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IRENA’s long term energy planning support portfolio

1. Institutional Capacity Building

National

masterplan
development

Regional model
analysis and
planning

Energy planning

for NDCs

https://www.irena.org/Energy-Transition/Planning/Long-
term-energy-planning-support/Capacity-building-for-energy-
planning-and-modelling

2. Planning model development
and applications

» SPLAT Starter model kits

» Renewable data for planning
SBIRENA

Planning and prospects
for renewable power
NORTH AFRICA

Planning an
for renewab
EASTERN AN
SOUTHERN A

“Planning and prospects for renewable power in Africa series” since
2012

3. IRENA LTES Network

Peer-to-peer learning

LTES -'=3p»

wres > 2100 @ IRENA

ures > SIS SCENARIOS FOR
THE ENERGY TRANSITION

LONG-TERM
ENERGY SCENARI

https://www.irena.org/energytransition/Energy-Transition-
Scenarios-Network




Long-Term Energy Scenarios Initiative and Network LTES 9

A transparent and open LTES development process is essential for the clean
energy transition

- Long-term Long-term energy
Energy modelling tools [ 4 energy scenarios policy-making

'\ 1

Collaborative engagement

Source: IRENA 2020, Scenarios for the Energy Transition (adapted)



Long-Term Energy Scenario (LTES) Network

Focus

Strengthening
scendario
development

Improving
scenario
use

03

Identifying

capacity-building
approaches

Practices and experiences collected

o suiio QOIRENA
LONG-TERM
ENERGY SCENARIOS

for the clean energy fransition

Frstysar campaign trdings May 2019

LTES :3p LONG TERM SCENARIOS

B IRENA

SCENARIOS FOR
THE ENERGY TRANSITION

Global experience and best practices

September 2020

— TBIRENA
SCENARIO

COMPARISONS

SBIRENA

SCENARIOS FOR
THE ENERGY
TRANSITION
Exporience ond good
prOCtoEs In Ltin Ameicn
o e Sl

.

SCENARIOS FOR |
THE ENERGY
TRANSITION

Experience and good
practices in Africa

PRIRENA

E®IRENA

omatondt Ranowath Energy Agency

LONG-TERM

ENERGY SCENARIOS
AND LOW-EMISSION
DEVELOPMENT
STRATEGIES

Stocktaking
and alignment




How are countries enhancing energy scenarios?

STRENGTHENING SCENARIO DEVELOPMENT

Establishing a strong governance structure

Expanding the boundaries of planning scenarios

IMPROVING SCENARIO USE

Clarifying the purpose of scenario building
Transparent and effective communication

e

IDENTIFYING CAPACITY-BUILDING APPROACHES
Building the right LTES capacity within governments

/a

\/
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LONG-TERM ENERGY SCENARIOS



STRENGTHENING SCENARIO DEVELOPMENT LTES -:=»

Developing robust governance structures

Enhancing institutional coordination: by legal mandate

Advisory
Council
Sustainable | | | |
finance T~
Education
and Transport Provincial
g rovincia a
culture Meeting of .. Extended Focal Point
A t' \ Ministers coedhen Group Group
rgentina Foreign Group
Infrastructure, / relations \ Production
regional development
development
and housin
g Risk
Gender
management )
l < 15 Working
\ / Employment Groups
and just
- . transition
Mining _Soao— Science and
environmental technology
integrity /
\ Agriculture,
livestock,
Health fisheries and
— _— forests

Eneragy
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LONG-TERM ENERGY SCENARIOS

Developing robust governance structures

Enhancing institutional coordination: other institutional arrangements.

Technical Team

Ministry of Environment,
Natural Resources

Conservation and Tourism - Establish a dedicated
team with resources
and required

Statistics Botswana
(national statistics)

Botswana

expertise
Energy regulator Power utility - Capacity building on
(licensing of energy (electricity data) .
players) energy planning
Department of Energy tools

(project managers and
responsible for energy
planning)

- Train, refresh and
retain the team

- Review energy
model if possible on
yearly basis

Research institutions
and universities
(research methods and
adoption of energy
planning models)

Association of business
community

Source: Setlhare (2021).



