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Developing concepts of disruptive WEF innovations

Introducing the 0SeMOSYS model

17:00

Closing the Transition Space meeting
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What is a Transition Space?

Supporting transitions within the perspective of sustainable development requires an active
involvement of different quadruple helix actors (civil society, private sector, government &
administration, and knowledge institutes). All these actors have different ideas and visions regarding
certain societal issues. However, to initiate and stimulate societal transitions a common understanding
of one or more systemic issues and shared long-term actions is indispensable. A Transition Space (TS)
is a way to reframe problem perceptions in the context of long-term visions of the different actors and
to create a strong interaction between the members based on an agreement on relevant values. It is
a systemic instrument to co-develop a common vision, an agenda, and a supporting network to tackle
complex societal issues in a selective and strategic way. The TS members make up an innovation
network, within which various perceptions of the persistent problem and possible directions for
solutions can be deliberately confronted with each other and subsequently integrated.

Participants
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DAY 1

In an introductory lecture on ‘Transition Management and Systems Thinking’, the importance of
applying different lenses to build a broad and comprehensive understanding of complex problems was
stressed. An important part of this first therefore comprised a collective exploration of different lenses
when looking at the WEF Nexus challenge. The lens of values and the lens of time were two important
lenses the group worked around on the first day. The figure gives a visual representation of the main
takeaways of the introductory lecture.
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Brainstorm on values that the WEF system has to deliver.

Results

First, an open and collaborative discussion was organized where the TS participants were encouraged
to share their perspectives, experiences, and priorities regarding the desired outcomes and impacts of
the water-energy-food (WEF) system on Kenyan society. The broad range of values identified by the
participants — who considered economic, social, environmental, as well as cultural dimensions of
sustainability — was captured in real time by a graphic note taker (cf. Figure below).

‘Long list’ of values that WEF system should bring to society:

“Sustainability”: umbrella term, to be specified further
“Development”: increase the capabilities of people

“Well-being”: holistic concept, different from pure welfare (monetary income)
“Accessibility”: of infrastructures for everyone

“WEF security”

“Affordability”

“Productivity”: no waste of valuable resources

“Inclusivity”: people working on different sectors should interact
“Connectivity”

“Providing life”: not only for humans

“Nutrition”

“Peace”

“Dignity”

“Livelihood”

“Reliable”

“Recreation”

“Resilience”: looking into the future — the ability to bounce back from external shocks
“Innovation”: creating new systems, new ideas, new technologies
“Monetary value”

“Economic growth”

“Economic development”: different from economic growth — growth should benefit all
people, specifically the least well-off in society

“Cultural identity”

“Social development”

“Services”

“Safety”

“Ethics”

“Health”

“Education”

“Transportation”

“Conservation”: of food, the environment

“Sanitation”

“Food & nutrition security”

“Power”: associated to the ownership of resources/infrastructures
“Justice”

“Trade”

“Shelter”

“Equality”

“Water security”
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“Energy security”

“Sustainable urban development”

“Employment”

“Job security”

“Self-reliance”

“Freedom”

“Coherence”: contributing to a harmonious society

Stronger rural areas”: referring mostly to infrastructures, transport, reducing urban
immigration
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The importance of this exercise is twofold. First it transcends classical sectoral thinking and puts
thinking about the WEF Nexus in immediate relation with (a direction of) societal change. Secondly, it
shows the impressive number of expectations that (often implicitly) are projected onto the WEF Nexus
governance.

ILLUSTRATIVE QUOTES FROM THE SESSION:

“ECONOMIC GROWTH MEANS GDP INCREASE BUT DOESN’T MEAN THAT IT IS CASCADING TO THE
COMMUNITIES AND THE CITIZENS.”

“IT IS VERY IMPORTANT TO CONSIDER THE CONCEPTS OF VALUE CONFLICT AND VALUE TRADE-OFFS”

“WE ARE CRAZY. KIDS HAVE THE ABILITY TO SIMPLIFY THINGS AND THEY WILL SAY THAT WE ARE
OVERTHINKING THE PROBLEM.”

“WE ARE TOO AMBITIOUS, AND WE ASK TOO MUCH FROM ONE SYSTEM”
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Future work

The outcome of the TS brainstorm on values will be further used to inform Deliverable 2.4 on
“Transition objectives, criteria and indicators”. A clustering methodology will be applied, composed of
the following steps:
e Review of the long list, making sure that each value is clearly articulated, and

duplicates are removed;

Identification of common themes or patterns;

Creation of initial clusters;

Iterative grouping and refinement of the initial clusters, based on feedback of the TS

participants;

Finalization of clusters and values;

Incorporating clusters in Deliverable 2.4

“From — to” exercise

TS participants were asked to look back at the major changes that occurred in WEF nexus management
in Kenya, and what the expected trends would be for the coming years:
A. What for you is the major change over the last 10-20 years related to WEF in Kenya?
B. What are the things that will change more dramatically over the next 10-20 years in Kenya
related to WEF(expected change, not desired)?

