Success and Failure Conditions,
Robust Policies, and a New Modelling Paradigm
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We have an open source and
validated energy policy simulation
model for Canada!




Land Use

RaD Fuels
I 7 7 L
(HH >  Industry& Ag Buildings Transportation
A A J Yy
> Electricity District Heat
I I
v v
Pembina Institute Energy Cash Flow Pollutants
Policy Simulator v1.4.3,

pembina.org/eps



https://www.pembina.org/eps

We explored the behawor of the Energy
Pollcy Simulator:
e 184 input parameters
600,000 runs
Global Sensitivity Analysis
Scenario Discovery
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We connected the Vensim-based EPS to
Python using the ema-workbench package.
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Global Sensitivity Analysis
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¢ Scenario Discovery , -
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Key policies:

1) industrial carbon tax,
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Key policies:

A5l , ‘ 1) industrial carbon tax,

: SR ' 2) transmission capacity, and

Min 20% Build ,

i o B | 3) building insulation
innovation.
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The point.
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Some parameter combinations produce integration errors!
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Relevance to Policy Analysis

e EXxploratory modelling adds value!
o Important Policies
o Model Issues and Behaviours

e Not useful for net-zero



8
X% O g
O S 4 "
ﬂrUd S ”.!e. R\
A4 N O O P \
(W — = o n_Vu, |
@) . XPRS I
ne (b} w N
= Nl © ©
— O %
N o C D
N HNEL
| o 5 deuu.s
-+ = O Ma.ll
D) (4] Eene
O O T O O O
BIO| 322
woo wo °
~ e

Feo




Main Conclusions

1) EPS model
o Industrial carbon tax influential

o Found errors
2) Canadian energy policy

o Found quantitative bounds on essential policy components
m $270/tCO2e industrial carbon tax
m not too much new transmission
m invest in building insulation

o Most policy components are unimportant for overall success



Questions?

I * I Natural Resources Ressources naturelles
Canada Canada

Thanks to the Energy Modelling Initiative: https://emi-ime.ca/



https://emi-ime.ca/
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Global Sensitivity Analysis Co-Relations
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Future Uncertainty Work

e Hard to validate numbers without other models to compare to
o We ran SD on cases where lives saved was negative and found results
that are compatible with common logic
o Ensemble comparison
e Robust Decision-Making
o Optimize policies for robustness

o Dynamic policy pathways



