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WEFE NEXUS INTERNATIONAL CONFERENCE

Day 2 — 12" February 2025
PILLAR 3: WEFE NEXUS SOLUTIONS
CHALLENGES AND OPPORTUNITIES FOR WEFE NEXUS SOLUTIONS.

KEYNOTE SPEECH |

Multicounty experiences with trade-off analysis
and WEFE Nexus

Prof Bassel Daher
Assistant Director for Sustainable Development

Texas A&M Energy Institute
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Challenges and Opportunities for
WEFE Nexus Solutions

Bassel Daher, PhD

Assistant Director for Sustainable Development | Texas A&M Energy Institute
Research Fellow | Institute for Science, Technology, and Public Policy
Adjunct Assistant Professor | Department of Biological and Agricultural Engineering

Texas A&M University
TEXAS A&M UNIVERSITY ﬂ
Texas A&M L]
. Energy Institute

These projects are part of the
PRIMA programme supported
by the European Union.
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FOOD ENERGY
+50-60% +807%

30% of world energy

by 2050 consumed by food sector by 2050

illion people 746 million p
ffer chronic lack acces
hunger electricity

(IRENA 2015; Daher and Mohtar, 2022)
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Seven Strategic Action Areas

IWMI

International Water
Management [nstitute

Building resilience in fragile and
conflict-affected agrifood systems through
a water-energy-food nexus approach

Fragility has become a prevalling reality in an increasin

The CWANA regioa, which 3
and West Asia and
by the Usited Nations &

06‘0?

0005

BONEX

Data, analytics,
and risk
\ monitoring tools

Governance
and policy
coherence

Financing
and
investment

WEF Nexus in

Fragile
Scaling up Contexts > |
successful Science-policy
innovations dialogue

Stakeholder
engagement
and outreach

Capacity
building

(Al-Zu’bi, M.; Daher, B.; Brouziyne, Y.; Laamrani, et al., 2023)

These projects are part of the
PRIMA programme supported
by the European Union.




WEFE Nexus Research Networks
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Univ Calif Berkeley

Int Water Management Inst
Int Inst Appl Syst Anal
Univ Utrecht
Aalto Univ
Int Food Policy Res Inst

Univ lllinois
Univ Maryland

Natl Taiwan Univ
Arizona State Univ
Natl Univ Singapore

Texas A&M Univ..

Amer Univ Beirut
; . Univ Surrey
Chinese Acad Sci P Oxford

Univ Chinese Acad Sci UCL

Univ Manchester
Univ Exeter

Univ Leeds
Michigan State Univ

Beijing Normal Univ

(Zhu et al., 2020)

These projects are part of the
PRIMA programme supported
by the European Union.
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PRIMA programme supported

by the European Union.
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Stakeholder Engagement Workshop

Barriers to
Communication

gagement 1
osking the right questions?

Stakeholder Engagement Meeting in
San Antonio, TX

g

Legal and procedural barriers: Institutional
mandates and lack of coordination mechanisms.

Financial: who will pay for the time and effort involved
in pursuing increased communication?

Uniformity of Language (units, abbreviations, syntax
and context of problems and solutions).

Planning Horizons differ for water, energy, and food
(10 to 50 years) causing ideological differences and
creating barriers.

Different values systems differ across sectors and
organizations.

. Competition between local, regional, global

organizations and across industries leads to issues of
confidentiality, restricted data.

7. Self-interest versus collective goals - Silo mentality

Lack of common goals and collaborative projects

These projects are part of the
PRIMA programme supported
by the European Union.
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WEFE Nexus is Jordan

€ Jordan v in 2023 v

The Water-Energy-Food (WEF) Nexus Index is a composite indicator that aggregates 21 globally
available indicators. The WEF Nexus Index value for Jordan is 42.7, placing the nation in the 152"
position for the countries assessed. Jordan has a value of 49.6 for the Water pillar, 36.1 for the

WEF NEXUS Index

Energy pillar and 42.5 for the Food pillar.