Contrasting the current state ("from") with the expected future state ("to") allows participants to
identify challenges or opportunities that need to be addressed during the transition (positive trends
that can be reinforced, negative trends that need to be countered). This helps prioritize actions and
interventions that will bridge the gap between the current and desired end state (cf. Future visions).
Results of the exercise are reported in the following table and figure:

What changed the most in the WEF nexus in |What will change the most in the WEF nexus in the

the last 15 years? next 15 years?
Water Water
e Less access to water e More floodings (Volta)
e More salination of water e Less wetlands (Volta)
e Lower water quality (mining activities, e More competition for water usages (energy,
contamination) agriculture, residential, industry) and change
More water quantity (precipitations) of scale (local to global)
Capacity gap (finance) in implementing e Decline in aquifers and availability of
Integrated Water Resources groundwater (Kenya)
Management (IWRM) e Increased price of water
Ecosystems Ecosystem
e Bush fires (due to climate change) e Increased conflicts between humans and
e Disappearance of wetlands due to wildlife
urbanization and land conversion
(Kenya)
e Increased conflict between humans and
wildlife
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Energy
e Transition towards renewable energy
(geothermal, solar)

Food
e More sub-division of land
e Increased land conversion to marginal
lands is now used for agricultural
activities

Transversal

e Increased impact of climate change a
Changing rain patterns

e |Increased interest of political actors in
WEF nexus

e Low implementation of policies due to
lack of accountability

e More political good-will implement
policies

Sustoinable water

energy food pathwaoys

Energy

e More renewable energy (hydrogen, solar,

Food

wind)
Power pool integration (EAPP)

Increased food security

Lower production (decreasing productivity)
and low availability of food

More complex food systems — more
technologies

Increase demand for food and diet change
due to the increase of income

Increase role of technology in WEF security
Increase information access on WEF nexus
More land conversion (arable land)
Intensify dry land for farming

Regional agricultural market

Transversal

More organization issues

Security issue for water & food (deforestation
and land degradation)

Becoming a too political topic

More climate financing: How to mobilize it?
Increased of price for WEF services

Young people are more interested by the
agricultural sector (commercial)

More responsive governmental institutions
Increased regulations in all sectors

Increased irrigated agriculture (water & food)
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Future visions on the Energy-Water-Food system of 2063

TS participants were subdivided in three groups. Each of these groups was assigned to one system
(water, food or energy) and asked to visualize (with the aid of creative materials that were available at
the table) a sustainable future for their system. Next, participants were asked to think about the links
to the other systems (“What do you need from the other systems in order to enable this sustainable
future?”).

Envisioning is an important step in the work of a TS. Envisioning helps participants articulate a shared
vision of the desired future state of the system undergoing transition. By collectively imagining what
success looks like, participants can set a clear direction for the transition process and align their efforts
towards common goals and objectives. A well-defined vision can serve as a guide for decision-making
on the scenarios and pathways that will be modeled with the aid of the 0SeMOSYS model of the Tana
River basin. The work done in the first TS meeting sets up the potential building blocks for such visions,
which have to be further articulated into coherent future storylines before the 2" meeting of the TS
(within one year).

The picture below represents the work of the ‘Energy’ subgroup.
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Results of the Energy group

(Energy) Integration within the region.

Promote local R&D innovation and local finance. Just transition. Getting more from local.
Self-reliance in the technology chain. China is currently the technology driver.

Develop own capacity to manufacture locally.

A more efficient power sector with less players.

Accessibility. We need 99% access to energy. Clean, reliable.

Transmission lines are reliable.

Cleaner and sustainable technologies.

Diversified energy sources. Less reliance on hydro due to less rainfall because of climate
change.

Harmonization of regulations within the regions.

Payment for environmental services upstream.

Energy system more flexible with the integration of storage solutions (batteries, hydrogen,
pumped hydro)

Multi-purpose dams.

Circular use of water.

Wastewater. Treatment is very costly. Generation of energy from wastewater.

Transport sector. With also biofuels, electrification, and hydrogen.

Decarbonization of industry with the aid of hydrogen.

Hydrogen export

Linkages to other sectors to achieve the desired future

Water is used for energy generation (hydro + geothermal)

Management of ecosystems to maintain water.

