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|. Ensuring food and water
security: a growing challenge

In the last 30 years, food production has increased by more than 100 percent, and FAO esti-
mates that about 50 percent more food will be needed by 2050 to meet the food requirements
of a growing global population with changing dietary patterns (FAO, 2018). Combined with
limited natural resources, energy costs and the likely impacts of climate change, the productive
use of water is of paramount importance in ensuring food security. Beyond the pressing issue
of meeting global food demand, actions will have to balance trade-offs between agricultural
productivity growth and natural resources conservation objectives.

Irrigation plays a critical role in transition from subsistence to commercial farming, poverty
alleviation and economic growth. Irrigated yields tend to be 30-100 percent higher compared
to adjacent rainfed areas; in regions with a pronounced dry season, irrigation allows to extend
the growing season into the second, dry season; irrigation also supports the production of more
nutrient-dense fruits and vegetables, stabilizes production under climate change; and can serve
as a conduit of broader rural access to water resources. Combined with suitable measures such
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as education, rural markets and infrastructure, irrigation also generates direct benefits other
than productivity (increased profitability, reduced risk of crop failure and stabilization of local
food production, fairer access to water resources), as well as indirect benefits (employment,
additional income, balanced conditions of food and supply markets).

Since 1961, the global area of cultivated land has grown by 210 million hectares (Figure
1). The net increase in cultivated area over the last 50 years is largely attributable to a
net increase in irrigated cropping. Irrigated area more than doubled over the period,
and since irrigated agriculture is on average more productive than rainfed agriculture
(about 40 percent of global agriculture production comes from irrigated land, which is
only about 20 percent of all agricultural land), this contributed to lower the number of
hectares needed to feed one person from 0.45 to 0.20 hectares per person (FAO, 2011).

Evolution of land under irrigated and rainfed cropping (1961-2017)
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I. Ensuring food and water security: a growing challenge

At the same time, agriculture is facing growing risks from water scarcity, water pollution, and
variability in availability. In many regions, agriculture is increasingly affected by droughts,
floods, storms, and sea-level rise (OECD, 2017). For example, approximately three

the key global staple crop areas of maize, rice, soy, and whe d'yield
losses in the period 1983 to 2009, with on losses of USD 166 bil-
lion (Kim, lizumi and Nishig Between 2005 and 2015 in-developing countries,
drought caused 30 percent ultural loss amounting to over U
Similarly, the extreme d event that affected Central and urope in 2018 resulted
in cereal yields de up to 50 percent for certain pan’s 2018 heavy rainstorms
triggered the de oods since 1982, leading to dan ued at USD 4 billion for the agri-
cultural se F, 2018). The disastrous flog ent in the Midwestern United States
in the 2019 cost several USD billig ed up soils, and resulted in major delays
in p xtreme weather events wi crease in frequency and intensity as climate
progresses (IPCC, 2019).
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Second, agricultural activities are also a major source of water pollution. Agricultural nutri-
ent run-off, pesticides, soil sediments and livestock effluents, all contribute to the pollution of
waterways and groundwater (OECD, 2012a and FAO and IWMI, 2018). Agricultural runoff
damages water quality and contributes to eutrophication and acidification of lake and coastal
waters, thereby impacting biodiversity, fisheries resources, and the quality of drinking and bath-
ing water (European Commission, 2018 and FAO & IWMI. 2017). While the impacts from agri-
cultural water pollution are largest in Asia, agricultural water pollution growth is most rapid in
Sub-Saharan Africa, albeit from low levels (Xie and Ringler, 2017). The overall costs of water pol-
lution caused by agriculture both in terms of treatment for consumption and in terms of damage
to ecosystems are likely to exceed billions of euros annually (Gruere, 2016 and OECD, 2017b).
For instance, in France, the impacts of agricultural nitrate emissions and pesticides on water
resources amount to an estimated annual cost of EUR 610 million and EUR 1070 million, respec-
tively (Marcus and Simon, 2015). The eutrophication process in freshwater bodies induced by
agriculture alone is estimated to have reduced aquatic biodiversity by about one-third globally®.
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ll. Evidence of progress towards
the sustainable use of water in
agriculture since the 2017 G20
Agricultural Ministerial

Agriculture ministers from G20 countries have acknowledged these challenges and indi-
cated their willingness to improve the sustainability of agricultural water use and to bet-
ter address water-related risks to agriculture and food security. In January 2017, under
the Presidency of the Federal Republic of Germany, G20 Agriculture Ministers adopted a
declaration and an action plan entitled “Towards food and water security: Fostering sus-
tainability, advancing innovation” aiming at improving the sustainability of agricultural
water use and management and at enhancing agriculture’s resilience to water risks (Box 1)
As part of the G20 Agriculture Deputy discussion, a series of actions was also requested to be
undertaken by G20 members and International Organisations.