WEF Nexus Index The Index includes three pillars Each pillar includes two sub-pillars

42 - 7 15279 world rankin 2023

49.4
i = 425
36.1 fi
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Economic Modernization Vision

_ _ Education | (ECD) | K-12 | Higher Education | TVET
FDI | Domestic Investments | PPP Projects | el | Data | R&D & Innovation | Entrepreneurship &
Mega Projects ; I Startups

Smart Jordan

ICT Services | Creative Industries
| Healthcare | Financial Services |

Trade | Mobility

Green Economy | Green

Economic Sectors | Green (8
VT3l Green Jordan

(3F Culture & Nature Tourism |
Y4 Medical & Wellnass Tourism |

' Faith Tourism | Film Production
Y

Locations
Sustainable High Value Mining | Chemical Products | Pharmaceuticals |
Resources Industries Engineered Products | Textile Products | Agriculture and
Food Security | Food Products | Logistics

Urban development | Quality of Life
Vibrant
Jordan

Energy | Water

Water

@ Sector Facts (2021)

GDP/employee NRW*
Percentage

JD 223k 47%

17% abave avg.

@ Proposed Initiatives

* Reduce NRW* by 2% annually.

* Launch national desalination projects.

» Provide opportunities for private sector investments.

* Improve efficiency of energy use in the water sector, increase the use of
renewable energy sources, and implement water dam pumped energy storage
projects.

» Improve water efficiency and financial self-sustainability.

+ Upgrade water supply/demand management monitoring and control.

+ Launch water conservation awareness program.

» Establish climate resilience and sustainable water use.

+ Utilize technological solutions for water sustainability program

» Launch National Innovation Center,

= Proper implementation and enforcement of water laws and regulations.

[- Establish Nexus Council (Water, Agriculture, Energy and Environment). ]

* Non-Revenue Water

These projects are part of the
PRIMA programme supported
by the European Union.
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Development of a Water, Energy, Food and Environment (WEFE) Nexus in Jordan

Overall project Methodology

Review of Interviews and review Dissemination and
Literature of literature national dialogue
« Identification of a list of » Assessment of WEFE NEXUS * Engaged stakeholders
best practices across policy and regulatory ‘“ClUdlnﬁ mlntlstrles;
; frameworks research centers,
the selected countries s NGOs in a dialogue
and other global + Sectoral institutional around the WEFE
01 examples 03 frameworks nexus in Jordan
» Existing coordination 05 07

mechanisms

Cross-ministerial

Online and in-person Capacity building

interviews 02 and engagement 04 sectoral 06 workshop
workshops consultations
« Identification of key challenges * Introduced the WEFE nexus + Development of draft WEFE + Co-created and refined the
across sectors concept to cross-ministerial governance framework with WEFE governance framework
« Identification of coordination representatives across specific coordination including coordination
challenges between sectors + Engaged in discussions processes and mandates for processes, mandates, and
= |dentification of selection criteria related to cross-sectoral involved actors responsibilities
for countries for best practices coordination challenges and + Approval of WEFE framework + |dentified the vision and
review ways to address them by Prime Minister Office mission of the WEFE nexus
framework

TEAM

Nadejda Komendantova (/International Institute for Applied Systems Analysis)
Ahmed Al Salaymeh (University of Jordan)

Bassel Daher (Texas A&M Energy Institute)

Eyad Batarseh (Scientific Sustainable Vision for Engineering and Environment)
Aleksandr Martusevich (International Institute for Applied Systems Analysis)
Hani Muhsen (German Jordanian University)

Interviewed Stakeholders

Consulted Stakeholders oo e
Prime Minister's Office H

.

-gerw

: TN
Co-funded by cooperation J_'A] i
the European Union ETSCHE ZUSAMMENARBET =

Ministry of Energy and Mineral Resources
Ministry of Water and Irrigation

Ministry of Environment

Ministry of Finance

Ministry of Planning and International Cooperation

Water Authority of Jordan

Jordan Valley Authority

National Electric Power Company (NEPCO)
Energy & Minerals Regulatory Commission

National Center for Security and Crisis Management

Member of Energy and Mineral Resources Committee/ The Jordanian Parliament
The Higher Council for Science and Technology, The National Center for Research
and Development

Jordan Society for Scientific Research, Entrepreneurship, and Creativity

EDAMA Association

GlZ-Jordan

German Development Bank

World Bank

EU Delegation to Jordan
Friedrich-Ebert-Stiftung Jordan & Irag

3 IN THE MEDITERRANEAN AREA

nexus &9

30+ Zoom & In-person interviews
in August-September 2022

Questions on topics including:
=Secforal challenges

=Barriers for cross-sector cooperation
=Success stories

= Suggestions for improved governance
structures and mechanisms

*Decision making challenges

Nexus Regional Dialogues Programme

These projects are part of the
PRIMA programme supported
by the European Union.



