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Our very existence depends on water water to
drink and water to grow food. Agriculture relies
on freshwater from rivers, lakes and aquifers.
Rainfed agriculture and much of livestock
production depend on the water from limited
rainfall. Moreover, water-related ecosystems also
sustain livelihoods, food security and nutrition
by, inter alia, supporting inland fisheries and
aquaculture. Supplies of uncontaminated
freshwater are needed for safe drinking water,
and to ensure hygiene and food safety standards
to guarantee human health. In addition, water
has numerous other uses and supports other
human activities.

Against this backdrop, no doubt, water
underpins many of the Sustainable Development
Goals (SDGs). SDG 6, in particular, seeks to
ensure availability and sustainable management
of water and sanitation for all. Unfortunately,
this report shows that achieving this objective
by 2030 will be a challenge. The need to
produce more with less is underscored by
the fact that, with growing population, the
freshwater resources available per person have
declined by more than 20 percent in the last
two decades. As demand rises, freshwater
becomes increasingly scarce, competition
for it intensifies, and excessive water
withdrawals threaten water-related ecosystems
and the ecosystem services they provide.
Agriculture has an important role to play on the
path to sustainability, as irrigated agriculture
accounts for more than 70 percent of global
water withdrawals, and, globally, 41 percent of
withdrawals are not compatible with sustaining
ecosystem services. Rainfed agriculture is
called on to complement irrigation from scarce
freshwater resources, yet rainwater also arrives
in finite amounts. In addition, climate change
is already seriously disrupting rainfall patterns.
Increased drought frequency and consequent
water shortages in rainfed agriculture represent
significant risks to livelihoods and food security,
particularly of the most vulnerable populations
in the least developed parts of the world.

We must take very seriously both water scarcity
(the imbalance between supply and demand

for freshwater resources) and water shortages
(reflected in inadequate rainfall patterns),

for they are now the reality we all live with.
Thanks to work by the Food and Agriculture
Organization of the United Nations (FAO), we
can assess how many people and how much

land are experiencing water scarcity and water
shortages. This report estimates that 1.2 billion
people live in agricultural areas experiencing very
high levels of water stress (affecting irrigated
areas) or very high drought frequency (affecting
rainfed cropland and pastureland). Of these,

520 million live in rural areas, while 660 million
live in small urban centres surrounded by
agricultural land. If we also include areas that
experience high (in addition to very high) levels
of water stress and drought frequency, the
overall number increases to 3.2 billion, of whom
1.4 billion live in rural areas. In relative terms,
about 11 percent of total cropland and 14 percent
of pastureland experience recurring droughts,
while more than 60 percent of irrigated cropland
is highly water-stressed. These first estimates
for SDG Indicator 6.4.2 on water stress, and the
evidence of persistent water shortages in rainfed
agriculture, underscore the need for urgent action
to ensure that water is managed sustainably.

In the absence of such action, the rising demand
for water and the increasing effects of climate
change risk worsening the situation.

Beyond SDG 6, addressing water shortages and
scarcity is essential for many other goals of the
2030 Agenda for Sustainable Development (2030
Agenda), not least that of achieving Zero Hunger.
The world still has ten years to achieve these
objectives, but we can only succeed if we make
better and more productive use of our limited
water resources, both freshwater and rainwater.
Agriculture is central to this challenge, not

only because it is seriously affected by water
constraints, but because it is the world s largest
water user. This means that the way agriculture
uses freshwater is crucial to ensuring availability
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for other activities and preserving water-related
ecosystems. As the world aims to shift to
healthy diets often composed of relatively
water-intensive foods, such as legumes, nuts,
poultry and dairy products the sustainable
use of water resources will be ever more crucial.
Rainfed agriculture provides the largest share
of global food production. However, for it to
continue to do so, we must improve how we
manage water resources from limited rainfall.

With this report, FAO is sending a strong
message: water shortages and scarcity in
agriculture must be addressed immediately
and boldly if our pledge to commit to
achieve the SDGs is to be taken seriously.
Global food security and nutrition are at stake.
Water shortages and scarcity jeopardize the
environment that is necessary to enable and
ensure access to food for millions of people
who are hungry in many parts of the world and
to reduce the cost of nutritious food so as to
ensure billions of people will be able to afford
a healthy diet. Growing competition for water
including among sectors, among users and,
sometimes, among countries also leads to
serious challenges. In the absence of appropriate
governance, the increased competition can
exacerbate already severe inequalities in access to
water. Again, those most at risk are the poorest
and most vulnerable groups, such as small-scale
farmers and women. Communities and
individuals reliant on water-related ecosystems,
such as inland fisherfolk, also risk losing out as
they are frequently neglected. In the worst case,
increased competition can lead to conflicts at all
levels from local to international and among
different groups.