The Action Plan emphasises two key crosscutting areas where progress is necessary to improve
the sustainability of water use in agriculture: (i) better knowledge of agricultural water use and
water-related risks; and (ii) improved governance and management of water use in agriculture.
During the past three years, International Organisations have made several efforts to support
these objectives. The following subsections review the results of these efforts and identify
remaining gaps and issues for which further actions may be needed by G20 countries.

2 “Towards food and water security: Fostering sustainability, advancing innovation”, G20 Agriculture Ministers’ Action Plan 2017,
Berlin. http://www.bmel.de/SharedDocs/Downloads/EN/Agriculture/GlobalFoodSituation/G20_Action_Plan2017_EN.pdf?__
blob=publicationFile . “Towards food and water security: Fostering sustainability, advancing innovation”, G20 Agriculture Ministers’
Declaration 2017, Berlin.http://www.bmel.de/SharedDocs/Downloads/EN/Agriculture/GlobalFoodSituation/G20_Declaration2017_
EN.pdf. The G20 meeting dovetailed with the 9th Global Forum on Food and Agriculture (GFFA), during which 83 agriculture ministers
adopted the Communiqué “Agriculture and Water — Key to Feeding the World” outlining their intention to enhance farmers’ water access,
improve water quality, reduce water scarcity, and manage surplus water. See GFFA (2017), Agriculture and water- Key to feeding the world,
GFFA Communiqué 9th Berlin Agriculture Ministers Conference 2017, Berlin, http://www.gffa-berlin.de/wpcontent/uploads/2017/01/
GFFA-Kommunique_2017_EN.pdf



Box 1. The 2017 G20 Agriculture Ministerial Action Plan

The action plan “Towards food and water security: Fostering sustainability, advancing innovations”, was
adopted by agriculture ministers of the G20 countries, as well as representative from five observing
countries - the Netherlands, Norway, Singapore, Spain, and Viet Nam - on 22 January 2017 in Berlin.

Thirteen actions were listed under four focal areas, as summarised below.

Governance and coherence of water-related polices

a.

We will better integrate the sustainable use and management of water in
food and agricultural policies.

We will improve the coherence of policies related to water and agriculture.

We endorse close cooperation at all levels in implementing the water, food
security and nutrition goals of the 2030 Agenda.

Water-use efficiency and resilience

d.

We encourage responsible public and private investment to conserve, protect and ensure the
sustainable use of water, in particular investment in water management, irrigation systems,
water storage, manure management, soil health, land-management practices and agricultu-
ral innovation.

We aim to improve plant and animal breeding to enhance water-use efficiency and resilience.
We encourage the development of cost-effective agricultural risk management instruments
which provide a clear framework for increasing the resilience of farmers to adverse weather

events (such as droughts and floods) and climate change, without impeding necessary adap-
tation.

We commit to actions that reduce food loss and waste, acknowledging that such actions can
alleviate pressure on water.

Water quality

h.

We will protect water and water-related ecosystems by encouraging water-friendly, sustaina-
ble agricultural practices and technologies that enhance the water quality and resilience of
water bodies.

We will use, conserve and protect soils in ways that prevent erosion, sedimentation and in-
creased salinization, creating a healthy soil ecosystem that supports water infiltration, carbon
sequestration, carbon stocks, biomass production, appropriate organic matter levels and soil
biodiversity.

Information, innovation and collaboration

j-

We call for the improvement of data and information for sustainable water and soil manage-
ment, giving particular consideration to soil moisture, precipitation and groundwater.

We aim to increase support for research and development on agriculture and water, notably
for water-efficient production methods and technologies, sea water desalination, application
of brackish water, safe waste water reuse methods and riparian forest and rivershed conser-
vation, taking advantage of the potentials of Information and Communication Technology
(ICT) applications and considering the needs of vulnerable rural populations.

