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Research Purposes and Methodology

Purposes Methodology

Nov-Dec 2024 Developed statement of work (SOW) and
draft survey questions.

p Understand the needs and expectations of
°® policymakers, decision-makers and other Dec 2025 Received feedback from EMH Knowledge
(] stakeholders about energy modelling and data. Mobilization Committee.
Jan-Feb 2025 Revised survey.
L ) Mar 2025 Tested survey with 10 subjects.
Shape future EMH initiatives, ensuring that
f.\ energy modelling tools and insights are April 2024 Finalized the survey and obtained UNB REB
oo accessible, actionable, and aligned with approval.
SIEIROING BN TEEe. April-May 2025 Distributed survey and received responses.
June 2025 Analyzed and coded (grounded) the results.
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Issues in Energy Modelling

* Not transparent®34

» Does not integrate human behaviour’ 23 4.6

* Notrelevant to policy problems at multiple scales’ %3
* Does not address complexity of energy system# 6

* Lack of model combinations ©

* Limited involvement of stakeholders?
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Thank you for accepting our invitation to participate in this survey on energy policy and modelling in Canada, organized by the Energy Modelling Hub (EMH)
This survey seeks to understand the evolving needs and expectations of policymakers, decision-makers, and other key stakeholders regarding energy modelling
and data. Your respanses will help shape future EMH initiatives, ensuring that energy modelling tools and insights remain accessible, actionable, and aligned

with stakeholder needs.

The survey will take approximately 20 minutes to complete. If you have any questions while respending, please don't hesitate to reach out

Your participation is invaluable in shaping this study, and we sincerely appreciate your time and input.

Best regards,

Dr. David Foord (UNB) & Edouard Clément (EMH)

For any questions, please contact: david.foord@unb.ca | edouard.clement@cme-emh.ca

1. This project has been reviewed by the UNB Research Ethics Board and is on file as REB 2025-050. This research being conducted is in compliance with the
UNB Tri-Council Policy Statement “Ethical Conduct for Research Involving Humans." As such, you are free to withdraw from the research, and to withdraw
any data pertaining to yourself, at any time, without penalty. You may alsa decline to answer any specific questions. In addition, any material provided by
you will only be quoted in presentations and articles with your explicit consent.

The rights to your survey excerpts will belong to the research team. The research team intends to publish the aggregated form of the study. The researchers
will not publish the names of the organizations and the names and titles of the individuals whom they survey. Any records of information that you provide
will be destroyed once the final version of the research articles and presentations are complete.

Research subjects may receive information on the outcome of the research by sending an email message to David Foord and/or Edouard Clément

at: david foord@unb.ca or edouard clement@cme-emh.ca.

You can also contact the Chair of the Research Ethics Board at UNB, Dr. David Coleman, with any questions or concerns with this project at ethics@unb.ca

*

C) Yes, | agree to participate

O No, | do not agree to participate.

Affiliation

Federal Government

Provincial/Territorial Governments

Private Sector

Academic Institution

Policy Research Organization or Think Tanks
Environmental or Advocacy Organizations
Other

Total

Model Users

Independent model user

Model user with external consultants or partners
Does not use energy models

Total

17

14
12
10

11
77

42
20
15
77



Surveyed Priorities for Energy Policy and
Decisions
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Decarbonization and emissions reduction

Grid modernization & resilience

Energy affordability & equity

Indigenous participation and leadership in energy projects

Renewable energy deployment

Energy security and reliability

Interprovincial transmission & infrastructure planning

@ & B F K

@)

Investment and deployment of clean energy projects
(e.g., wind, solar)

Investment in and adoption of emerging end-use
technologies

Regulatory and policy support for clean electricity
transition

Trade policy impacts on energy systems and
economic resilience

Strengthening interprovincial and international
energy trade flows

Aligning industrial policy and innovation strategies
with energy transition goals



Priorities for Energy Policy and Decisions

No. Priorities

1 Decarbonization and emissions reduction
2 Grid modernization & resilience

3 Energy affordability & equity

4 Energy security and reliability

5 Regulatory and policy support for clean electricity transition

6 Renewable energy deployment

7 Aligning industrial policy and innovation strategies with energy transition goals
8 Interprovincial transmission & infrastructure planning

9 Investment and deployment of clean energy projects (e.g., wind, solar)

10 Trade policy impacts on energy systems and economic resilience

All

4.49

4.44

4.41

4.38

4.31

4.29

4.13

4.13

4.12

3.98

Gov of
Can

4.25

4.31

4.35

4.06

4.31

4.29

3.69

4.25

4.08

4.08

Prov &
Terr Gov

Private
Sector

Higher Ed

4.25
4.17
4.25
4.55
4.36

4.00

Think
Tank

4.78

4.78

4.44

4.00

4.13

4.22

4.00

4.33

3.63

Env Org

5.00
4.80
4.40
4.40
4.80
4.40
4.60
3.80
4.00

4.00

Priorities that averaged “strongly important” (4.50-5.00) are circled in blue. All other priorities averaged “important” (3.50-4.49). ¢