For this reason, a key emphasis of this report

is on improved water governance, which

aims at ensuring the most productive use of
limited water resources, while safeguarding
water-related ecosystem services and ensuring
equitable access for all. While water governance
in agriculture has focused on irrigation, this

lvil

report broadens the scope to cover the challenges
in rainfed agriculture, including pastoral
systems. It further recognizes the importance

of restoring and maintaining environmental
flows and ensuring environmental services.

It places water accounting and auditing at the
centre of any programme to overcome water
constraints. The report takes the view that water
accounting and auditing are best designed and
implemented as mutually supportive processes.
By connecting people and their relationship with
water resources to the broader water balance,
this report also highlights the potential of

water tenure in addressing water constraints
and complementing auditing and accounting.
With the importance of governance as the
underlying theme, the report lays out suggested
courses of action at three different levels:

(i) technical and management; (ii) institutional
and legal; and (iii) broader policy.

At the technical and management level, a key
challenge is to unlock the potential of rainfed
agriculture through improved water management.
This involves either better conservation of water
in soils or the adoption of rainwater harvesting
techniques. The productivity of irrigated

systems can be significantly enhanced through
investments in new irrigation systems or the
rehabilitation and modernization of existing ones.
In all instances, improved water management
practices are most effective when combined with
improved agricultural practices, such as the

use of drought-tolerant varieties. Options also
exist in livestock production to improve water
productivity, such as through improved grazing
and animal health. However, actions at the farm
level must be part of a broader landscape-level
approach to account for effects on water balances
in catchments and river basins.

This calls for effective institutional and legal
frameworks that, once adapted to each specific
context, will enable improved water governance
and, consequently, innovative management
strategies. The starting point for any effective



water management and governance strategy
should be water accounting and auditing.
Subsequently, effective institutions and
regulations that promote coordination among
actors are required to manage competing
demands for water, ensure equitable access and
safeguard ecosystems. A cornerstone of this
approach is secure water and land tenure, which
also in combination with water trading and
pricing mechanisms can establish incentives
for efficient water use. Often, community-based
water users associations can contribute to
improved water management. However, solutions
must be adapted to local conditions and
developed by or with the stakeholders concerned.

Finally, at the level of the broader policy
environment, policy coherence and coordination
are crucial. This applies across and within
sectors and locations. Coherent strategies are
needed across rainfed and irrigated cropland,
livestock production systems, forestry, and inland
fisheries and aquaculture. Incentives represent

a key element of policy coherence and should
promote water productivity and ecosystem
protection. However, subsidies on inputs, energy
and production may promote inefficiencies and
unsustainable use of water; for example, in the
form of excessive groundwater abstraction.

There is no one-size-fits-all approach to
addressing water shortages and scarcity.
Different countries and even different regions
within countries have different characteristics
and face different challenges. Therefore, the
solutions proposed by the report are consistent
with the territorial approaches adopted by FAO s
Hand-in-Hand Initiative to target problems and
challenges at the territorial subnational level.
The report proposes potential policy priorities in
different types of production that can be tailored,
for both irrigated and rainfed agriculture, using
geospatial data available through FAO.

To paraphrase Benjamin Franklin, who was
also a distinguished scientist, let us not wait
until the well is dry to understand the worth

of water. This report highlights the urgency of
the problem at hand, and the important role
that the agriculture sector must play to address
growing water shortages and scarcity. | invite all
stakeholders to read the report and, from their
perspective, take from it appropriate options for
addressing water-related challenges and, more
importantly, implement them so as to improve
food security and nutrition, and environmental
sustainability, in the spirit of the 2030 Agenda.