We encourage the exchange of research outcomes, technologies and knowledge on a volun-
tary basis between states and between the public and private sectors for the further deve-
lopment of sustainable water management, taking into account the special needs of develo-
ping countries.

. We encourage measures for awareness-raising, initial and further training and voluntary

transfer of knowledge, particularly with regard to water-efficient production methods and
technologies and water scarcity conditions, taking into account local, traditional production
systems [...] to enable those employed in the agricultural sector to protect, use and manage
water sustainably.

Source: “Towards food and water security: Fostering sustainability, advancing innovation”, G20 Agriculture Ministers’ Action
Plan 2017, Berlin).




Il. Evidence of progress towards the sustainable use of water
in agriculture since the 2017 G20 Agricultural Ministerial

2.1. Improved data and knowledge systems

Consumption-based agricultural water accounting
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of genetic resources via breeding for drought stress tolerance to strengthening international
collaboration.*

Managing overall demand through a focus on water productivity rather than concentrating on
reducing water losses within irrigation systems is an important consideration which requires
careful monitoring of a number of parameters including water use in agriculture, biomass pro-
duction and evapotranspiration. Advanced modelling capabilities in combination with remote
sensing and earth observation technologies are systematically strengthened to support policy
decisions in water.

As a result of recent advances in remote sensing, biomass production and evapotranspiration are
increasingly being monitored using advanced models in combination with earth observation data.
FAO'’s portal to monitor Water Productivity through Open-access of Remotely sensed derived
data (WaPOR), was developed to assist countries in monitoring agricultural water productivity,
identifying water productivity gaps, proposing solutions to reduce these gaps and contributing
rease of agricultural production. At the sa
and the equitable use of water resou

its indicators on v
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Il. Evidence of progress towards the sustainable use of water
in agriculture since the 2017 G20 Agricultural Ministerial

Anticipating and monitoring droughts

Drought affects many regions around the world, including parts of the western and Midwveste
United States, Central America, northeastern Brazil, the sub-Sahara

Africa, Southern and Central Africa, Madaga S gal,"Central Asia,
Northwest India, Northeast Chi a, and Southern Australia (Dilley
et al. 2005).
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induce maladaptation and result in water-intensive crops that increase drought vulnerability
(Damania et al., 2017).

Table 1.
Cost of natural disasters to the agriculture of the developing world, 2005-2015

Natural disaster Cost (USD billion)
Drought 29

Floods 19
Earthquakes/landslides/ associated movements 105

Other meteorological disasters, such as extreme temperatures and storms 26.5

Biological disasters, such as diseases and infestations 9.5

Wildfires 1
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Il. Evidence of progress towards the sustainable use of water
in agriculture since the 2017 G20 Agricultural Ministerial

valuable insight on water availability and vegetation health, GIEWS issues regular analytical and
objective reports on prevailing conditions and provides early warnings of impending food crises
at country or regional level.®
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Results from this exercise suggests that policies in the twelve G20 members are increasingly
aligned with the ambition of the 2017 G20 Action Plan (Figure 4). This is true for the four areas
distinguished in the G20 Action Plan: 1) agriculture and water governance and the coherence of
water-related policies, 2) the management of water quality, 3) promotion of water use efficiency
and resilience, and 4) plans to bolster information, innovation and collaboration.

Alignment of policy changes by G20 members with the 2017 G20 Action Plan

Scores range from 0 to 1; a higher score indicated a higher alignment

[ Governance and coherence of water-related policies Il Water use efficiency and resilience

[ water quality [ Information, innovation and collaboration

ds the 2030 agend
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Il. Evidence of progress towards the sustainable use of water
in agriculture since the 2017 G20 Agricultural Ministerial

Decomposing alignment efforts by specific articles of the Action Plan helps to better under-
stand the type of efforts undertaken by each of the G20 members that provided responses to
the survey (Figure 5). Policy changes undertaken by Australia, Canada, and glo

with over eleven of the twelve studied articles of the ActionP opea
Union and Japan’s policy changes.aregali d°seven articles of the Action
Plan, respectively. Examples o aken by G20 members for.each,area of the Action

Plan are shown in Table 2.