Encouraging participatory processes

Different mechanisms, scopes, target groups, governance, tools.

e

Planning must be
relevant for policy \ [ continuous dialogue

makers, investors, } : with stakeholders on Make planning more |

\ participatory

\ producers and / \ their interests
\ consumers /\ \ /
AN /N S
B v . B v . B v .
/ N /. N AN
/ \/ Technological innovation / \
: . \ / i \
[ C?nlmuous dialogue \ { mov_es faster than planning Empower more e
| with stakeholders on | | horizons, but efforts must stakeholders | Organization High-level
\ their interests /| be made to keep pace and / : Qs consitationgroup,
\ incorporate advances  / / / T Business, Environmental and
N N e

- ’// \\‘ — A Organization R B ;ﬁ,ﬁm - Regioa
e e Academics
. . - e P A
Belgium Finland Denmark Brazil - .
Buidings o b a
wonsport ! = Industries -

Gy e b (e
production Ceramics
Cament
Adapted from the 2 LTES International Forum
(Federal Public Service Health, Food Chain safety and Environment, 2020).
- 1 - Participatory and inclusive with a multi-institutional approach
1 o workshops + 25 o

Chile South Italy Colombia
Africa

2 - Guiding work with questions by policy makers

The PNE 2050 was designed to answer 12 gu'd'ng
questlons prepared by the Brazilian Mnistry of Mines and Energy

3 - Scenarios used as tool to stimulate debate and build consensus

PNE 2050 innovates by proposing a 3'm°nth perlod for public consulta-
tion and a series of presentations to publicise the content of the plan during this period.
This aims to enable stakeholder participation and facilitate consensus building.

Adapted from the IRENA LTES for the Clean Energy Transition in Latin America Workshop (EPE, 2019).
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LONG-TERM ENERGY SCENARIOS

Expanding the boundaries of scenarios

Address innovation, incorporate interactions between sectors, integrate socio-economic analysis into LTES

Helps to understand the

HET A realistic impacts and
6 [ ,
Finland —— Regiunm consequences of a just
inian Rcanomy adll <conomics transition, allowing
governments to make
\ 4 @ more informed
LONG-TERM gji'l‘:i‘l’_l‘;’: decisions.
ENERGY Energy
) scenarios system Lo A;"':C“j’i?m
analyses Wt
4




IMPROVING SCENARIO USE LTES -:=p»

LONG-TERM ENERGY SCENARIOS

Defining the purpose of LTES and ensuring transparency

Types of uses of LTES for planning the clean energy transition

Define a desirable
future and then work
backwards to identify
* actions that achieve it.

]
Predict or estimate a Q Forecasting
future event or trend Backcasting

Open public debate
and national/ Consensus
international dialogue building Ambition Challenge
raising current targets

LI

Support planning

and invest_n?ent 13 Conservative / \ Study alternative
decisions Exploratory 3 / path:vay: aflld t:ole of
. new technologies
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LONG-TERM ENERGY SCENARIOS

Defining the purpose of LTES and ensuring transparency

Backcasting: LTES resulting in recommendations and policy measures for the energy transition

Policy targets and
ambitions

China

Energy system
scenarios

Evaluation of
scenario results

Recommendations
for Policy measures

Adapted from the LTES webinar series (CNREC, 2019).
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LONG-TERM ENERGY SCENARIOS

Defining the purpose of LTES and ensuring transparency

Explore technology and policy options for the decarbonisation of the energy sector

o

L
Uruguay

What are
the scenarios
used for?

Y7 /7777771
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LONG-TERM ENERGY SCENARIOS

Defining the purpose of LTES and ensuring transparency

A game to improve scenario transparency: The FutureLab communication exercise used by policy makers

i

UAE

Climate

change Regulator

Future Lab
Discussion
tables

Demand
Public voice side
player

Private el
sector n |'| I-l |-

Source: (Ministry of Energy and Infrastructure, United Arab Emirates, 2019).
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Building the right LTES capacity within governments

In-sourcing Out-sourcing
LTES capacity allocated solely within 50/50 LTES capacity out-sourced to research/
ministries or energy agencies technical institutions or consultations

Technical
institution 1
Technical
Government  institution or Technical

Agency institution 3

Technical

institution 2
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Long-Term Energy Scenarios and Low-Emission
Development Strategies: Stocktaking and
Alignment




. 2020-2040

PHILIPPINE
ENERGY
PLAN

Towardsa
Sustainable and
(lean Energy Future

Nigeria Philippines

LT-LEDS

Colombia

Introduction LTES a

LONG-TERM ENERGY SCENARIOS

LTES (Long Term Energy Scenarios)
« Ensuring a secure, affordable and sustainable energy

supply
« Scope: energy or power sector, over the coming 15-30
years

LT-LEDS (Long-Term Low-Emission

Development Strategies)

« Mid-century goals for a just transition to global net zero
emissions
« Scope: whole economy until 2050 or later

Aim: comparative analysis of institutional
processes and technical coverage of scenario-
based LTES and LT-LEDS
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Approach of the report

SO IRENA Scope
« LTES: only recent documents (>5 years) with a planning
LONG-TERM horizon of at least 15 years
ENERGH SGENARICS « LT-LEDS: only scenario-based
SE\?Etg:vMEm!ISSION - 60 scenario-based documents analyzed (36 LT-LEDS and 24
il SNRAIEIES LTES) from 45 countries. 12 countries with both LTES and

Stocktaking
and alignment

scenario-based LT-LEDS

Surveys

 Institutional and technical survey
« Completed or validated by countries
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ﬁ Institutional results

Publishing institutions, stakeholder consultations and net-zero targets

Analysis of LTES Analysis of LT-LEDS
publishing institutions publishing institutions

| 3,
4-. 4.