Qu Dongyu
FAQ Director-General
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The preparation of The State of Food and Agriculture 2020 began with a meeting held at FAO headquarters
in Rome on 19 November 2019 and attended by FAO specialists from relevant units to discuss the
outline of the report. Following the meeting, an advisory group representing all relevant FAO technical
units and chaired by the Deputy Director of FAO s Agrifood Economics Division was formed to assist

in the drafting process. First drafts of the chapters were presented to the advisory group and panel

of external experts between 17 21 February 2020. The full draft was then discussed at a workshop

held on 26 27 February. With inputs from that workshop, the report was revised and presented to the
management team of FAO s Economic and Social Development stream. The revised draft was sent for
comment to other FAO streams and to the FAO regional offices for Africa, Asia and the Pacific, Europe
and Central Asia, Latin America and the Caribbean, and the Near East and North Africa, as well as to
external reviewers. Comments were incorporated in the final draft, which was reviewed by the Assistant
Director-General of the Economic and Social Development stream, and then submitted to the Office of
the FAO Director-General on 3 November 2020. In drafting the report, the research and writing team
drew on background papers prepared by FAO and external experts.

lix |
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Blue water refers to the water in lakes, rivers
and aquifers. It occurs in two different forms:
surface runoff in surface waterbodies; and
renewable groundwater runoff in aquifers.!

Consumptive water use refers to the part of water
withdrawn from its source for use in a specific
sector (e.g. for agricultural, industrial or
municipal purposes) that will not become
available for reuse because of evaporation,
transpiration, incorporation into products,
drainage directly to the sea or evaporation
areas, or removal in other ways from freshwater
resources. See also non-consumptive water use
(below).*

Environmental flow requirements refer to the quantity
and timing of freshwater flows required to
sustain ecosystems, and the human livelihoods
and well-being that depend on them.?

External renewable water resources are defined as

the part of a country s long-term average
annual renewable water resources that are

not generated in that country. They include
inflows from upstream countries (groundwater
and surface water), and part of the water of
border lakes and/or rivers. They take into
account the quantity of flow reserved by
upstream (incoming flow) and/or downstream
(outflow) countries through formal or informal
agreements or treaties.!

Freshwater refers to the water occurring on the
earth s surface in glaciers, lakes and rivers (i.e.
surface water), and underground in aquifers
(i.e. groundwater). Its key characteristic is a
low concentration of dissolved salts. The term
excludes rainwater, water stored in the soil (soil
moisture), untreated wastewater, seawater and
brackish water.!

| xii |

Green water refers to that fraction of rainfall that
is stored in the soil and available for the growth
of plants.?

Internal renewable water resources for a country are
defined as the long-term average annual flow of
rivers and recharge of aquifers generated from
endogenous precipitation.?

Land tenure is the relationship, whether legally
or customarily defined, between people, as
individuals or groups, with respect to land.?

Non-consumptive water use refers to water use that
does not consume water. If ever withdrawn,
almost all of the water returns to the system.
Example of non-consumptive water uses are
navigation, capture fisheries and recreational
or cultural uses. Most in-stream water uses
are non-consumptive. Hydropower is also
considered as having a very low consumptive
water use, except in cases where an artificial
reservoir has been built upstream, because
this substantially increases the surface area
of the waterbody and, in doing so, increases
evaporation.!

Non-conventional water refers to water that can be
available for use without increasing the load
on primary renewable freshwater resources.

It includes (i) desalinated seawater or brackish
water; (ii) direct use of (treated) wastewater;
and (iii) direct use of agricultural drainage
water.!

Return flow is the part of the water withdrawn from
its source which is not consumed and returns

to its source or to another body of surface water
or groundwater. Return flow can be divided

into non-recoverable flow (flow to salt sinks,
uneconomic groundwater or flow of insufficient
quality) and recoverable flow (flow to rivers or
infiltration into groundwater aquifers).?



Sustainable Development Goal (SDG) Indicator 6.4.10 Change
in water-use efficiency over timel® is defined as the
value added per unit of water used, expressed
in USD/m? of a given sector of the economy
(showing over time the trend in water-use
efficiency).® This indicator has been designed
for the purpose of monitoring progress against

SDG Target 6.4 specifically, the target
component substantially increase water-use
efficiency across all sectors, by comparing
the value added produced by the economy
with the volumes of water used by the same
economy, including losses in the distribution
networks. In other words, this indicator
provides an estimation of the reliance of
economic growth on the use of water resources,
indicating the decoupling of economic growth
from water use. The indicator differs from the
concept of water productivity as it does not
consider the productivity of the water used
in a given activity as an input to production.
Moreover, water productivity is calculated as
the ratio of economic output to the amount
of water consumed, not water used.® Finally,
the monitoring concept of the SDG indicator
has forcibly led to a distinct definition of
water-use efficiency (mentioned below).

