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There are global opportunities for better efficiency and resources
conservation in the water, food, and energy supply chains.

The idea is to improve components of the food production supply chain
with respect to water and energy use as well as reducing food wastage.

Food wastage accounts for 1380 km? of water being wasted every year
globally and is equivalent to a value of US$ 252 billion.

Translated to an easier to understand volume it equates to a person

wasting on average 243 litres a day of water in the food they throw away.
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Global Population 1960 - 2050

billion

High variant

Medium variant

Low variant

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
Year

Change in Global Population
between 2010 and 2100 (X10°¢)

2,552
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Trends in Urbanisation

= Today for the first time more than 50 % of the world's population live in citles; up
to 2030 the global population will increase to five billion people.

* Urban growth will be most significant In Africa and Asla.
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WHERE TO FIND THE WORLD'S HUNGRY POPULATION
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Climate Change and Agricultural Yields
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By the year 2030, the following should have been achieved:

m A doubling of global water productivity

m A realisation of the human right to safe drinking water and
sanitation

m Increased resilience to water-related disasters

m Increased food production

A closer look at
Water-Energy-Food
Nexus
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Countries with
the least freshiwater resources

Counlries with

Surinama 479 000

Egypt % 26
Unitad Arab Emirates : 61

the most freshwater resources

leedand + 605 000

@ l Data not avadabl

UNEP s
Sourcs Wivd Resoumes 2000-2001, and £
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Water requirements
for food production
(km?/year)
8000
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2002
4000
1990
1980
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2050

— Increases, over
2002 water
requirements,
needed to eradicate
poverty by 2030 and
2050 respectively

— Increase, over 2002

water requirements,
needed to meet the
2015 hunger target
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Two thirds of the
world’s population
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The importance of water:

*Water is the key to food security
— without water, crops simply cannot grow.

*Water is not just for primary production
— it plays a vital role at all stages along the
agricultural value chain

*Water for agriculture connects us all together
— In times of scarcity we all have a
responsibility to use water wisely, efficiently
and productively.

We need to be more ‘water smart’.

9/2/2019
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sew = sewer water chain

recr - recreational use

eco - ecological water chain
agri = agricultural water chain
drink — domestic water chain

indu - industrial water chain

}

URBAN
water
chain

rainfall - runoff

irrigation - drainage

drinking water — sewage water
mixed or separate

process water — waste water

Efficiency of water management

Flood irrigation

60 I90%

E fficiency

Rem arks

New waterm anagem ent control
technologies

m anagem ent

Sprinkler rrigation 70 I90% From high pressure to low
pressure app lication

Trickle Irrigation 80 I85% Reliability, durability and water
m anagem ent

Sub-surface rrigation |90 I 95% Shallow soilm anagem ent

Controlled drainage 50 I85% m antain and m anage high water
table as appropriate

State of the artwater |85 1100% |Soilm oisture m anagem entand

delivery system m anagem ent

32
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Energy is vital to providing water > needed to power systems
that collect, transport and distribute water.
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“Energy production consumes significant amounts of
water; providing water, in turn, consumes energy.
In a world where water scarcity isa major and
growing challenge, meeting future energy needs
depends on water availability —and meeting water
needs depends on wise energy policy decisions. ”

World Policy Institute and EBG Capital, March 2011)

Energy needs water

m Energy production depends on water > some 580 billion cubic
metres of freshwater are withdrawn for energy production every
year (IEA, 2012)

m Water is used for primary energy production as well as power
generation especially for cooling at thermal power plants

m Extraction, transport and processing of fuels and irrigation to
grow biomass feed-stock are also water intensive

9/2/2019
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Power Generation

BioMass
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Water Impact

Moderate

Oll and gas

Blofuels

Conventianal gas

Description

Drilling, well completion and hydraulic fracturing; injection into the
reservair in secondary and enhanced oil recovery; oil sands mining
and in-situ recovery; upgrading and refining into products.

Cutting and dust suppression in mining and hauling; washing to
improve coal quality; re-vegetation of surface mines; long-distance
transport via coal slurry.

Irrigation for feedsteck crop growth; wet milling, washing and cooling
in the fuel canversion process.
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Examples of energy savings

m LEPA: Low energy precision application systems
m Utilising of low pressure drip irrigation technologies
m [mproved Irrigation scheduling
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Do we have sufficient biomass for

food production?