® Energy ministry @ Climate or environment ministry @ Other ministry
@ Technical or planning agency @ Integrated ministry @ Several institutions
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Technical results

Energy transition landscape

Zero-carbon
electricity

Buildings industry

- Electricity - Electrical - Electric heating - EVs (road, passenger)
w | All renewables storage appliances and cooling - EVs (road, heavy duty)
> | - Nuclear (incl. battery  (lighting, (eg. heatpumps, . s
E and PHS) cooking) electrrc boilers, | EVs (maritime)
Resource ] » . Thermal -Heat pumps  €lectric furnaces) S e
availability/  § Hydrogen storage - Hydrogen - Hydrogen heating - FCEVs (road, passenger)
bottlenecks = production - H, storage heating - E-fuel heating - FCEVs (road, heavy duty)
G = - E-fuel - E-fuel heating - E-fuel for - FCEVs (aviation)
mineral s storage . Demand-side  non-energy - FCEVs (maritime)
constraints =& R > (incl. flexibility I TSt . E-fuel (road, passenger)
- Land-use 2(E-fuel) - ammonia) _ Derrlta‘n'd-5|de - E-fuel (road, heavy duty)
constraints production L - E-fuel (aviation)
- Water - E-fuel (maritime)

constraints . Demand srde flembllrty

Dlrect use of renewables in end-use sectors: renewable heat in bundlngs and mdustry, b|oenergy in transport dIStrICt heatlng
Energy efficiency and conservation: in buildings; in industry; in transport; circular economy

Other mltlgatlon measures: CCUS; CDR; LULUCF

Specmc pollcy or target constraints: CO2 target GHG target renewable energy target

Socio-economic features: Access target; job impacts; behavioural change
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Technical results

What can LTES and LT-LEDS scenarios learn from each other?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Power production

Hydrogen production

E-fuel production

Electricity transmission & distribution
Hydrogen transmission & distribution
E-fuel transmission & distribution
Storage

End use: Buildings

End use: Industry

End use: Transport

Direct use of renewables

Energy efficiency

Other mitigation measures

Resource availability

Policy targets

Socio-economic elements

@® LTES @ LT-LEDS
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Technical results

What can LTES and LT-LEDS scenarios learn from each other?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Hydrogen production

E-fuel production

@tricity transmission & distribution
Hydrogen transmission & distribution
E-fuel transmission & distribution
Storage
End use: Buildings

End use: Industry

End use: Transport

Direct use of renewables
Energy efficiency

Other mitigation measures
Resource availability
Policy targets
Socio-economic elements

e Generally, LTES represent power
sector elements like generation,
T&D and storage more
comprehensively than LT-LEDS

@® LTES @ LT-LEDS
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Technical results

What can LTES and LT-LEDS scenarios learn from each other?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Hydrogen production

E-fuel production

@tricity transmission & distribution
Hydrogen transmission & distribution
E-fuel transmission & distribution
Storage

End use: Buildings
End use: Industry e LT-LEDS tend to represent

End use: Transport measures outside of electrification
like the direct use of RE, efficiency
and other mitigation measures
better than LTES

e Generally, LTES represent power
sector elements like generation,
T&D and storage more
comprehensively than LT-LEDS

Direct use of renew ble

CEperav efficiency
Other mitigation measures
Resource availability

Policy targets
Socio-economic elements

@® LTES @ LT-LEDS
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Conclusion

The analysis in this report shows a generally good level of alighment between
LTES and LT-LEDS scenarios

(_
—
@ Common observations with LT-LEDS Synthesis report, including the role of

renewable energy, electrification, and energy efficiency as crucial for net-zero
targets

y Socio-economic elements such as job impacts and health are usually not
N present in scenarios but still feature in the majority of the LT-LEDS text

o o Wideradoption of scenario-based planning approaches for LT-LEDS can lead to
o2® further stakeholder engagement and data-based dialogue, and greater buy-in
from other sectors

r'\ LT-LEDS present opportunities for energy, climate, and development
. * policymaking to come closer and communicate mutual objectives and targets


Presenter Notes
Presentation Notes
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@ National Energy Transition Planning Dashboard [ECHESERVIERERETee e HoE]

