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Why are Water Energy Food (WEF) securities

Present

Unmet demands!

= 0.9 billion people have no access

to clean water

= 1.1 billion people have no access

to electricity

= 1 billion people have insufficient

food supply

Important?

w2035
GLOBAL ENERGY
consumption will

INCREASE

To meet global food demand by 2050, agricultural production must

INCREASE BY 60%
% NOW
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Water, Energy and Food Security:
pillars of development

- All communities strive to achieve water, energy, and food
security

- Actions to achieve this may take place at local, national
and global level

- Achieving each of these securities requires resources
and may have negative impacts on other resources!

WEF Nexus Background
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The WEF Nexus means that the

- and
that actions in one area have impacts
In one or both of the others.

A Nexus approach aims to
and enhance the efficiency
of the entire system through

UNU, 2013
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Interconnections across Core Nexus Sectors

Water/Food (Land) ©+°°% Energy/Water/Food (Land) ©+ w"e"' ;
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Interdependency between Water, Energy and Food

Global water demand is expected to increase significantly in the coming
decades, especially for domestic, industrial and energy production purposes

Global water demand: Baseline, 2000 and 2050
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BRIICS

« OECD: Countries of the Organisation for Economic Co-operation and Development
* BRIICS: Brazil, Russia, India, Indonesia, China and South Africa

* RoW: Rest of world OECD, 2012
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Relationships between Water and Energy ©+ #

Water and are interconnected.

Water and energy are interlinked in two ways:

1. WATER is used in the production of nearly all types of ENERGY
(coal, geothermal, hydro, oil and gas, nuclear)

1. ENERGY is the dominant cost factor in the provision of WATER and
wastewater services (extracting and conveying water, treating water,
distributing water, using water and collecting and treating wastewater).

Energy can account for up to 30% of total operating costs of water and waste water
utilities.

On average 15% of the world’s total water withdrawals are used for energy
production

w nevten NEXIUS ;‘:?ﬁ ’ o . e 9

german o —— QIZ ==

ooooooooooo
DEUTSCHE ZUsAMMENARSEFT



Relationships between Water and Energy

By 2035, | which
energy consumption will increase
will inCrease by water consumption by
35% 85%6
2015 2035

2015 2035 I
. [
__ s ]
e L

Source: IEA 2012, adopted from World Bank
Group

Increasing pressure on
finite water resources
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Relationships between Water and Energy ©+ #
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Single-mindedly pursuing individual goals may
Interfere with other goals

Example: Increasing electricity production

- Higher energy security f
= More abstraction of water for cooling

= Less water for other sectors and the environment
- Less water security ‘

U.S. Department of Energy, 2006

- Need for a systematic WEF Nexus approach
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Relationships between Water and Energy | ©+ #

Solutions

*
o
4

reduce water
dependency

()

se conserve water replace old,

and energy inefficient
power plants

ml

explore the use of integrate

multipurpose energy-water
hydropower dams infrastructure

3
>é «
f

incorporate
water constraints
into energy
planning

improve power
plant efficiency
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Relationships between Water and Agriculture

Water withdrawal by sector in different regions of the world (2005)
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Energy for Food Production

Direct and indirect energy inputs Greenhouse gas emissions

100%
90% B Retail preparation and cooking
BO% B Processing and distribution
70% B Fisheries production
B Livestock production
60%
B Cropping production
50%
40%
30%
Carbon dioxide CO,
20% W Methane CH,
B Nitrous oxide
10% 2
0% .
High-GDP Low-GDP Global total Global total
countries countries
~9.7 Gt CO
~50 EJiyr ~45 EJlyr  ~95 EJiyr 2-eq

FAO, 2011
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Single-mindedly pursuing individual goals may
Interfere with other goals

Example: Intensifying agricultural production

- Higher food security f Im AR
S * = y
= Competition for land resources (eg. biofuels vs. crops as food)- & * ==

=  More use of fertilisers
= Contamination of water resources
= Less water security downstream ‘

LaB, 2010

- Need for a systematic WEF Nexus approach
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The Sustainable Development Goals

* Adopted in September 2015 by UN General Assembly, Agenda for developed and
developing countries alike

« 17 Sustainable Development Goals and 169 targets, which are cross-cutting and
indivisible

« Call to move beyond sector-specific policies and planning and apply integrated
approaches - NEXUS

—

NO GOODHEALTH QUALITY GENDER CLEANWATER
POVERTY AND WELLBEING EDUCATION EQUALITY 0 AND SANITATION

DECENT WORK AND , 10 REDUCED 11 SUSTAINABLE CITIES 1 RESPONSIBLE
ECONOMIC GROWTH INEQUALITIES AND CONSUMPTION
ANDPRO!