Priorities for Energy Policy and Decisions

No. Priorities All Modellers Collaborators Non-Modellers

1 Decarbonization and emissions reduction 4.49 4.39 4.44 4.80

2 Grid modernization & resilience 4.44 4.95
3 Energy affordability & equity 4.41 4.12 4.40

4 Energy security and reliability

4.38 4.37 4.00 4.80
5 Regulatory and policy support for clean electricity transition 4.31 4.92 4.14
6 Renewable energy deployment 4.99 4.19 4.8 4.60
7 Aligning industrial policy and innovation strategies with energy transition goals 4.13 4.09 4.00 4.36
8 Interprovincial transmission & infrastructure planning 4.13 4.8 3.72 4.90
9 Investment and deployment of clean energy projects (e.g., wind, solar) 4.12 4.15 3.94 4.97
10 Investmentin and adoption of emerging end-use technologies 3.92 3.85 4.06 3.93

Priorities that averaged “strongly important” (4.50-5.00) are circled in blue. All other priorities averaged “important” (3.50-4.49).



Roles for Energy Modelling in Realizing These

Priorities

No. Roles

—

Scenario forecasting

Energy demand and consumption forecasting
Cost-benefit analysis

Decarbonization pathway analysis

Market and policy impact assessment

Investment and infrastructure planning

Assessment of trade and tariff impacts on energy systems

Analysis of interprovincial energy trade and market integration
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Interprovincial transmission and grid expansion

-
o

Technology feasibility assessment

Al

85%
76%
71%
70%
68%
56%
52%
48%
47%
45%

Gov of

Can
85%
77%
54%
77%
69%
38%
69%
54%
62%
38%

Prov & Private
Terr Gov Sector

88%
88%
63%
63%
75%
50%
38%
50%
63%
50%

75%
83%
83%
83%
75%
67%
50%
33%
33%
33%

Higher

Ed
75%
75%
75%
67%
58%
67%
50%
58%
42%
50%

Think
Tank

100%

75%
63%
88%
63%
63%
38%
63%
63%
38%

Env Org

100%
60%
80%
80%
60%
40%
40%
40%
(80%)

80%

Roles that are at least 18 points higher or lower than the average for all respondents are shown in red circle.



Roles for Energy Modelling in Realizing These
Priorities

Model

No. Roles Al Modellers Collaborators Non-Modellers
1 Scenario forecasting 85% 94% 89%
2 Energy demand and consumption forecasting 76% 85% 61% 71%
3 Cost-benefit analysis 71% 74% 72% 64%
4 Decarbonization pathway analysis 70% 76% 72%
5 Market and policy impact assessment 68% 74% 83%
6 Investment and infrastructure planning 56% 56% 61% 50%
7 Assessment of trade and tariff impacts on energy systems 52% 65% 44%
8 Analysis of interprovincial energy trade and market integration 48% 56% 50%
9 Interprovincial transmission and grid expansion 47% 56% 44%
10 Technology feasibility assessment 45% 38% 50% 57%

Roles that are at least 18 points higher or lower than the average for all respondents are shown in red circle.



What gaps or
limitations exist

with the energy
modelling
resources?

1st Order Concepts (Gaps)

2nd Order Themes

* Product discovery to identify and understand users, their intentions and
barriers

* Trainers, tools and tutorials for new users, i.e. not academics

* More approachable and user-friendly language

* More accessibility for non-modellers and clear documentation

More focus on model user
needs & accessibility

* Some models used only in academic environments, not utilities
* Simulation ready test models, aligned with real world

* Alignment with utility models used for making investments

* Practice examples for specific use cases

Models do not address real
word use cases

* More combination of models

* |deally a model that combines CGE, technology, provincial data, climate
impacts on GDP, i.e. marriage of multiple models

* Understanding how best to use information from various models

Need to combine models

* More detailed modelling of transmission networks

« High-quality electricity model, e.g. NREL’s ReEDS

* Hourly demand forecast with realistic assumptions and common energy
system model, e.g. European TYNDP.

» Alignment of different provincial models for long-term national supply &
demand

Develop common
electricity model

* Available, complete and accurate data on electricity generation, future
loads and future technology costs, and assumptions for scenario building,
futureload, future technology costs, etc.

* Hourly electricity data

* Up-to-date data on existing and future grids

* More test system datasets for experimental studies

Lack of electricity system
data

* Proprietary models have black box elements and cannot offer model
accuracy assessments
* Lack of transparency with black boxes controlled by companies

Black box accuracy &
transparency gaps

*Should address human behaviour
* Tracking and forecasting of supply and demand

Human behaviour gaps

N/

Aggregate

Dimensions

User and Use

Case Gaps

Common Cdn.
Electricity
Model(s)

Accuracy,
transparency,
behaviour gaps




What challenges
are faced in
integrating energy

modelling results
into policy or
decision-making?