Key Institutional and Governance Challenges

Different sectors operate with distinct strategic interests, legal
frameworks, and governance structures.

Lack of a common long-term vision leads to siloed planning.

Frequent leadership changes and shifting high-level guidance
create reluctance to drive change.

Inefficiencies within the public sector hinder effective decision-
making and implementation.

Limited capacity among local partners, as new technologies
require technical expertise for operation and maintenance

Weak organizational structures and insufficient capacity to lead
coordination efforts.

Absence of technical personnel to follow up on high-level
agreements and ensure coordination.

Challenge in identifying who will be leading this coordination and
which ministries should be involved

These projects are part of the
PRIMA programme supported
by the European Union.
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Approved WEFE Nexus Governance Framework

Prime Minister

Official reporting
structure "‘
Cooperation and Economic Development
Consultation Committee MoPIC Minster

(existing ministerial committee in the

cabinet)
Management:
Line
Ministries

» Higher council for
Science and
Technology

» Think Tanks

» Academia and
research (R&D)

» International
development
partners/donors

|

WEFE Nexus Coordination Committee —
(Technical)

' Nexus units
or officers in
Ministries

Secretariat

WEFE Nexus

e.g., Pumped e.g., Green e.g., RE
Storage Hydrogen Desalination

These projects are part of the
PRIMA programme supported
by the European Union.
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Gaps and Next Steps

1. Co-identify common performance indicators across sectors to facilitate
alignment of strategies and enhance coordination.

2. Develop tools and analytics to evaluate the impact, synergies, and
trade-offs of sectoral plans on these Key Performance Indicators (KPIs)
will be crucial for informed decision-making.

3. Prioritize capacity building in systems thinking will foster a shared
understanding of WEFE nexus challenges and opportunities among Cross-
sectoral stakeholders.

4. Implement mechanisms for data exchange and sharing will enable the
synthesis of existing data, facilitating varied analyses and quantifying the III
Impact of different strategies on collective indicators. -

These projects are part of the
PRIMA programme supported
by the European Union.
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WEFE Nexus Analytics

y
|"¢' )
Scenarios The Resource N’h—:r?@gr’:em Strategy Guiding Tool
ABIOLINI D) ... eoeeemmreeeersesssssnmmnesesrseses MO WS (19) Trade-off
Evaluation
Choice of type and CO,/kwh Scenario Outputs Water
amount of crops 18
produced ‘

w
Reliance 0% 12% Energy
: E : / m Land ’ 20%
Energy Cost » 6%
Nutrition
@ Reliance 57%
Emissions Cost

LBP/ton

16%

Groundwater Land
Land

Surface water hatton) —
Treated wastewater

kJ/ton

Financial

(LBP/ton)
Energy ‘ . Stakeholder
Nutrition/ton LBP/ton preferences
Diesel
Gzz?gfe (Dal | Mohtar, 2015; Multi-
Wind  £0ee) stakeholder

dialogue

These projects are part of the
PRIMA programme supported
by the European Union.
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househalds

The Resource

Carbon

(ton CO,/m’]
(ton CO,/ton)

< Diesel

¢ NG

Energy
{k}

¢ Solar

. Wind/Other

Management Shategy Guiding Too

fha/ton) ($/ton)

rainfall Land Financial

Efkd/ha)
(kifton)

Domestic S
o

A

Tillage

Pump Surface water

Industiral A
Water
o\ TWW (tons)

Harvest

Desalination Food

éFertiIizer Production
Transport

TW/Other <

Agricultural

8.

| WR (Open Ag.) il
WR (Protected Ag.)
(m/ton)

