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1. How does the Energy Policy Simulator work?
The Energy Policy Simulator (EPS) is a system dynamics computer model created in a
commercial program called Vensim. The model allows users to control and combine 58 policies
that affect energy use and emissions in various sectors of the economy (such as carbon pricing,
fuel economy standards for vehicles, regulations on methane leakage from industrial activity,
and accelerated technology research and development).
The EPS is designed to operate on a national scale and includes every major sector of the
economy. The web-based version of the EPS allows users to test the effects of common climate
and energy policies in a user-friendly interface. The downloadable version of the model is
distributed with a complete set of input data and reads in all of its input data from external csv
files, which are generated by accompanying Excel files. These are included in the model
distribution and it is therefore possible to change any of the model’s input data without
purchasing a commercial version of Vensim. Extensive documentation about the model
structure and design is available here.

2. What are the main data sources used in the Canada EPS?
The best available public data, primarily sourced from governmental bodies (e.g., the National
Energy Board, Statistics Canada, National Resources Canada and Transport Canada) was used
to build the Canada EPS. When Canadian data sources were not available, U.S. data were used
and scaled to the Canadian context. Wherever possible, data was drawn from sources available
in early 2016, before the implementation of any Pan-Canadian Framework on Clean Growth
and Climate Change (PCF) policies. In this way, the business-as-usual (BAU) scenario
represents emissions in the absence of PCF policies, and their impact can be calculated
independently. You can download all the input data files and see every source used here.

3. How can I modify the model and/or run it locally on my personal computer
or device? How can I modify the assumptions made for the business-asusual scenario?
The Canada EPS is designed to be used in two ways: through the web interface and through the
downloadable version. To download the model and access its full capabilities, you must

download Vensim Model Reader software. Vensim is a tool produced by Ventana Systems to
create and simulate system dynamics models. While Vensim is sold in several tiers, Ventana
Systems offers a free Vensim Model Reader that can read and simulate (but not edit) models.
Directions on how to obtain Vensim Model Reader can be found on the Download and
Installation Instructions page (these are for the U.S. version of the model, but the same
instructions can be followed for the Canada EPS, which can be downloaded here). Vensim
Model Reader will allow you to run the model on your personal computer, view and adjust all
assumptions and input data—including those that went into building the BAU scenario—and
customize outputs. Note: to make changes to the structure or function of the model, you need
the commercial version of Vensim DSS, which can be purchased here.

4. What policies are included in the business-as-usual scenario?
The BAU scenario is primarily based on data from early 2016, generally before any PCF policies
were implemented. This was done so that the model could be used to estimate the PCF’s effect.
Therefore, the BAU scenario includes policies that were on the books in early 2016, including
Canada’s existing federal Renewable Fuel Regulations mandating renewable content in
gasoline and diesel (represented in the model as roughly equivalent to a low-carbon fuel
standard set at 2% stringency) and fluorinated greenhouse gas (F-gas) reductions announced
in the Kigali Amendment to the Montréal Protocol. The BAU scenario does not include any of
the policies announced in November 2015 in the Alberta Climate Leadership Plan.

5. What renewable electricity policies are included in the business-as-usual
scenario?
Jurisdiction over electricity generation generally falls under provinces and territories in
Canada. While several provincial renewable electricity policies are now in place in Canada, not
all of these had been passed into law by 2016 — the cut-off year for the EPS model’s input data.
Thus, all provincial electricity sector policies, with the exception of Alberta’s and
Saskatchewan’s, are included in the EPS’ BAU scenario. This includes the B.C. Clean Energy Act
(in effect since 2010), Nova Scotia electricity sector regulations (Renewable Portfolio Standard
in effect since 2011), Ontario coal phase out and natural gas demand-side management, among
others. Alberta and Saskatchewan’s renewable electricity policies enacted after 2016 are
included in the PCF and PCF Extended policy scenarios. For Alberta, these scenarios include the
plan to build 6,200 MW of onshore wind power generation to meet the province’s 30%
renewable electricity target by 2030. For Saskatchewan, they include the first stages of wind
and solar energy procurement announced to meet the province’s objective to source 50% of its
power from renewables by 2030. Further details on what is included in these policy scenarios
can be found in the “ScenarioData.xlsx”, which can be accessed here.
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6. Why do GHG emissions in the business-as-usual scenario differ from
federal government projections?
The BAU scenario in the Canada Energy Policy Simulator projects emissions in 2017 (the
starting year for the model) at a considerably higher level than the official government
estimates given in either Canada’s 2016 GHG Reference Case or in its 3rd Biennial Report (2017)
to the UNFCCC. There are several reasons for this, chief among them is the Pembina Institute’s
use of a more aggressive estimate of methane leakage in the oil and gas sector, which in turn
reflects the most recent science on the subject as well the use of an updated methodology for
calculating emissions from oil and gas operations. It also includes emissions from marine
bunker fuels in the transport and shipping sub-sector, which are not in official government
accounting methodology. Finally, as explained in FAQ #11, the model also uses the most up-todate factors (from the IPCC’s AR5) to describe the Global Warming Potential (GWP) of different
greenhouse gases. This choice moderately inflates the total estimate of carbon dioxideequivalent emissions. For these reasons, near- and mid-term Canadian emissions in the EPS
appear to be much higher than would otherwise be suggested by Canada’s official historical
record of greenhouse gas emissions. To be clear, the Pembina Institute continues to trust in the
accuracy of the national emissions inventory as constructed by Environment and Climate
Change Canada. The BAU model results of the EPS are, by contrast, illustrative of a high-end
estimate for what overall emissions could be, if more comprehensive data (particularly for oiland-gas-sector methane emissions) were available, and if Canada were to apply the most upto-date GWP factors (see Q1-2-11 on the IPCC website).