1st Order Concepts (Challenges)

2nd Order Themes

* Need to align results with questions from decision makers

* Model results need to match short-term response time from decision
makers

® Lack of communication with decision makers

Issuesin communication
with decision makers

» Effectively analyzing and communicating modeling results in a way that
supports decision-making

e Lack of creative, user-friendly tools to visualize outcomes and make
insights actionable

* Need to ensure executives properly interpret results

¢ Qutput data too complex to support decision-making by potential non-
technical users

* Many policymakers lack a basic understanding of energy and modeling
concepts, which makes it difficult to integrate resultsinto policy —building
energy literacy essential

Chellenges to support
decision making

* Lack of alignment of research tools with industry-standard tools
e Calibration to real-world conditions

Need to address real world

* Anational standard/framework to agree upon how many and which
scenarios to includein a provincial model of the electricity system

* Models typically aren't helpful with individual policy decisions or
understanding their effects; difficult to situate individual investments

Need general model for
policy decisions

* Need alignment of inputs across models to aid comparability of different
modelling approaches asking similar questions
* How to find and explain the roots causes of differences in modeling results

Alignment across models
for comparability

* Need transparent assumptions
» Lack of model documentation and transparency of inputs.

Transparency

N

I 7~ 7

Aggregate
Dimensions

Address needs
for decision
making

General Cdn.
Electricity
Model(s)

Transparency

and consistency




What could be strengthened to enhance energy
system modelling for Canada’s energy transition?

No. Area

10

11

Increasing transparency in model structure, assumptions, and data.

Better coordination among government, private contractors, and academia
Strengthening the verification and validation processes for model outputs
Sustained funding for model maintenance, collaboration, and data
Improving public communications on modelling and energy transitions
Improving accessibility and clarity of model inputs and outputs

More research efforts to better integrate the social dimensions of transitions
Enhancing the integration of economic, industrial, and trade dynamics
Clearer policy direction and planning

Expanding training and support for senior managers and policy analysts

Increasing focus on equity considerations in energy modelling

4.38

4.31

4.18

4.17

4.08

4.04

4.03

4.03

4.00

3.93

3.71

4.48

4.36

4.23

4.23

4.15

4.08

4.00

4.06

3.98

3.82

3.70

Modellers Collaborator

4.61

4.44

4.39

4.22

3.78

3.89

4.28

3.72

Non-
Modellers

3.87

4.00

3.80

3.93

4.27

3.87

4.20

3.86

4.20

3.80

3.73

12



Which energy system models have you used
or are familiar with?

Model Total
Energy System Optimization Models, e.g. TIMES/MARKAL (including NATEM) 23
CGE Models, e.g. gTECH 20
Power System Models, e.g. PyPSA 19
EMH-supported open-source models, e.g. SILVER, COPPER, ElI2, CIMS, etc. 18
Energy System Optimization Models, e.g. TEMOA (used for ACES and CANOE) 11
Integrated Assessment Models, e.g. GCAM 10
Multi-sector capacity expansion models, e.g., OSeMOSYS 10
None 14

Other 31

13



How well do these energy system models
support your decision-making needs?

Well Neutral
* Government of Canada * Academia
* Provincial and Territorial * Think Tanks
Governments * Environmental and Advocacy
* Modelers Organizations

* Model collaborators * Non-Modelers

14



If you are not using energy modelling to support
decision-making, what are the main reasons?

Reasons

| don’t have the expertise or capacity to use models

| rely on external consultants or partners for modelling insights
Lack of data or difficulty in accessing relevant inputs

Lack of transparency in modelling assumptions or outputs
| use other tools or methods for decision-making

| have not needed models until now

The models do not align with my specific needs

| do not need models for my work

Models are too complex or not user-friendly

| was not aware of available energy models
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Conclusions )
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State your
hypothesis
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* Priorities for energy policy and decisions: %3} o o o %ﬂ
decarbonization, modernization, affordability, Verity OISO ot problem
equity, secure, reliable and resilient. \ PYpothests
* Roles for energy modelling in realizing these G / Re E DS
priorities: big gaps exist among model users and Teim;.ct
non-users.
G i : + (o) e 8D o $
* Gaps and challenges exist for energy modeling e . ™ i
in Canada in addressing decision maker needs, @
real word cases, accuracy, transparency, data
and combination of models. © (-) © = 2 0
* Solutions to gaps and challenges include , B e n t S O@
customer and product discovery, combination "@;_®‘® : 7@,! ¥ | ELECTRIFYING EUROPE
and integration of models, and development of fat -,
common electricity models. O[O,
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