LLOCﬂ Market ;55
’(MGIOMI market

(Daher and Mohtar, 2015)

Shift in narrative from full self-sufficiency to trade-offs

Develop robust trade strategies for primary food needs;
identify countries of low risk; diversify import sources

High water, energy, land, $ costs = higher security

Hypothetical Scenario

200%

150%

-
o
=]
Ed

50%

% CHANGE

0%

-50%

Percentage change forresources as a result of 10%
increase in self-sufficiency per product

+153%

+97%

E2

+93%

c2

+82% +82%

+82%

c1

+78%

F Local Fm:rt IM’ m

WATER LAND

-12% -11% -11%
®
)
- W E s Y mEN - Eldllllllt buppulu:u
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Lebanon

@ S vty T Scenario A: Nutrition-centric

Water-energy-food-health

nexus in Lebanon o Water: 80% aroundwater, 20%

Rank the decisions you are most likely to do on your farm.

Case study

s Lyl : o :

Use alternative Grow different O Use alternative "ﬁ *
energy sources @ crops M irrigation sources X
in an effortta e Tl in an effort to in an effortlc

improve profit improve profit improve profit

Enerty e save water save energy save energy
reduce emissions save land save underground water
save water reduce emissions

reduce emissions

improve nutritional value

e Energy-Water: 100% Diesel l 62% .
) . 0 g — 0.6% w— - 6% = .
° Energy-FOOd: 70% Dlesel, 30% Gasoline Water Energy Land Emissions Nutrition Reliance
4.0%
-10.7%

(Daher et al, 2022)

These projects are part of the
* PRIMA programme supported
by the European Union.
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Lebanon

» Investing in locally producing Lebanon’s needs of broad beans, lentils,

Water-energy-food-health
nexus in Lebanon

chickpeas, and peas, results in cost savings, increased nutritional value in
the locally produced basket, and reduced reliance on foreign markets.

This comes at additional water, energy, land and carbon footprints which need
to be accounted for.

Given the uncertainty of future currency conversion rates, it becomes more
critical to identify a strategic food basket that could be produced locally to
reduce reliance on foreign markets.

This analysis can support national tradeoff evaluation toward answering
major questions within the food and agricultural system related to food self-
sufficiency and economic development.

These analytics could play a role in engaging multi-stakeholders and catalyzing
cross-sectoral dialogue around tradeoffs and future pathways and
development strategies.

The case study could be adapted and replicated in other countries in the
MENA Region.

These projects are part of the
PRIMA programme supported
by the European Union.
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DATA AVAILABILITY AND
ACCESSIBILITY

Lack of
comprehensive,
reliable data

w.u
O:....

DATA INTEGRATION

Varying formats,
resolutions,
temporal scales

DATA QUALITY AND
ACCURACY

Inconsistent, outdated,
or poor-quality data can

undermine the reliability;

Particularly problematic
when using proxies or
extrapolating data from
incomplete datasets

DATA SHARING AND
GOVERNANCE

Institutional barriers
to data sharing

Data ownership can
limit access to
necessary datasets
across sectors

3 IN THE MEDITERRANEAN AREA

Existing Challenges for WEFE Nexus Assessments

DISCONNECT
BETWEEN DATA
USERS AND DATA
COLLECTION

Disconnect
between data
collected and
data needed for
decision making

These projects are part of the
PRIMA programme supported
by the European Union.



loT as a Data
Collection
Enabler

*Smart water meters &
sensors (households, ag.,
industrial)

eLeak detection & loT
infrastructure monitoring —»

*Reservoir and dam
monitoring

*Water quality

*Air quality monitoring (NO,, CO,)
*Forest health & deforestation
*Water quality
*Biodiversity species
*Soil health

*Smart meters for energy
consumption monitoring loT
(households, industries)

*Grid load balancing/ monitoring
real time distribution

Centralized cloud-based
platform to gather,
store, and manage this
vast amounts of data

*Renewable energy forecasting
*Energy storage optimization

*Real time weather and climate
data for energy prediction

O PRIMA

f IN THE MEDITERRANEAN AREA

*Smart ag. systems (soil
conditions, crop
health..)

eLivestock monitoring
*Supply chain tracking

*Demand forecasting via
smart retail

*Crop disease and pest
detection

*Aquaculture
monitoring

. These projects are part of the
* PRIMA programme supported

*

i by the European Union.
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Broader loT *Where?
Broader Context |, —  When?
Context How?

