
important synergies. Developing-country governments should
also focus on building capacity among producer organizations
to contract research and extension services and provide farm-
ers with a menu of technology options. (See Box 2.)

Box 2: Good Practices in Agricultural Technology
Generation and Dissemination

In Brazil, Colombia and Ecuador, national competitive
funds have forged new research partnerships involving
national research institutes, universities, farmers’ organ-
izations, NGOs, the private sector and foreign and
international organizations. Projects in Venezuela,
Uganda and Burkina Faso are building the capacity of
rural producer and community organizations and local
governments to contract extension services and monitor
their implementation, resulting in services that are
responding to farmer demands, including information
on marketing and business management. Several pro-
grammes are incorporating new technologies, such as
research in the new field of genomics to target crop
breeding more precisely in India and multimedia
approaches to disseminating information in Russia.

To achieve pro-poor agricultural growth, any policy on
research, education, extension and communication should
be based on some key principles: first, that research should
serve the needs of the poor; second, that it should promote
diversified and sustainable production systems; third, that
disseminating existing technologies and best practices should
receive as much importance as the development of new tech-
nologies; and fourth, that extension services should be
responsive to farmers’ needs.

To serve the needs of poor farmers, research should focus on
such topics as improving drought tolerance and yield
response to scarce plant nutrients and building pest and dis-
ease resistance. It should also put farmers in decision-making
roles and make use of their knowledge of crops, production
constraints and local ecosystems.
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Promoting diversified and sustainable production systems
requires technologies that promote precision use and effi-
ciency of inputs, conservation tillage and integrated nutrient
management. Integrating livestock into small farm systems
provides a means of recycling nutrients and creates income
generation opportunities, especially for women farmers and
poor landless people.

Finally, research policy should focus in the short run on iden-
tifying and removing constraints to the adoption of practices
that promote optimal use of existing technologies, such as
conservation agriculture and IPM. Scaling up these tech-
nologies to reach millions of small farmers is likely to pro-
duce large benefits in agricultural productivity in a short
time. For example, scaling up new soil fertility-replenishing
practices can have significant payoffs for farmers. So can
improved water harvesting and the use of small-scale drip
irrigation technologies for high-value vegetable and fruit
production. Measures to enhance the adoption of integrated
pest management practices—for instance, by eliminating
pesticide subsidies and including IPM in farmer education
programmes—are also likely to be beneficial.

Governments should attempt to make agricultural extension,
education and communication more responsive to farmers’
needs through decentralization. Building sound institutions
for extension requires investment in human capital, access to
databases of best practices for technology generation and dis-
semination and the application of new information and
communication technologies.

Improving the Functioning of Rural
Financial Markets

Access to working and investment capital can substantially
accelerate the adoption of appropriate production methods
and the use of agricultural inputs and can improve the abili-
ty of the rural poor to produce a marketable surplus as well
as meet their subsistence needs and cope with risk.
Developing countries in collaboration with their develop-
ment partners should therefore focus their support on the
development of viable and well-functioning rural financial
institutions to allow households, farms and non-farm enter-
prises to save, borrow and safeguard themselves against vari-
ous risks. These institutions should be adequately regulated
and supervised to ensure that sound banking principles are
followed, including discipline in financial contracts and loan
repayment. Emphasis should be placed on improving the
policy, legal and regulatory environment and on building the
capacity to deliver appropriate credit (short-, medium- and
long-term), savings, insurance and payment services. There is
an unexploited opportunity to mobilize domestic rural sav-
ings even among low-income rural people for investing in
sustainable agriculture and rural development.



Creating a financial system that is capable of lending to low-
income households must be an integral part of any strategy
for developing the indigenous private sector and reducing
poverty. The goal should be to increase access to financial
services by rural households, especially smallholder farmers
and women farmers, by addressing policy, legal and regula-
tory frameworks that allow innovative financial institutions
to develop and operate effectively; to increase exposure to
and training in best practices that banks and microfinance
institutions need to expand their outreach and sustain their
operations, along with performance-based support for capac-
ity building; and to increase innovative financial technolo-
gies, products and methods that are adapted to local condi-
tions and demands of poor populations.

Completing Policy and Institutional Reforms

Market liberalization and policy reforms in many developing
countries have significantly reduced the isolation of rural
poor and smallholder farmers from direct involvement in
trade and markets at local, national and, to some extent,
global levels. (See Box 3.) Still, these farmers are prevented
from fully sharing the benefits of market liberalization. In
many cases, the reforms have been incomplete and they have
occurred in the absence of the necessary policy, regulatory
and institutional structures that would enable farmers to
respond and benefit. Achieving sustainable economic devel-
opment and substantial reductions in poverty and hunger
depends on completing the policy reform process and build-
ing and strengthening the necessary regulatory and institu-
tional frameworks at global, national and local levels.

The international community should support measures that
increase market access and reduce unfair competition for
agricultural products. On-going negotiations are aimed at
making production and export policies more supportive of
developing-country needs, particularly in the area of agricul-
tural production. According to a recent World Bank study,
global agricultural trade reform has the potential to increase
the aggregate welfare of the developing world by some
US$145 billion annually. Most of these gains would come
from trade policy reforms within developing countries, but
industrial countries also have a clear responsibility in this
regard, as articulated in the Doha Ministerial Declaration
that launched a new round of trade negotiations under the
World Trade Organization. While further trade reforms are
necessary, the potential negative impacts of these forces on
the poor and vulnerable groups should not be ignored.

Developing-country governments need to adopt policies and
legal and regulatory frameworks that are conducive to the
development and functioning of markets and that improve
the investment climate not only for farmers but also for mar-

ADDRESSING THE CHALLENGES

Box 3: Breaking the Logjam

The logjam in agriculture is clear: Farmers in poor areas
do not produce because there are no accessible markets
and agro-industries; there is no investment by the pri-
vate sector because there is no rural infrastructure; gov-
ernment does not invest in rural infrastructure because
the farmers are poor and do not produce and because
the private sector is absent.

Private-public partnerships can turn this situation
around. To get out of poverty, smallholder farmers
could produce things that have potential markets.
There are some good examples of this in Latin America,
Asia and Africa (French beans produced by smallhold-
ers air-freighted from Kenya to France, for example).
Daimler Benz do Brazil has a contract with small-scale
agroforesters in the State of Para to supply coconut
husks, other fibers and resins used in the manufacture
of seats and fenders of Mercedes cars made in S&o
Paulo. The possibilities seem endless at this point.
However, these efforts have to be drastically scaled up
by intensifying and diversifying agriculture so that it
produces high-value products that take advantage of the
year-round good temperatures in the tropics as well as
the high solar radiation needed for photosynthesis.

A major effort is envisioned to build capacity in the pri-
vate sector and farmer organizations to make needed
links, and for local governments and NGOs to provide
support services to partnerships. This is particularly
important for the hundreds of millions of landless poor
and hungry people in Asia.

keting co-operatives, non-farm private-sector entrepreneurs
and other off-farm activities in rural areas. Further reforms
are needed in domestic rural and agricultural policies to cor-
rect remaining urban biases. (See Box 4.)

Building and strengthening the capacity of rural institutions
is essential because of their key roles in service delivery and
in the formulation and implementation of policies, regula-
tions and lega