Irrigation. Dams can benefit the communities around for irrigation and drinking purposes.
Multi-purpose Dam.

Ecosystem services are important for upstream services of hydropower dams.

When doing farming, water quality is affected. If you stop me from farming, then | should be
compensated.
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Saltation in the dam. Good farming practices are needed to conserve the water quality for
the hydro reservoirs.

Smart Irrigation systems need energy, including mechanization of farms using clean energy.
Energy is very important for value-adding like drying. Reduced post-harvest losses through
drying.

Water pumping for farming.

Water needed for hydrogen production. Hydrogen used as energy storage.

Competition between fuel crops and food crops. Biofuels will compete with food crops for
land, water, and energy for irrigation.

Solar competes with food for available land. Competition between land and energy.
Biogas from food and livestock waste.

Desalination requires energy.

Results of the Food group

Along the value chain of the food system (sowing the seeds, nurturing crops, harvesting
crops, post-harvest treatment, transportation, etc.) most food waste occurs between harvest
and consumption of food due to inadequate conservation methods.
The availability of clean and reliable renewable energy can help:

o Enough energy for cold storage to avoid waste

o Remaining waste can be used to produce biogas

o Biogas can be used to power mechanical treatment technologies (tractors,

harvesting machines, etc.)

Another idea is to move the value chain closer to the farmer: one town/one factory (adding
value for farmers at the lower end of the value chain)
Who takes responsibility for setting up the local factories? Government or private
companies? Competition between both is ongoing.
Traditional knowledge/cultural practices stand in the way of making local food production
more drought resilient. Water saving is a priority => recycling of water should be practiced
wherever possible
Change to more drought resilient crops is an option but difficult for cultural reasons: a diet
based on indigenous crops is seen as a ‘poor-man’s diet’ => need for decolonizing the food
system.
Big problem is financing all the required changes in the food system. Agriculture cooperatives
could be a solution here.

Linkages to other sectors to achieve the desired future

Agricultural waste (biomass) is used to produce biogas (for powering agricultural machinery)
Access to information can help (predicting periods of drought as well as excessive rainfall)
but farmer need a smartphone and therefore also access to clean energy

Better irrigation can help, this requires pumping which also needs clean energy

Electricity should come from decentralized energy system (island mode)

Results of the Water group

Water is a valuable resource. Introduce water accountability.

Water is recycled to the maximum extent possible

Establishment of a fine-grained climate information system. Farmers are warned of
upcoming climate events (draughts, heavy rainfall)

Desalination of seawater (or salty ground water)

Conservation of water ecosystems (wetlands)
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e Widespread availability of clean water through water treatment technologies
e Efficient irrigation techniques

Linkages to other sectors to achieve the desired future

e Energy needed to pump water (for irrigation, drinking water)
e Energy needed for wastewater treatment
e Multi-purpose dams (electricity generation, irrigation)
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DAY 2

Principles for a sustainable WEF nexus management

After a ‘Future Speed date’ exercise (where the participants were asked to think about one thing that
is already possible now and that really amazes them), a brainstorm was organized on the principles
that should become guiding when developing WEF plans, policies, or projects of the future. The
difference between a principle and a value lies primarily in their nature and application. While
principles provide overarching rules or guidelines for actions or practices, values represent deeply held
beliefs and priorities that inform attitudes and decision-making. Principles are more prescriptive in
nature, guiding actions based on fundamental rules, while values are more descriptive, reflecting
personal or collective preferences and aspirations.

Results are recorded below. Just as for the values, these principles will be clustered (ideally into 7
leading principles) and submitted for feedback to the TS participants.
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Description of 4 disruptive WEF cases

To make the principles more tangible, the TS participants were divided into 4 sub-groups that each
discussed an innovative practice invented by the TS facilitators. Participants were asked to describe
how each of these cases would work in practice (who would be involved, what would the practice
achieve, how would decisions be made, etc.).

WEF competition solving space
WEF energy farmers.
WE-Factory in every town.
WEF activist movement.

PwnNR

WEF-competition solving space

The WEF collaboration space involves launching a WEF secretariat under the office of the prime
minister. This WEF secretariat has an audit function: it has to check every policy plan submitted by
other ministries has implemented the correct WEF assessment procedure. Each of the ministries
submitting a plan that has a significant impact on either water, energy or agriculture has to do such an
assessment before submitting plans to the Ministry of Finance. The WEF assessment has to follow the
principles of transparency and inclusiveness (upstream consultation of stakeholders before the plan is
submitted). The WEF secretariat audits these assessments and gives a certificate of approval when the
correct procedure has been followed. In particular, such WEF assessments should

e |ook for synergies to the maximum extent possible

e contain an evidence-based and scientifically sound WEF impact assessment

e plan mitigation in case a serious impact on one or more of the WEF sectors is unavoidable.