ENERGY PLANNING DOCUMENTS AND R
MODELLING TOOLS 74

This dashboard shows modelling tocls used by governmental and technica

institutions in developing their planning documents. Countries

Global repository of energy planning .
documents o

Planning document

D

scope expansion
Continuously updated with new Notonlfragyand of
Climate Plan Environment,
] - Republic of
information
Czech Climate protection Ministry of 2015-2050 2018 Energy  ALADIN/CLI . .
Republic policy of the Czech Environment system  MATE-CZ,
Republic: Executive EFOM-ENV
summary + (02
Denmark  Denmark's Climate Danish 2020-2035 2022 Energy  Ramses, .
Status and Outlook Energy system  IntERACT
@ H H Agency (TIMES-
Available on the IRENA website i
—— FREM
Dominican Plan Energético Comision 2022-2036 2022 Energy  SDDP, TSL, . .
Republic  Nacional 2022-2036 Nacional de system  DIgSILENT
(PEN) Energia Power
(CNE), Factory
Ministerio de
Energia y
Minas (MEM)
Ecuador Plan Maestro de Ministerio de 2018-2027 2021 Energy  PGED, .
Electricidad Energia y system  OPTGEN,
Recursos SDDP

Responsible
institution

Naturales No

Filter by region

All

Planning
horizon

Year of

Planning
publication document

Modelling
tools used

Energy
system

Search by modelling tool

Modelling scope

Power
capacity
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Technical results

Inclusion of electricity generation and production of hydrogen and e-fuels in LTES and LT-LEDS scenarios

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Solar PV

Onshore wind

Offshore wind
Concentrated solar power

In both LTES and LT-LEDS
scenarios, most commonly
included renewable generation
technologies are solar PV,

onshore wind, bioenergy and Hydropower
hydropower Geothermal

. . Ocean energy
Production of hydrogen is Bioenergy

included in over half of LTES and
LT-LEDS, e-fuel production in
over a third

Nuclear
Hydrogen production
E-fuel production

@ LTES Quantitative representation @ LTES Qualitative representation
@ LT-LEDS Quantitative representation LT-LEDS Qualitative representation
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Technical results

Inclusion of non-electrification pathways in LTES and LT-LEDS scenarios

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

* Non-electrical use of energy
tends to be better represented
in LT-LEDS scenarios than LTES

Renewable heat in buildings and industry
Biofuels in transport

District heating

Energy efficiency

Circular economy

Carbon capture, utilisation and storage
Carbon dioxide removal

Land use, land-use change and forestry

e Carbon removal options like
CCUS, CDR and LULUCEF are also
represented more in LT-LEDS
than LTES

@ LTES Quantitative representation @ LTES Qualitative representation
@ LI-LEDS Quantitative representation LT-LEDS Qualitative representation
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Technical results

Representation of energy infrastructure in LTES and LT-LEDS scenarios

* Power sector infrastructure is 0%  10% 20% 30% 40% 50% 60% 70% 80%  90% 100%
well represented in LTES and LT-

) Electricity T&D

LEDS scenarios Hydrogen T&D

* Hydrogen and e-fuel E-fuel T&D
infrastructure are Electricity storage
underrepresented in today’s Thermal storage
official scenarios Hydrogen storage

] E-fuel storage
* More extensive assessment

could lead to new insi ghts @ LTES Quantitative representation @ LTES Qualitative representation
rega rdi ng crucial infrastructure @ LT-LEDS Quantitative representation LT-LEDS Qualitative representation
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Technical results

Representation of natural resource constraints and socio-economic elements

Representation of natural resource constraints in LTES and

Natural resource constraints, scenario-based LT-LEDS scenarios

espeC|aIIy crltlcal n:"nerals’ are 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
underrepresented in LTES and LT-

LEDS scenarios

Critical mineral constraints
Land-use constraints
Water constraints

Representation of contextual elements in LTES and scenario-
based LT-LEDS scenarios

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% Quantitative representation Of
socio-economic elements was
found in less than half of all LTES
and LT-LEDS

Access target

Job impacts

Health impacts
Behavioural change

@ LTES Quantitative representation @ LTES Qualitative representation
@ LT-LEDS Quantitative representation LT-LEDS Qualitative representation
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LONG-TERM ENERGY SCENARIOS

Recommendations for for LTES and LT-LEDS development

Ensuring institutional co-ordination within the government sector when developing long-term scenarios
can lead to teams with more diverse expertise and thereby a broader scope.

Co-ordinate

Engaging a broad range of stakeholders and dedicate special resources can ensure participatory and
inclusive inputs into the planning document.

Developing scenarios that go beyond traditional energy scenarios can be done by including elements that
are usually left out of the analysis.

Producing a strong communication and outreach strategy for the scenario insights and the accompanying
policies can help drive technology transfers and signal investments.

Capitilizing on the visibility of planning documents as a driver for policymaking, and ensuring that its
ambitions are enshrined in law can positively affect implementation.
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