Sustainable Development Goal (SDG) Indicator 6.4.20

Level of stress: freshwater withdrawal as a proportion of
available freshwater resources® is defined as the
proportion of total freshwater withdrawal by
all major sectors (agricultural, industrial and
municipal) in relation to the total renewable
freshwater resources after taking into account
environmental flow requirements. Water stress
is human-driven; it is a function of the volume
of human freshwater withdrawals relative

to the volume of available water resources

in a given area once water ecosystems are
sustained. As such, an arid region with very
little water, but no human water competition,
would not be considered stressed, but rather

| xiii |

arid. Water stress is a physical objective
reality that can be measured consistently
across regions and over time. This indicator
has been designed for the purpose of
monitoring progress against SDG Target 6.4

specifically, the environmental target
component to ensure sustainable withdrawals
and supply of freshwater to address water
scarcity. This indicator evolved from the
previous Millennium Development Goal
Indicator 7.5 Proportion of total water
resources used. * Water stress reflects the
physical availability of freshwater rather than
whether the water is suitable for use.

Total renewable water resources refer to the sum of
internal renewable freshwater resources and
external renewable freshwater resources.
They correspond to the maximum theoretical
yearly amount of water available for a country
at a given moment.?

Water accounting is the systematic study of the
current status and trends in water supply,
demand, accessibility and use within specified
spatial and temporal domains.®

Water auditing goes one step further than water
accounting by placing trends in water supply,
demand, accessibility and use in the broader
context of governance, institutions, public and
private expenditure, legislation and the wider
political economy of water of specified domains.®

Water governance refers to the processes, actors
and institutions involved in decision-making
for the development and management of
water resources and for the delivery of

water services, encompassing the political,
administrative, social and economic domains
along with the formal and informal systems
and mechanisms involved.®
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Water pricing refers to the action of establishing
a price for a water service. The price can be
calculated to cover all or part of the costs of
the water service, or to induce a change in
behaviour in water use through less wasteful
water use. In irrigation, it can be calculated
per area of land, per type of crop, or on a
volumetric basis.”

Water productivity is the ratio of the net benefits
from crops, forestry, fisheries, livestock and
mixed agricultural systems to the volume of
water used as actual evapotranspiration to
produce those benefits.! These benefits can be
expressed in various forms: as yield (kilograms),
nutritional content (calories, protein, calcium,
etc.), income (US dollars), or any other agreed
measure of well-being derived from the goods
and services coming from the agricultural
system (e.g. jobs). In its broadest sense, water
productivity reflects the objectives of producing
more food, income, livelihood and ecological
benefits at less social and environmental cost
per unit of water consumed. In the agricultural
context, physical water productivity is defined
as the ratio of agricultural output to the volume
of water consumed more crop per drop
(kilograms of product per cubic metre of water),
and economic water productivity is defined as
the monetary value generated from each unit

of water consumed (US dollars per cubic metre
of water). Economic water productivity has
been used to relate water use in agriculture to
nutrition, jobs, welfare and the environment.

Water risk is defined in this report as the
possibility of an area experiencing any
water-related challenge.® Challenges include
water scarcity or water shortages in this
report measured through indicators such as
water stress and drought frequency but also
natural hazards, such as flooding, where the
problem is an excess of water.
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Water scarcity refers to an imbalance between the
supply of and demand for water in a specified
domain (country, region, catchment, river

basin, etc.) as a result of a high rate of demand
compared with available supply, under prevailing
institutional arrangements (including price) and
infrastructural conditions. Symptoms of water
scarcity are unsatisfied demand; tensions between
users; competition for water; over-extraction of
groundwater; and insufficient flows to the natural
environment. Artificial or constructed water
scarcity refers to the situation resulting from
over-developments of hydraulic infrastructure
relative to available supply, leading to a situation
of increasing water shortage.! In this report, water
stress expressed by the SDG Indicator 6.4.2 (see
above) is used as a proxy for the severity of water
scarcity affecting irrigated agriculture.

Water services can be defined as the activity

of providing users (households, industries
and municipalities) with the abstraction,
storage, treatment and distribution of water
resources, including wastewater. Examples of
water services include the supply of drinking
water; 