Challenges

Demand for food
1 billion people are threatened by hunger
2 billion people can not afford healthy diet

Additional drivers

+population increase

+additional demand for food
due to increased income

Food production need to increase
+42% until 2030
+ 70% until 2050

What is food security?

There are many different definitions of food security. The
definition frequently used as defined at the World Food Summit
of 1996:

Food security is existing when all people at all times have
access to sufficient, safe, nutritious food to maintain a
healthy and active life.

9/2/2019
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What is food security? Cultivated Land Worldwide

Food security includes the following aspects: &8 B 1533 Mha - Total world Agriculture Area
* Availability vie \ _
» Access 1 ! B 300 Mha - Currently under Irrigation T
» Affordability -

* Quality

* Nutrition

“Total World Agriculture
1533 Mha

» Safety . -'. — - o 14 Mha - Drip irrigated

Crop productivity values:

- Rain fed 30% of Irrigation
Q

icD-aip 14 Mha 0.91% 300 Mha 19.87%.

Source: ICID - CIID
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Arable land per capita in ha

010

y \_\
Wu COUMIr ks
0.50

0.90 ~
Nﬂﬂ
a0 ==

——

2017 Global Food Security Index

L " \\\
0.20
Score = Score in 2007, 0-100 where 100sbest Deveinping munlm_;—_"_"-_‘_‘—'-—-.___,__________
&= Change in 2017 score compared with 2016
B S 040
deteriorated t
VERT GOOD (TOP QUARTILE) OO (350 QUARTILE) ' MODERATE (ZND QUARTILE) WEAK (BOTTOM CLARTRE) 0.00
s 4 [ P e 8 1960 1870 1880 1950 z000 2010 z020 2030 2040 2050 060

Source: Economist Intelligence Unit/DuPont

23 24




1970 'l' 'I' W 'i\

2000 'ﬂ‘ 'ﬂ‘ ’H' ’H‘ rﬂl

2mwww1FWWWW”:

Fotential for cropland expansion per capta

50

9/2/2019

25

Calculated as: total production/population

Growing, but not as rapidly as total production
Annual growth rates:

1950s: 1.4%
1960s: 0.8%
1970s: 0.4%
1980s: 0.4% ... and holding steady

What is needed to sustain food production?

: Expected increase
W iz (2050)

" Il rice -
. Wheat 67 % =%
: Ewawn ;;ge'd AT, %
‘: 42 o, increase T T
g 38%
. 55% N T
: w Sl
o il
p Mf‘““‘ ¥ |
s

W0 tee0 1990 2000 2010 20 2030 2040 2080

Ray et al, (2013) PlosOne e86428; Tilman et al,, PNAS (2011)

Annual increase rates need to double

Game-changing solutions are needed to produce ,,more with less”

52
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World Agricultural production
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The food and agri-product-supply chain
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1 potato
— 8 litres
1 slice of bread 1 glass of apple juice

«r40 1 190

1 cup of coffee
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Virtual Water is the amount of water that is
embedded in food or other products needed
for its production.

Virtual water refers to the amount of water
required to produce a good from start to finish
or it is the volume of freshwater used to
produce the product, measured at the place
where the product was actually produced.

1 glass of milk :

litres litres

28
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Examples of food saving

m Food wastage: 243 litres of water a day in the food they
throw away =150% of daily home water use (UK Statistic)

m USA wastes 40% (think of virtual water & virtual energy).
= Other countries...?
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Water dependant D LY ]
1cio-cin Cropped Areas of the Workd ICID.CHD World lrrigation Scenario
. . (World: 1533 milkon ha) ) g s, i il
Rainfed Irrigated -
agriculture Agriculture, =]
1233 million ha 300 million ha . iiili
LU

63

Irrigated
Agriculture,
300 million ha
(19%)
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Food Security
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World-wide Coverage of Irrigation

‘Total irrigated area =300 Mha ‘

Food Security

Rice irrigated Area Sprinkler, Micro irrigation,
102 Mha, 34 % 38 Mha, 13% 14 Mha, 5%
\ —

Ilq
Irrigated area of other crops Gravity irrigation,
198 Mha, 66 % 248 Mha, 82% @

WCAD-CIRD

70

35 36




Water-Energy-Food Nexus

m Moving towards a Green and Bio-economy for
sustainability

m Water efficiency: from 60% - 95%

m Energy efficiency: from high to low use, bio
energy, limit wasteful transport of foods

m Food efficiency: stop wastage of 30 — 40%; it
saves water and energy

= Apply technology to improve food production

9/2/2019
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