WEF Energy farmers
Participants in this sub-group created a storyline:

“In 1979, VITO Power entered Kenya with ambitious plans to invest in the Tana River Basin, promising
to boost the fish supply of the river and restore ecosystems. However, after four years of negotiations,
they failed to reach consensus with the local community. Instead, they struck a deal with the local
government to relocate 10,000 households downstream, driven by the need for funds. Unfortunately,
when VITO Power realized the dam's size wouldn't suffice, they diverted water upstream, adversely
affecting communities there. Operations commenced in 1994 amid a severe drought, leading to cost-
cutting measures that compromised the dam's integrity, resulting in cracks and subsequent flooding
downstream, devastating crops and livelihoods. The impacted communities, both upstream and
downstream, voiced their grievances, highlighting the detrimental effects of the dam's
mismanagement.

Recognizing the urgent need for change, VITO Power underwent a shift in management, embracing a
new mindset centered on community engagement and shared values. Collaborating with downstream
communities, VITO Power initiated tree-planting projects, aiming to mitigate the environmental
impact and foster resilience. This proactive approach garnered praise from local politicians, who
acknowledged the positive strides made by VITO Power in addressing community concerns and
undertaking environmental stewardship efforts. Through these collaborative endeavors and a
renewed commitment to sustainable practices, VITO Power and the affected communities are forging
a path towards reconciliation, resilience, and mutual prosperity in the Tana River Basin.”

WE-Factory in every town
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In envisioning a functioning WE-Factory in every town, the aim is to cultivate environments where
individuals and families can flourish without the need to migrate to major urban hubs like Nairobi. This
holistic approach to community development encompasses various aspects, including energy
independence through the establishment of energy islands. These energy islands harness the potential
of renewable energy sources like solar and wind power. By situating power facilities closer to energy
sources such as wind farms or solar arrays, communities can minimize transmission losses and optimize
the utilization of renewable resources.

In addition to energy considerations, the WE-Factories prioritize the preservation and management of
water resources. Ensuring an adequate supply of water is essential not only for sustaining local
ecosystems but also for meeting the diverse needs of agriculture, industry, and households. By
implementing integrated water resource management, investing in infrastructure for rainwater
harvesting and storage, and promoting responsible water usage practices, communities can enhance
their resilience to droughts and water scarcity while safeguarding the environment for future
generations.

WEF activist movement

“We the WEF movement have a petition to bring back power to the people in Africa in what matters
most to them, Water energy and food.
1. Bring power to the people. People who have the resources also have the decision on what to
do with them
We want to be a movement of solutions.
Provide alternative visions on business models. Decolonization.
Ensure that we are inclusive, and everyone can share their voice.
Focus on local farmers, who are the ones affected by WEF policies
Youth must be able to share their voices.
Work with other entities like NGOs to have more impact.

NouvhswnN

What have we seen from these actions?
e Job creation
e Increase access to WEF analysis
e Communities more aware and willing to protect resources
e Amplifying communities’ voices at international level. We could tell that organic agriculture
is a real alternative.

Conclusion

In conclusion, the 1% Transition Space meeting of the Tana River basin has provided a vital platform for
participants to engage in collaborative dialogue and action towards the sustainable management of
water-energy-food systems. Through insightful discussions, shared experiences, and diverse
perspectives, we have identified key values, principles, and building blocks for advancing sustainability
in these critical sectors. The results of this first meeting will be further developed into tangible assets
that serve to support the overall ambition of the EPIC Africa project:

e Values will be clustered and further developed into criteria and indicators (Deliverable 2.4, to
be submitted in October 2024).

e Principles will be clustered and further articulated into guiding principles for the design of the
Tana River basin model, as well as the scenarios and pathways developed with the aid of the
model.

e Disruptive WEF cases (possibly complemented by others) will serve as inspiration to build
scenario pathways.

EPIC Africa — Meeting report of 1% Transition Space Meeting (Tana River Basin)
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Welcome to
transition space!