7. Why does the 2030 target differ from the one in Canada’s Nationally
Determined Contribution submission?
The absolute levels of Canada’s emissions targets usually vary over time, as changes in
underlying historical data are incorporated into each new annual GHG inventory report Canada
submits to the United Nations. This is because national targets are usually expressed as
percentage reductions below a baseline year (e.g., 30% below 2005 levels). Aside from this
shifting baseline, the national 2030 Paris target (as displayed in the Canada EPS, at a level of
665 Mt) still differs from its value in Canada’s 2017 NDC submission to the Secretariat of the
United Nations Framework Convention on Climate Change (517 Mt). This is because the
Canada EPS uses updated global warming potentials for non-CO2 greenhouse gases from the
Fifth Assessment Report from the International Panel on Climate Change. The simulator also
includes some types of emissions and sequestration that were not included or were handled
differently in the government’s analysis, for example, bunker fuels, biomass fuels, higher
estimates of methane leakage from oil and gas operations. The target used is identical to the
government’s target after accounting for these methodological differences. Calculation of the
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2030 and 2050 targets, adjusted based on EPS methodology from the original government
targets, is explained in the “WebAppData” file here.

8. How were the 2030 and 2050 targets calculated?
In the simulator, Canada’s emissions targets display was adjusted to account for
methodological differences between Canada’s official emission inventory (as calculated by the
federal government) and the way the EPS calculates projections. The core EPS model structure
is designed to produce future projections of emissions and other variables. However, given
differences in both the baseline/BAU scenario and the level of national GHGs in 2017 (the startyear for the model run), it becomes necessary to calculate adjusted 2030 and 2050 emissions
targets (corresponding to 30% and 80-90% below adjusted 2005 levels, respectively). This step
ensures analyses and comparisons of policy packages are made on an “apples-to-apples” basis
within the simulator. To implement the adjustment, the Pembina Institute constructed a backcast of EPS baseline emissions to 2005, then recalculated the targets for 2030 and 2050 based
on this adjusted figure for the climate-target reference year. This calculation was done using
the proportional difference between the EPS’ baseline emissions and government-reported
emissions in 2017, and can be seen in the “WebAppData.xlsx” file, available here. For
reference, the back-cast level of national emissions (excluding Land Use, Land-Use Change, and
Forestry) in 2005 was 949.5 Mt. In comparison, the National Inventory Report 2017 (used for
Canada’s NDC submission under the Paris Agreement) reports 738 Mt for national emissions in
2005.

9. Which policies are included in the Pan-Canadian Framework scenario?
The PCF scenario represents the emissions trajectory expected when including already
announced PCF policies, including carbon pricing, F-gas emissions reductions from industry,
phasing out coal by 2030, the federal clean fuel standard etc. The PCF scenario includes no
assumed improvement beyond what has already been announced. For example, the carbon
pricing policy increases from $10/tonne in 2018 to $50/tonne in 2022, then holds constant at
$50/tonne thereafter. It is important to note the EPS works in inflation-adjusted financial
units, so the carbon pricing policy lever used in the PCF (and PCF Extended) policy scenario has
been adjusted to reflect Canada’s current policy reality under the federal Greenhouse Gas
Pollution Pricing Act, 2018, which established Canada’s “backstop” national carbon pricing
system and does not index price levels to inflation. A file (ScenarioData.xlsx) explaining each
policy, stringency and implementation schedule used to build the PCF scenario can be accessed
here.
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10.

What policies are included in the PCF Extended to Mid-Century
scenario?

The PCF Extended to Mid-Century scenario increases the ambition of the PCF scenario by
assuming that PCF policies do not stagnate when they reach their announced end dates (by
2030 or earlier). Instead, they strengthen at a constant rate through 2050, or until their full
potential is realized, whichever comes first. For example, the carbon pricing policy increases at
the same rate of $10/tonne per year from $10/tonne in 2018 to $330/tonne in 2050. A file
(ScenarioData.xlsx) explaining each policy, stringency and implementation schedule used to
build the PCF Extended scenario can be accessed here.

11.

Which global warming potentials does the Canada EPS use?

The Canada EPS uses the 100-year GWPs provided by the Intergovernmental Panel on Climate
Change (IPCC) in its Fifth Assessment Report (AR5). This information is more recent than that
used by Environment and Climate Change Canada for greenhouse gas emissions reporting,
which still employs GWP from IPCC’s Fourth Assessment Report. It should be noted that ECCC
emissions accounting, reported via Common Reporting Format tables, is nonetheless
consistent with the foundational 2006 Guidelines for National Greenhouse Gas Inventories laid
out by the IPCC.

12.

How can land use emissions reductions contribute to Canada’s
targets?

Under international standards, countries must be consistent in the inclusion or exclusion of all
terrestrial carbon fluxes when reporting emissions and targets. If reductions in emissions from
forest management are included, then so must be the increase in emissions from other
terrestrial carbon fluxes such as forest fires, forest die-backs, and melting permafrost. Canada’s
2030 and 2050 emissions targets do not include the impacts, either as CO2 source or sink, of
land use. The policy lever to improve land use management only considers potential
improvements, so any emission reductions resulting from improved management must be
netted against the increases from these other emission sources, which are out of the scope of
the EPS model.
If your question is not answered here, please feel free to ask us at policysolutions@pembina.org.
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