Alignment of policy changes with agriculture and water sections of the
2017 G20 Agriculture Ministerial Action Plan

e ranges from 0-1, the maxim Jregate score is 12

. Japan
. Italy

. Germany

. France
. Canada

. United Kingdom

n overall cooperation towards the 2
ater quality and water use efficiency.
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under the investment article of the Action Plan, which encourages “responsible public and pri-
vate investment to conserve protect and ensure the sustainable use of water”. This may be due to
the fact that this type of action may take some time or that it is still not customary among these
G20 members. Other areas showed moderate alignment indices, suggesting that some effort
has been undertaken by the responding members but more efforts are needed in at least some
members to match the ambition of the Action Plan.

In conclusion, the results of this first assessment of policy changes from twelve G20 economies
suggest that progress has been made towards the ambition of the G20 Agricultural Ministerial
Action Plan. At the same time, significant steps were observed only for some countries in spe-
cific areas of the Action Plan, while other recommendations in the Action Plan have not been
applied significantly in many of the represented G20 economies. This assessment would be
more complete, however, to guide discussions and offer opportunities for exchanges, if data was
obtained from other G20 members.




[T ReCOmmendasions for G20
collective action

In January 2017, G20 Agricultur mitted to policy approaches that foster
increased agricultural productivity at water and water-related ecosystems are
protected, managed and used susta ed food water and security. Focussing on
water and agriculture was a very i eviously unseen in the agriculture policy
arena. Three years after these discussions, a number of international initiatives and projects have
been launched in this area, and a nu bers have introduced policies in line with
the 2017 G20 Action Plan.

The 2020 G20 Presidency of Saud an opportunity to consider areas where

deeper engagement or additional ded, as part of a proposed broader G20
agenda on the improved management of water resources. Within the context of water and agri-
culture, G20 countries should:

< Reaffirm their commitment to e of water in agriculture, which is essential
for food security, recognising re sector is particularly water dependent,
vulnerable to and engenderin hieving SDG 2 (zero hunger) and SDG 6
(clean water and sanitation) le without improving the management of
water in agriculture, and making the agriculture sector more productive, sustainable and
resilient.
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Water and agriculture

< Recognize the importance of consumption-based water resources monitoring as reference
when aiming to improve the efficiency of water use in agriculture. Monitoring water con-
sumption as opposed to assessing water abstractions offers better understanding of real
and perceived water losses and thus better informs decision making for sustainable water
management. In agriculture, satellite remote sensing to asses evapotranspiration gives the
best available indication for agriculture water consumption.

< Continue improving the governance and management of water in agriculture, to bolster
the resilience of farmers to water risks and reduce the impact of agriculture on water qual-
ity. This encompasses continuing to progress towards their specific commitments outlined
in the 2017 G20 Agricultural Ministerial Action Plan, as well as engaging with other sec-
tors to improve the overall management of water as proposed in the 2020 G20 Action Plan
on Water Management. G20 members should continue to conduct regular stocktaking of
efforts on agriculture and water to understand which areas still require improvements and

r areas may need to be considered in thei ective poli genda.to_help

ce its growing water challenges.
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ANNEX

Article Example of actions since 2009

3.a. Integrate the sustainable United Farming rules for water requires testing for nutri-
use and management of water Kingdom ents and encourages the management of soil struc-
in food and agricultural policies ture, grants have been offered for farmers towards

improved water resource management, rainwater
harvesting and water use efficiency.

herence of Australia  The 2012 Murra
water and economic and
water reso

ponsible Canada Inve: or innovation and science activities and
investment o) ncluding, for example, support fe
t and ensure onsiders managing water on the

the sustainable use of water dscape and protecting the quali m'
s ‘

and animal

arning system for agr
and promoting preven i

ions that
d waste,
at such
e pre

3.h. Protec

Good Agricultural Practices
n Cég

rsustain- ivi hi
ractices and ca

d protect Mexico
yrevent
erosion, sedimentation and




3.k. Increase support for Italy Funding research projects to develop a tool to sup-

research and development on port decisions for irrigation water use, and investi-

agriculture and water gating scenarios of adaptation to climatesc
Italian agriculture

al'and external
public forums via websites, presentations
at conferences, and publica
research finding throug
ects and review of p
agement practi

3.1. Encourage the exchange
of research outcomes, tech-
nologies and knowledge on g
voluntary basis between
and between the publig
private sectors

andards for best man-
e for financial assistance.

3.m. Awareness European Organize shops of the taskforce on water
Union and ag , bringing together all the relevant
sta and providing insights into existing ini-

at policy and planning level with some con-
> examples and solutions.

OECD, based on responses to the survey.
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