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ENERGY MODELLING PRINCIPLES

MODELLING: simplified & organised model structures to represent every step of the supply chain

Energy Supply Chain RESOURCES CONVERSION DELIVERY CONSUMPTION

MODEL 
CLASSIFICATION

Provide flexible options to forecast demand 
and the uptake of specific technologies

Accurately represent future scenarios

Assist with energy planning & policy making

Assess the outcomes of specific technologies 
and trends to make better decisions 
regarding capacity and policy mechanisms

Track progress against strategic targets
Determine how likely an energy system is to 
meet current targets relating to specific 
technologies and emissions 



- Lack of energy data for the 
Pacific

- Modelling options do not reflect 
Pacific energy challenges

- Complex user input 
requirements

- Limited case study applications 
to test practicality for planning

- Restricted system compatibility
- Barriers to accessibility
- Developed without stakeholder 

consultation
- Lack of adaptable dashboards
- Requirement of extensive 

specialised training
- Selective outputs

REVIE
W

of available modelling tools to 
investigate energy transitions

Challenges encountered

From ‘Energy systems modelling for twenty-first century energy challenges’ (Pfenninger et al., 2014)

Some examples…



TOOL Key Model Factors SCORE
Intuitive 
Interface

Integrated 
Database

In-built 
Training

Simulation-
based

Pragmatic 
Outputs

Open-
source

OSeMOSYS X ~ X ✓ ✓ ✓ 3.5
TIMES X X X ✓ ✓ ✓ 3
Energy Transition 
Model (ETM)

✓ ✓ ✓ ✓ ✓ ✓ 6

Global Energy and 
Climate Model (GEC)

N/A X X ✓ ✓ X 2

LEAP X X ~ ✓ ✓ ~ 3
PLEXOS X ✓ X ✓ ✓ X 3
MESSAGE X X X ✓ ✓ ~ 2.5
PRIMES N/A X X X ✓ X 1
EnergyPLAN X X X ✓ ✓ ✓ 3
ENPEP-BALANCE X X ~ ~ ~ ✓ 2.5

MODEL SCORING multi-sectoral tools
Vanuatu Case Study



Energy Transition Model (ETM)

Open-source multi-sectoral simulation model 
with interactive dashboard to produce future 
energy scenarios and transition plans

Key characteristics
- Copper-plate model (the “island assumption”)
- Includes an open-source dataset manager to blend tools 

with databases
- Considers aspects of the energy supply chain that are 

crucial to the Pacific (e.g. imports, security of supply) 
- Auto-adjustment for balance consistency (e.g. industry)
- Extensive documentation available
- Widely used in EU for policy making and strategic plan 

development with success
- Interactive and adaptable interface
- Minimal training required and highly adept to being used 

for technical/planning capacity development
- Supports detailed analyses regarding capacity expansion, 

grid stability, technology deployment, infrastructure 
requirements, and decarbonisation

- Integration with variety of Python and Excel tools
- Ease of maintenance via data collection framework
- Multiple output formats (charts, reports, raw data, infographics)

Available for 28 countries (EU + Singapore)

https://energytransitionmodel.com/ 

- Adaptable for Pacific
- Extensively tested
- Interactive interface
- Minimal training 

required
- Multiple output formats 

(reports, data, infographics)

https://energytransitionmodel.com/


A look at the dashboard…



SCENARIO CREATION WORKFLOW
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AVAILABLE OUTPUTS
Charts & tables Scenario report



AVAILABLE OUTPUTS
Greenhouse gas footprint infographic Detailed energy & emissions flows



SCENARIO MANAGEMENT



TRANSITION PATHWAYS
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100% Renewable Electricity by 2030 -          Efate
Scenario Examples

COPRA
6 MW 58%

WIND
12 MW 19%

SOLAR
8 MW 16%

BIOMASS
1.5 MW 7%

Annual Electricity Production

Hourly Supply-Demand Matching Required Investment

Final demand for cars by technology

Final demand for domestic navigation by carrier

Total emissions

Hydrogen supply & demand

+ 10MW per RE, including 
geothermal & waste incineration

And extending into 2050…



APPLICATIONS FOR PICTs

Economic Development
Identify opportunities to expand 

economy/infrastructure in conjunction with 
energy sector and create a regional trade 

network in the Pacific

Geographic Fragmentation
Reflect multi-island context of Vanuatu and 

develop strategies for independent islands to 
form a national strategy

Policy Development
Assist in developing effective 
energy policies and goals to 
support energy transitions

Energy Independence
Identify opportunities reduce need for 

imports and expand local energy resource 
utilisation + REGIONAL STRATEGY

Resilience & Security
Understand implications and 

opportunities associated with carrying 
out key energy transitions and 

experiencing disastrous weather

Data Centralisation
Opportunity to adopt a proven data collection 

framework to track national/state energy 
production, conversion, and consumption 



DATA COLLECTION PROCESS

Workbook distribution to key stakeholders
(utilities, ministries & departments, authorities)

EFAT
E

ESPIRITU 
SANTO

TANNAMALEKULA

UNELCO

VANPOWER

VUI

VANPOWER “keys” = model variables

Vanuatu Case Study



DATA COLLECTION PROCESS
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DATA COLLECTION PROCESS

Workbook distribution to key stakeholders
(utilities, ministries & departments, authorities)
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DATA COLLECTION PROCESS
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DATA COLLECTION PROCESS

Workbook distribution to key stakeholders
(utilities, ministries & departments, authorities)
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DATA COLLECTION STATUS
EFAT
EUNELCO

Assumption-based Model Variables by Data Collection Workbook Category

47% 32% 50% 25% 0% 0% 86% 27% 27% 34% 62%

ESPIRITU 
SANTOVUI

MALEKULA
VANPOWER

TANNA
VANPOWER

(ideally -> 0%)

Weighted Average: 26% (212/806)



ETHELPER – DEPLOYMENT 
ASSISTANCEDownload on Github – https://github.com/EdoardoSantagata/ethelper

Key requirements: Python3, Internet Browser (Google Chrome, MS Edge, etc.)

Dataset Generation

Dataset Migration

Dataset Export

ETM Local Testing

Workflow

Dataset Checks

https://github.com/EdoardoSantagata/ethelper


DISCUSSION QUESTIONS

How important do you think a multi-sectoral approach 
is for the energy transition?

How can utilities improve data collection and information 
sharing? What sort of engagement exists with other 
energy-consuming economic sectors?

What key multi-sectoral modelling outputs are crucial to inform decision-making and 
planning for utilities? How should these outputs travel across governance levels?

SLIDO: 1303867
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Thank you!

Edoardo Santagata
edoardo.santagata@unsw.edu.au 

Tankyu! Merci! Faafetai! 
Tubwa! Vinaka! Malo! 
Komm̧o̧ol! Whakawhetai 
ki a koe! Fakafetai fāfetai! 
Si Yu'os Ma'åse’! 25
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