Disaster
preparedness
 Population *Poverty and
growth inequality
« Migration *Economic growth
* Urbanization and development

Centralized cloud-based

* Climate platform to gather,
loT store, and manage this loT
—> 4—
_ vast amount of data.
«Water Mix '\
 Where? +What?
-\|1|Vhe’r>1. *How?
OW: *When?

*How much?
*Import? Export?

*National
growth plans e 'V”VT *Geopolitical
*When?
*How?

These projects are part of the
PRIMA programme supported
by the European Union.
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Scenario Analysis
and Assessment

20Fllae
MESTHES T,
i HESTHEST
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BONEX

Ecosystem

— ol

Broader
Context

These projects are part of the
PRIMA programme supported
by the European Union.
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Cross-sectoral
analysis while
addressing data
sharing challenge Ecosystem

loT loT
_> 4_

Broader
Context

=1 S RIETS
HESTHESS,
MHESFHEST T
O HES HES T

BONEX

These projects are part of the
PRIMA programme supported
by the European Union.
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Remaining Considerations

Iad

- o &

Challenges in Lack of technical High computational Data privacy and Resistance to adoption
harmonizing multi- expertise in Al and requirements and governance issues, of Al solutions in
sectoral data for Al domain-specific infrastructure especially in politically traditional governance &

analysis knowledge in WEFE limitations sensitive regions resource management
systems frameworks

These projects are part of the
PRIMA programme supported
by the European Union.
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IMAGINE

“Harnessing Al and loT
for Enhanced WEFE Nexus Security:

Challenges, Opportunities, and Future Directions in Jordan”
(META Al)

S U R E Kok These projects are part of the

& [

& f
; . g z Bl SRR PRIMA programme supported
BONEX '
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IMAGINE
“WEFE NEXUS in JORDAN”
(META Al)

===
B

| WEFE oo

Navkaes

These projects are part of the
PRIMA programme supported
by the European Union.




International 281 million

migrants*

international migrants globally in 2020,
or 3.6 per cent of the world’s population

1 1 7 million
Displaced

persons®'

people were living in displacement globally
at the end of 2022 (includes refugees,

asylum-seekers, IDPs and others)

ad(:..\“a

=S/ |

. |\ LS
@IOM A > | |
WORLD MIGRATION

AR
REPORT 2024

\

@
%
%

=1 S RIETS

MESTHES T,
MHESTHESN
(TRIET F LT T41E

BONEX

West As'®
Abel, G )., Cohen, J.E. (2019). Bilateral international migration flow estimates for 200 countries. Sci Data 6 82

QPRIMA

PARTNERSHIP FOR RESEARCH AND INNGVATION
IN THE MEDITERRANEAN AREA

These projects are part of the
PRIMA programme supported
by the European Union.



https://www.nature.com/articles/s41597-019-0089-3

BUILDING NEXUS RESILIENCE:

ADDRESSING MIGRATION AND CONFLICTS IN
WATER-ENERGY-FOOD SYSTEMS

DRESDEN
NEXUS
CONFERENCE
DNC 2025| The Future of Resources

Resources for the Future

TEXAS ABM UNIVERSITY GIERY Food and Agriculture
TexasA&M_ m 3"‘_‘:_4 q;{ UNU @ I O I v I @ Organization of the
Energy Institute I \‘_,4'7\(_/ FLORES

UN MIGRATION United Nations

‘,“n"\ d @ International fﬁ % AT
| ‘;) ‘:!i = P Rl MA e mas":':i:telz:urces { ) REseancy

2 COLUMBIA CLIMATE SCHOOI v UNU ECOLE O
CENTER FOR INTERNATIONAL FARTH SCIENCE i@' EHS LLR Y OF SANTE 3 pch
INFORMATION NETWORK PUBLIQUE Al s

0 PRIMA
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These projects are part of the
PRIMA programme supported
by the European Union.




These projects are part of the
PRIMA programme supported
by the European Union.
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