Nairobi, February 2024

Erik Laes & Yves De Weerdt (VITO Nexus), with
support from Carlos Guerrero and Léa Tatry (VITO)
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Energy Planning and Modelling through Integrated
Assessment of Climate-Land-Energy-Water Nexus in Sub-  eeic armica

Sustainable water
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Energy, planning and
investments platform

Costoptimal
Energy mix

P
R,
P

5 s
S

New irrigation expansion yg®
New reservairs

Water Energy Food (WEF) Goppingpstiac. W

System Models
' ¥

b

i,
.?:’:;? Global

transitions

EPIC Africa WEF planning

Transition arena

Models (Long-term)

U Wetergid | |
Water + electricity | . E &
dispatchmodels  + ! X :

CLEWs framework

Electricitygrid
Energy portfolio |

Operational WEF models
(planning verification,
resilience

analysis, trade-offs)

Operationalizing integrated
approaches in infrastructure planning
using open-source tools with
community of users

« Create African experts and expertise
in this area: EPIC Africa Research
Network for co-creating tools and
data

* Transition management: spaces to
deliberate on visions, priorities,
locally-led capacity mobilization on
nexus and science-policy
interactions

* Integrated models of water-energy-
food to study interactions between
water-energy-land resources and
their operational and spatial
aspects

Transition Spaces

within EPIC
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Transition Spaces

They serve as the EPIC Africa "think tank"

Membership based on ability to generate ideas/visions about long-term future of

WEF system in the two river basins

Interaction between transition spaces and stakeholder group based on output of TS

meeting 3: pathways & trade-offs

Interaction between transition spaces and modelling:

Define WEF system dynamics and their representation in the WEF models

Create visions / transition pathways that will serve to define the parameters within the scenario

modelling

f vito

vito.be
Stakeholder participation + transition management =
Epic power!
Stakeholder participation Transition management
Representation logic Common good logic
Has to provide legitimacy.. Transcending interest representation
For political action Connects with societal dynamics...
N .. To empower sustainable societal
change processes
So: So:
Government and politics are leading Citizens and civil society are leading,
] . . government participates in co-creation,
Science to policy logic policy development in support
Science to society logic
f vito vito.be




Transition Space

1st Meeting

Transition Space
2nd Meeting

Transition Space
3rd Meeting

f vito

vito.be

Transition
Space

15t meeting

In between
meetings

=~ vito

Transition
Space

2" meeting

In between
meetings

ion of a shared problem for the WEF nexus governance;
tion of the core priorities for sustainable development;
« Formulation of sustainability gaals/principles;

+ Identification of the most significant interventions.

Transition
Space

3 meeting

= DET thoroughly discussed
« Use the DET for interactive second iteration of vision and pathway
formulation, with immediate visualization of trade-offs

« Formulation of possible transition pathways using a back-casting approach

vito.be




SUSTAINABLE A,
DEVELOPMENT 'm'ALS

PU.CE JUSTICE
16 INSTITlJIImlS

-
1 PARTNERSHIPS
U SUSTAINABLE
DEVELOPMENT
"
QALS

Transitions & transition
management?

vito.be




package GaiaSes | (g CU_Rifkin_ndRevs ] |
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Jeremy Rifkin: Zero Marginal Cost Society

Rifkin: Industrial Revolutions

Qur world today

We are exceeding planstary
boundaries

|
|
| Telephone |
|

The Future
(all SDG goals met)

Ho planetary boundaries

|

! ‘ Automohile Internal

| | R Combustion
|

‘ second Industrial Revolution Changes

exceeded
|
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| Smart
| Phone
Micro Internet
Grid
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Third Industrial Revolution Changes ‘ I
Collaborative Commons based upon

whole value chain

Vertical Integration

Centralized power generation based upon
fossil fuel

Autamiobile and internal combustion
Others plastics, medicines, etc.

Owenership

The Anthropocene is the earth period where human activity is shaping the planet.

The first two industrial revolutions are based upon fossil fuel and have changed the earth.

From Fossil to Renewables
From ownership to sharing
From Local to Global networks

communications technology

Enabled by Internet of Things and

Also to establish collaborative commons

Core: Energy, Transportation,
Communication.

Others. Education, Health Care, Water,
Food Shelter, waste,

&

[
[
[
A KA. Ecosystem Services [
[
[
[
[
[

‘Common Ecosystem-Services |

Transitions versus
sustainability
transitions
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But can you manage
transitions and why
would you want to?

Transition theory:
way of looking

Transition
management:
frame for action

>~ Vito
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Draw

‘Making toast’
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HOW MIGHT TRANSITIONS HAPPEN

A framework of 3 lenses for looking at systemic changes for sustainability.

Exploring pathways Q

Envisioning

Analysing the system

. O L

; . Assessing Translating
Experimenting
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LENS 1: MULTILEVEL

A framework of 3 lenses for looking at systemic changes for sustainability.