PEACE, JUSTICE PARTNERSHIPS
AND STRONG FORTHE GOALS
INSTITUTIONS

z@

1

1 CLIMATE 1
ACTION BELOW WATER

SUSTAINABLE
DEVELOPMENT

GCALS

Goal 7: Ensure access to affordable,
reliable, sustainable and modern
energy for all

Other goals supported indirectly

UN, 2015
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Understanding the links between SDGs
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Interactions between SDGSs

« To overcome potential constraints and negative interactions between the SDGs,
coordinated policy interventions are crucial to manage competing
demands over natural resources

Example:

“If the Ministry of Agriculture puts food security through
agricultural intensification as its key SDG2 target,

while the Ministry of Water’s target is to dramatically reduce
agricultural water pollution under SDG6 and SDG14,

and the Ministry of Environment’s target is to reduce
biodiversity loss and expand conservation zones under SDG15,
then mechanisms must be put in place to negotiate how the
sets of targets should be moved forward.” (ISCU 2017: 222)

« The Nexus approach helps to visualize interdependencies and synergies
between the water, energy and agricultural sectors, which are necessary in order
to facilitate coordinated policy approaches and interventions
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Costa Rica - Reventazon River Basin

- Total area: 2.8 x 106 km?

- Third biggest basin in the country

- Population of 500,000

cccccc

aaaaaaaaaaa

- Provides 25% of the drinking water
of the Costa Rican Greater Metropolitan

AAAAAAA

Area, which is located outside the basin

- In terms of the national production:

nnnnn

— Produces 38% of the hydropower

nnnnnnnnnnnn

— Produces 50% of the cement

(= L . .
LA AL‘AM Escala 1:745,000

— Produces 85% of the vegetables
Jouravlev, Rodriguez & Penailillo, 2017

—  Produces 30% of the milk

- The only basin with a legally regulated administrator
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Major Problems in the Reventazon River Basin

Solid waste: 94 tonnes/yr

Inadequate
use of natural
resources

Overuse of fertilisers and
pesticides

2nd most contaminated river
in the country

Soil erosion

No water treatment plants

Jouravlev, Rodriguez & Penailillo, 2017; Vargas & Lee, 2017
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WEF Nexus of the Reventazon River Basin

~ WATER
Q
&ov\/ .
™ (]
06 @’\"\0 * (9
S &2 © 4%
N % %%
N ¥ 5 % 4 %7
O’ ¥ N\ ?9 S ¢ 2
& 2 ¥, %, % %
o 0. Q.
O 2 %
<% e

Modernisation of irrigation systems
Energy costs of new irrigation water
sources
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Aim of the Nexus approach

...seeks to design sustainable development solutions.

...highlights the interdependencies between achieving water,
energy and food security

...is based on an understanding of synergies

i — 4

...1Is a fundamental shift from a pure sectoral approach to solutions that

.

embrace a Cross-sectoral, coherent and integrate

perspective.

.....challenges existing structures, sector policies and
procedures at global, regional, national, provincial and local level
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Key resources of the Nexus

 The "supply securities" water,
energy and food depend on Energy — Food
ecosystems and on each other. Security S Security

 Theresources land, water and
energy (atmosphere) are part of
this ecosystem and must be
used and protected in a
balanced manner.

Water
Security
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» The Water-Energy-Food security Nexusis a
concept and approach which looks at

interconnections which are usually overlooked,
yet are very important

» The WEF Nexus conceptis about harnessing
synergies and addressing trade-offs

WEF Nexus Background



Questions
Please answer with regard to your country or region

- What are the major WEF Nexus challenges In
your country?

- Are there any Nexus related projects
Implemented In your country? = Examples?

- How could integration between the water,
energy and food sectors be achieved
under the existing institutional structures
In your country?
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