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Setting the Context
Reserves Abundance in the Arab Region

Oil Proved Reserves, 2016
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Source: OAPEC, BP statistical Review, 2017

Countries in the Arab region exhibit different energy consumption levels,
but they share their reliance on fossil fuels for energy sufficiency.



Energy consumption more than doubled in the Arab region since 1990
The Arab region is the only world region where energy intensity has been increasing, not

declining since 1990

The GCC
economies are
among the most
energy-intensive,

Some of the most
active countries
in prioritizing EE
in the Arab region
are net importing
countries,
particularly
Jordan, Morocco
and Tunisia.
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Historical energy consumption in the Arab region by country (TJ), 1990-2014
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Primary energy intensity vs. primary energy consumption per capita,
selected countries
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Unmet water demand in Arab countries

Percentage of Unmet Demand

uawap

se]eJIW
qely panu

— J — BISIUN]

aljqnday
qeJdy uelAg

eIq eIy Ipnes

le1ep

auIlsa|ed

=) e

1 02200\

1=l

1 uoueqa

[T =] siemany

uepiop

beJj

1dAB3

urelyeg

o o o O o
o w =

(%) abejaoniag

120
100

B 2020-2030 = 2040-2050

B 2000-2009

Source: Created based on data from Immerzeel et al., 2011.



The Water- Energy Nexus Concept
e

Water needed for power generation
and cooling processes

Demand
of an increasing

Prevalence of
technology-centric

lifestyles

middle class

Water Energy

Growing Increased

populations urbanization

Energy needed for water treatment,
distribution and storage
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Source: ESCWA Water-Energy Nexus Operational Toolkit Resource Efficiency Module,2017



Water-Energy Nexus Operational Toolkit
Resource Efficiency Module

Financial
Perspective:

Efficiency
improving
technologies
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Water - Energy Nexus Operational Toolkit - Resource Efficiency:
Main Objectives

- Improve the technical capacity
of government officials who
manage or oversee the
provision of water or energy
services

Improve efficiency during the
production and consumption
of water and energy resources
and services

\ \

Provide technological strategies Achieve sustainable
that can integrate water-energy management of water and
nexus considerations in the energy resources for sustainable
Arab Countries development

AN




Embedded water in energy

Energy production is
the 2" largest use of
water (after
agriculture).

Globally, 90% of power
generation is water-
intensive.

80% of global
electricity is produced
by thermal power
generation.

75% of all industrial
water withdrawals are
for power production.

Source: Water in the West, 2013.
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Water-Energy Nexus Operational Toolkit: Resource Efficiency
Technologies to improve water efficiency

> Thereis no ideal efficiency solution for all ESCWA member countries.
o Strategies must be assessed with reference to the respective situation.
» Recycling of wastewater is a strategy that can be implemented by various sectors.

o As environmental standards for discharged waters become more stringent, recycling
water becomes more feasible.

» The most energy-consuming parts of a process must be targeted.
o For wastewater treatment this is aeration.
o For water distribution systems this is pumping.

» Water consumption can be reduced in electricity generation processes by addressing various
parameters.

o Cooling types
o Combined cycle arrangements

» Several technological options for more water, efficient water distribution, particularly in the
agricultural sector, are becoming more popular.

> Intelligent systems have the potential to increase efficiencies.
o They help match supply and demand.

o They can have low capital costs.



Water reuse in the Arab countries

Reused water as a

Countries Percentage of Percentage of treated T e R
wastewater wastewater :
withdrawn
Algeria 85.37 7.29 0.84
Bahrain 36.30 4.56
Egypt 79.79 23.33 1.02
Iraq 17.04 5.61 0.01
Jordan 9487 9189 10.84
Kuwait 9560 32.64 8.54
Lebanon 1.29 50.00 0.15
Libya 7.33 - 10000 0.92
Morocco 25.29 45.20 0.63
Oman 37.76 6.22 0.17
Qatar 14.86 65.15 7.82
Saudi Arabia 89.32 25.46 0.70
Syria 40.15 10000 3.29
Tunisia 52.06 28.33 2.39
UAE ~ 90.80 54.63 6.20
West Bank & Gaza 60.00 18.13 1.30

Yemen 62.16 13.04 0.18



Example:
minimum
estimate of
potential savings
from increased
water efficiency
in the industrial,
commercial and
institutional
sectors of
California would
be sufficient to
fulfil the annual
water
requirements of
the whole city of
Los Angeles

Source: Abengoa Water,
2012.
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Water use in cooling processes

Water efficiency in electricity production

Once-through Recirculating Dry-cooling
W C W C W C
Coal (conventional) 20,000-50,000 100-317 500-1,200 480-1,100 N/A N/A
Natural gas 7,500-20,000  20-100  150-283  130-300 0-4 0-4
(combined cycle)
Nuclear 25,000-60,000 100-400 800-2,600 600-800 N/A N/A

Sources: Created based on data from Macknick et al., 2012; Union of Concerned Scientists, n.d.

Unit: Gallons of water required per megawatt-hour of electricity produced
W: Withdrawal,; C: Consumption.

» Water consumption can be reduced in electricity generation processes by addressing
various parameters.

o Cooling types
o Combined cycle arrangements




Energy management opportunities in the water and
wastewater industries

Energy efficiency
and demand
response

e Data monitoring

and process control
e High-efficiency
pumps and motors

Source: Reekie, 2013

Emerging
technologies and
processes

e Membrane
bioreactors

e Microbial fuel cells
e LED UV lamps

Energy recovery and
generation

e Cogeneration using
digester biogas
e Use of renewable

energy to pump
water

© Copyright 2014 ESCWA. All rights reserved. No part of this presentation in all its property may be used or reproduced in any form without a written permission



Water-Energy Nexus Operational Toolkit: Resource Efficiency
Technologies to improve energy efficiency

»Variation in energy savings and payback period for different strategies for the water
sector.

o Such variation shows the potential complexities involved in implementing these
strategies due to the many parameters to be considered.

»Energy efficiency measures which require the least effort can be very beneficial.

»More energy-efficient desalination technologies can play a pivotal role in improving
the overall energy consumption of the region.

o RO s currently the technology of choice but there is still room for improvement.
o The use RE for power desalination is rapidly being adopted in the region.

» Cost sharing between energy and water utilities must be facilitated in support of
efficiency measures.

o Water avoided costs must be considered with embedded energy analysis.
» By regulating tariffs more effectively:

o Theinvestment required for the adoption of more energy- and water-efficient
technologies can be facilitated

o End-use consumption can be better influenced.
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Water-Energy Nexus Operational Toolkit: Resource Efficiency Module
SDGs- KPIs for Resource Efficiency-W-E-Nexus

>
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The 2030 Agenda advances an integrated approach to SD.

Dedicated goals and targets for water and energy with indicators for
monitoring implementation.

Dedicated indicators for energy and water efficiency with
interlinkages with other targets.

Dialogue is crucial among the various water-energy partners.

The level of coordination and collaboration between the water and
energy sectors in all stages of planning and implementation must be
increased to achieve targets.

Water and energy efficiency indicators are vital to measure
progress with respect to the water-energy nexus in the Arab
countries. Data required for these indicators is not always
available.

Sustainability reporting frameworks are a good steppingstone
towards addressing the water and energy efficiency indicators.
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