LANDSCAPE (MEGATRENDS, SOCIETAL TENDENCIES, ‘MACRO’-CHARACTERISTICS)

3. Exploring pathways ‘

2.Envisioning

REGIME (‘Well, that’s just how we do it here’)

>

1. Analysing the system

o L

4. Experimenting 5. Assessing 6. Translating

NICHE (What's brewing? Where are people and/or organizations doing things really different?)

LANDSCAPE DEVELOPMENTS PUT PRESSURE ON EXISTING REGIME

SCIENCE

CULTURE

A multilevel

poLicy INVESTMENTS

]
THE REGIME IS ADJUSTMENTS OCCUR ANEW CONFIGURATION BREAKS
INITIALLY STABLE IN THE REGIME THROUGH, TAKING ADVANTAGE

OF 'WINDOWS OF OPPORTUNITY"

societal change

SMALL NETWORKS OF ACTORS SUPPORT
INNOVATION ON THE BASIS
OF EXPECTATIONS AND VISIONS.
LEARNING AND EXPERIMENTS TAKE
PLACE.

10
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LENS 2: MULTI-PHASE

A framework of 3 lenses for looking at systemic changes for sustainability.

(ploring pathways i
[ 4
~-

2.Envisioning

PRE-
DEVELOPMENT

rstem

2

S eeimnl (D L

rimenting S. Assessing 6. Translating
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LENS 2: MULTI-PHASE

A framework of 3 lenses for looking at systemic changes for sustainability.

(plorin
2.Envisioning
PRE-
DEVELOPMENT QAR
rstem
rimentir 5. Assessing 6. Translating
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LENS 2: MULTI-PHASE

A framework of 3 lenses for looking at systemic changes for sustainability.

TAKE OFF

2.Envisioning

L

6. Translating

7~ Vvito
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rimentir

LENS 2: MULTI-PHASE

A framework of 3 lenses for looking at systemic changes for sustainability.

TAKE OFF
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LENS 3:
MULTI-ACTOR
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Managing?
Governing!
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How could you manage or govern a transition

3. Exploring pathways O

Iceberg <+ ¥
model, 2.Envisioning
causal loop
diagrams, ...
See further
1. Analysing the system w
4, Experimenting 5. Assessing 6. Translating

7~ Vvito

How could you manage or govern a transition

Envisioning : a change
trajectory towards a more
sustainable society or system is
mainly initiated by an appealing
and inspiring vision of a
desirable future. A vision entails
clear images/narrative of
desirable systems based on
shared principles of sustainable 2 Envisioning
development. Inspiring visions

replace ‘having to’ by ‘wanting

to’, ‘re-active’ by ‘pro- active’ and

‘creative’. Visions are developed

in carefully composed ‘arenas’ of 1. anaiysing the system

engaged, creative and visionary g

frontrunners. Not he vision ‘an
s At ¥ O U

4, Experimenting 5. Assessing 6. Translating

3. Exploring pathways
Oy
- bl
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How could you manage or govern a transition

Exploring pathways: starting
from an inspiring and clear
vision, different strategies to
realise a desired societal
system configuration can be
outlined. This ‘back casting’
exercise results in a number of
strategic pathways that
contribute to reaching the
desired system configuration.
Models/scenarios can assess
and underpin the

3. Exploring pathways @
ARy

XV
. 2

2.Envisioning

effectiveness and feasibility 1. Analysing the system
of alternative pathways and o
the alignment of envisaged or A % Q \L’
on-going actions. g
4. Experimenting 5. Assessing 6. Translating

7~ Vvito

How could you manage or govern a transition

3. Exploring pathways
P g P Y. "“‘"‘\'}F

2.Envisioning

1. Analyflng the system

pe
e

4. Experimenting

O L

5. Assessing 6. Translating
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How could you manage or govern a transition

Assessing: to be developed under WP2 in
this specific context

3. Exploring pathways @,
J9y
-

2.Envisioning

1. Analysing the system

r

o 0 L

4. Experimenting 5. Assessing 6. Translating

7~ Vvito

How could you manage or govern a transition

3. Exploring pathways @
<

-

2.Envisioning

1. Analysing the system

r

4. Experimenting 5. Assessing 6 xg
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TRANSITIONS AND

SYSTEMS

THINK ABOUT IT
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‘There are many nexuses,
but the essence is in the
‘Nexus-thinking’

Tafadzwa Mabhaudhi

vito.be

Simpleas1-2-3 ..
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Man announces he will
quit drinking by 2050

A Sydney man has set an

ambitious target to phase out
his alcohol consumption within
the next 28 years, as part of an
impressive plan to improve his
/ health.

The program will see Greg, 73, continue to drink as normal before
reducing consumption in 2049 when he turns 101. Taylor said it was
important not to rush the process: “It's not realistic to transition to zero
alcohol overnight. This requires a phased approach”, he said, adding that
whisky drinkers were the real problem. Greg is lobbying for additional
investments in beer to maintain beer supply-chain security.

Greg will be able to bring forward drinking credits earned from the days
he hasn't drunk over the past forty years, enabling him to reach
net-zero but keep drinking. To assist with the transition, he has bought
a second beer fridge which he describes as the ‘capture and storage’
method. He is also investing in direct alcohol extraction from blood
technology.

=~ vito

THE ICEBERG
A Tool for Guiding Systemic Thinking

EVENTS React
What just happened?
Catching a cold.
PATTERNS/TRENDS Anticipate

What trends have there been over time?
['ve been catching more colds
when sleeping less.

UNDERLYING STRUCTURES ——————— Design
What has influenced the patterns?
What are the relationships between the parts?
More stress at work, not eating well, difficulty
accessing healthy food near home or work.

MENTAL MODELS Transform
What assumptions, beliefs and values do peaple hold
about the system? What beliefs keep the system in place?
Career is the most important piece of our identity,
healthy faod is too expensive, rest is for the unmotivated.

19



Arrival of
the beaver
family

mpact of beaver activity on groundwater regime in the Langerode forest (Flanders)
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The Values lens

What value(s) do
we expect a
sustainable

water-energy-

food-nexus to
deliver to
somety"

vito.be

vito.be
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Annex 2 — Modelling presentation

EPIC Africa — Meeting report of 1% Transition Space Meeting (Tana River Basin)



EPIC AFRICA’s Work Package 4 — interacting
with the Transition Space in Modelling for
Insights (not answers)

WEF Investment Planning and Optimisation Model
Viktoria Martin, Shravan Kumar, KTH

_
Trade-offs and synergies in the "WEF-NEXUS”

Security of supply is desirable!

» Water Security: “The capacity of a population to safeguard sustainable access
to adequate quantities of acceptable quality water for sustaining livelihoods,
human well-being, and socio-economic development, for ensuring protection
against water-borne pollution and water-related disasters, and for preserving
ecosystems in a climate of peace and political stability.” (UN Water:
https://www.unwater.org/publications/water-security-infographic/ )

» Energy Security: “uninterrupted physical availability at a price which is
affordable, while respecting environmental concerns” (Iea: https://www.iea.org/areas-of-

work/ensuring-energy-security )

» Food Security: “when all people, at all times, have physical and economic
access to sufficient, safe and nutritious food to meet their dietary needs and
food preferences for an active and healthy life” (unao:

http://www.fao.org/fileadmin/templates/faoitaly/documents/pdf/pdf Food Security Cocept Note.pdf)

How can ”security” be accomplished, in overall? Trade-offs? Synergies?

2024-03-21




WEF-interlinkages

Figure 1.1. Main linkages within the land, water and energy nexus

Policy objectives (ill)
Wl e quatty
? ; t 1 r
Economic activities (1)
Resource (I) extraction \ processing
\
ﬁ- |
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economic trends Rainfall

Energy, water regulation...

Why should we model?

* Governments and the public have qualitative
ideas on the future development of the
country and its energy system, for example:

o Policy goals (e.g. economic development,
financial constraints, environmental constraints,
energy security, rural development ...)

o Preferred technology options (e.%. using
domestic resources, increasing RES shares...)

o Future availability and prices of energy forms...

o Public perception: may prefer some technologies
over others

: 'm!i'\l\||||\ m . - I

* With mathematical models, it is possible to
assess implications of different energy policy /
development options on the resources
management and sustainable development.




Why should we model?

* Sectors compete for resources ... * Models cannot predict the
I
* ... resources under stress are future!
especially vulnerable o But can help understand the
) ) future better and stay prepared to
* To accomplish security for all, we take informed decisions

have to understand interlinkages
and challenges!

* Models cannot make decisions!

o But aids in evaluating options and
provide clear inputs for decision
makers

* “Modelling for INSIGHTS, not
numbers...” (nor answers)

Huntington et al, 1982

EPIC Africa — Transition Space, Kenya 2024

In addition, Climate Change is affecting the
WEF NEXUS

Climate Change

temperature from field experiments

EPIC Africa — Transition Space, Kenya, Feb 2024
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The CLEWs framework

* For quantifying the nexus

'

* developing an integrated 4 g ; !
accounting model (resources use ik O
factors, adding CLEWSs elements 4 ok
to sectoral models); fiC| o

* with the development of
sectoral systems models and
integration and iteration
between these;

* using a single modelling tool
(here, 0SeMOSYS)

CLEWSs model -- a schematic

Coal Coal Coal
mine Power Plant
Natural gas
Gas Gas
field Power Plant
Inventory of
-
resources Water Water Water
resource Treatment
Land Land type X Mai_ze Maize Household
resource farming nutrition

| J
|

—

Description of
the demand

=

—
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Sector related
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/o distribution activities L
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Model overall structure

Overall CLEWs Model for country case

National CLEWs Model I

« Country’s energy system l l Systems outside the
e Agriculture at country level
e Water system at country level

country

River basin
e Detailed focus
on systems Parts of the
within the basin “ transboundary basin
outside the country

EPIC Africa — Transition Space, Kenya, Feb 2024 9
Main inputs and outputs of the model
Key Assumptions
n Demographic Projections
Demand modeling
Energy Services
Energy Intensities
Dewiiand Coist LEAP *  Investment Planning
Transformations = Energy Mix
& Yrans!ur;n"at‘\on processes Simulation/ Partial S Cavacity Mix
Pri icienci — IS —_—
c:;:“ bl Optimization = Pollutant Emissions
Dispatch rules - Energy Balances
. Emissions . Cost analysis
Resources Marginal Abatement cost
= Imports & Exports
R i To be adapted to 0SeMOSYS Fuel Supply & Demand
= Availabilities
Non-Energy CLEWSs
. Emissions
. Costs ‘
10
EPIC Africa — Transition Space, Kenya, Feb 2024
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Inputs
* Demands

* Demand profiles

* Transformation processes
« _ Efficiencie

Model

e Costs

* Capital

. Fixed-and

Cost optimisation model

Fixeaana

O&M

The objective is to minimise overall

system costs given some constraints

* Emissions
* Resources

¢ Availability
e Potential

* Energy storage
e Costs

like:
é *  Resource availability

* Resource potentials
e  Emission limits
e Cost limits
* Meeting specific targets (20%

¢ Potentials

electricity from renewables)

EPIC Africa — Transition Space, Kenya, Feb 2024

Outputs

Cost optimal Investment
planning
Supply mix for different
commodities

* Energy

*  Water

¢ Food

Commodity supply and demand

balances

Emissions and emission-related

costs
Costs
¢ Investment costs
* Operating costs
Energy storage

* Investment capacities

* Operation
¢ Investment Costs

~

/
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Natural gas

Natural gas PP —

. Ee—CTE.
T T
o .
o
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Electricity system

Resources — Domestic /
Imports

Powerplants

EPIC Africa — Transition Space, Kenya, Feb 2024

Electricity
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Transport system

Oil Elec NG Coal Biomass

|——— transport
Car transport

Deisel B
eisel Bus Bus transport

demand

Electric Bus

EPIC Africa — Transition Space, Kenya, Feb 2024
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“Simplified” Reference for Land System

Agriculture
Vegetation

Built up land

Land Resource

1

EPIC Africa — Transition Space, Kenya, Feb 2024
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“Simplified” Reference for Water System

Evapotranspirati
Land Resource — Surface Water
| —

15
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CLEWs model — the case of Namibia
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Insights from the Namibia model

With the assumptions made for costs
of domestic production and prices of
grain imports, imports are more
convenient than domestic
production for wheat and potatoes,
while domestic production of maize
takes increasing share of demand
increase.

0

Million tonnes (Mt)

0.1

However, if the costs of domestic
production decrease and import
prices increase, this could change.

o 2020

.2
by

Maize
Pearl millet

EE

Potato
Wheat

2025 2030 2035 2040

Year

17

Scenarios for productivity and modernization, Namibia
Energy use for agriculture (PJ) Crop area by input level (1000 sq.km.)
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Manufacturing sector, Namibia:
Scenarios for industrial development

Energy use in industry (Petajoules) CO, emissions from industry (Million tonnes)

Diesel
u Fuel oil
m Naptha
= Combustion
fuels
]

14
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50— I = Combustion 0 —
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structure intensity intensity intensity 2019 2030
2019 2030

EPIC Africa — Transition Space, Kenya, Feb 2024

WP4 WEF Investment Planning and Optimisation Model
in the Transition Space Dialogue, Feb 20247

- We are here to listen, and capture insights on most important dynamic relations
between resources systems and their interaction with users.

- We will document our perception and report back to TS for comments and
feedback.

20
EPIC Africa —Transition Space, Kenya, 2024
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