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Executive Summary 

Canada has committed to reduce greenhouse gas (GHG) emissions by 40 % to 45 % by 
2030, and to Net Zero by 2050 [12].  Municipalities are being asked to tackle this 
challenge within their jurisdictions, and to target all spheres of human activity: 
transportation, buildings, industry, agriculture, etc. The CTAP tool has been developed 
to address the GHG issues related to the residential buildings sector. 

In Canada, about 70% of buildings energy requirements are met with fossil fuels. As a 
result, homes and buildings account for approximately 17% of Canada’s GHG emissions 
[11]. Within the homes itself, space heating account for about 2/3 of energy 
consumption while domestic hot water heating accounts for about 1/6 of the energy 
consumption, with the rest attributed to plug loads. 

Canadian municipalities must therefore develop a comprehensive program to 
incentivize the implementation of building level interventions to reduce GHG emissions.  

Such a task can be daunting and require extensive technical expertise to complete, 
especially for larger municipalities with large building stocks.  Smaller municipalities 
typically do not have internal resources, knowledge base or budgets available for the 
performance of the type of energy analysis, the development of alternatives, their 
evaluations, and selection of a pathway that would lead to a successful scenario.   

CTAP was created to assist the smaller municipalities, with less that 100,000 residents - 
where about half of Canadians live – to do just that. This first phase of CTAP covers the 
residential buildings sector for small municipalities, typically mostly low-rise structures. 

CTAP is easy to use, contains default parameters and data that can be edited as needed 
by the user and has a simple one-page dashboard and one-page output screen.  When 
used in conjunction with the suggested program development process, CTAP can 
provide reasonably accurate analysis of the pathways that will achieve the desired 
targets. 

*** 

This manual contains extensive narratives to explain how CTAP works, what it does, as 
well as the assumptions and limitations that apply.  The quick reference guide / 
summary is included in Section 7 will be a useful reference guide once the user 
understands the logic behind this tool. 

More importantly, this guide describes some of the key activities that must take place 
outside of CTAP’s simulation mechanics, that is, the scope of activities that precede 
input into CTAP and how the output can be utilized.  
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1. Needs and Objectives: 

Canada has committed to reduce greenhouse gas (GHG) emissions by 40 % to 45 % by 2030, and to Net 
Zero by 2050 [12].  Municipalities are being asked to tackle this challenge within their jurisdictions, and 
to target all spheres of human activity: transportation, buildings, industry, agriculture, etc. The CTAP 
tool has been developed to address the GHG issues related to the residential building sector. 

In Canada, about 70% of buildings energy requirements are met with fossil fuels. As a result, homes and 
buildings account for approximately 17% of Canada’s GHG emissions [11]. Within the homes itself, space 
heating account for about 2/3 of energy consumption while domestic hot water heating accounts for 
about 1/6 of the energy consumption, with the rest attributed to “plug loads”: lights, appliances, and 
electronics.[11] GHG reduction efforts in existing homes focus on improvement of the building envelop 
(walls, windows, below ground walls and attics - also referred to as energy building alterations, or deep 
energy retrofits). Following optimization of the building envelope, the next step is electrification of 
space and water heating using low carbon energy sources – and other energy conservation measures. 

Canadian municipalities must therefore develop a comprehensive program to incentivize the 
implementation of these various interventions in commercial, institutional, and residential buildings. 
The development of a realistic and comprehensive program must include the following components: 

 

• Selection of a reference year and establishment of the current GHG emission baseline. 

• Establishing milestones in time and corresponding targets for GHG reduction. 

• Identification of the most appropriate technologies for the local context. 

• Determination of the required level of penetration (% of implementation in the building stock) 
for these measures vs time to reach the 2030 and 2050 targets. 

• Estimate of the required investment in building level interventions. 

• Development of strategies to incentivize and finance the requirement investment which may 
include awareness campaign, subsidies or grants from various government levels or related 
entities, PACE1 type programs, loans from private sector or energy cooperatives working in 
cooperation with the municipalities to fund the required interventions. 

 
1 The property assessed clean energy (PACE) model is an innovative mechanism for financing energy efficiency and renewable 

energy improvements on private property. PACE programs exist for: Commercial properties (commonly referred to as 
Commercial PACE or C-PACE). Residential properties (commonly referred to as Residential PACE or R-PACE). 
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• Development of “value propositions” for the stakeholders, homeowners, and landlords. 

Such tasks can be daunting and require extensive technical expertise to complete, especially for larger 
municipalities with huge building stocks.  Smaller municipalities typically do not have internal resources, 
knowledge base or budgets available for the performance of type of energy analysis, the development 
of alternatives, their evaluations, and selection of a pathway that would lead to a successful scenario.   
CTAP was created to assist the smaller municipalities, with less that 100,000 residents - where about 
half of Canadians live – to do just that. This first phase of CTAP covers the residential buildings sector for 
small municipalities, typically mostly low-rise structures. 

CTAP is easy to use, contains default parameters and data that can be edited as needed by the user and 
has a simple one-page dashboard and one-page output screen.  When used in conjunction with the 
suggested program development process, CTAP can provide reasonably accurate analysis of the 
pathways that will achieve the desired targets. 

 

The main output metrics produced by CTAP include: 

• Baseline GHG inventory and energy requirements for a given reference year. 

• Simulated GHG inventory and energy requirements for milestone years. 

• % GHG reduction compared to reference year. 

• Hourly electric energy profile for the jurisdiction for a full year. 

• Rough cost estimates for the implementation of the contemplated pathways. 

• Rough estimate of the overall annual energy cost for the entire building stock under study for 
any given scenario. 

• Annual energy consumption by category (electricity, fossil fuels, biomass). 

 

2. License agreement 

A copy of the licence agreement is included in the Excel based software and in Appendix E (French) and 
Appendix (F) English of this manual. 
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3. How CTAP works 

CTAP is an Excel based tool with limited capacity and granularity, but which provides adequate level of 
accuracy. The objective is to calculate the percentage improvement in terms of GHG emissions resulting 
from the contemplated energy conservations measures and low carbon energy technologies conversions 
compared to the GHG emissions of the base case, also referred to as the “baseline scenario” when 
implemented throughout a community’s residential building stock.  

Archetype approach: CTAP uses an “archetype approach” to generate the annual hourly energy demand 
for a community.  The archetype approach is a method by which a large building stocks is represented 
by a much smaller set of “typical” buildings, or archetypes, for the purpose of energy simulation.  Each 
archetype is the representation of an average building of average size and of a given vintage and type.  
Each building in the jurisdiction is matched to one of eleven archetypes. Overall, the group of buildings 
assigned to a given archetype may be quite different from one another. However, on average, from an 
energy simulation perspective for the entire building stock, the errors introduced by this simplified 
approach tend to cancel each other. Pilot studies in Nova Scotia and Alberta have confirmed this result.  

CTAP’s main design criteria was ease of use. It is based on the concept that in these times of climate 
emergency, a good plan today is better than an excellent plan in 5 years.  CTAP uses several simplifying 
assumptions to yield a reasonably accurate analysis in very little time and effort.  The tool becomes a 
living document that can be updated as assumptions are confirmed, and parameters values are refined 
when better information becomes available.  The archetype approach is one of those simplification 
method.  To keep the processing time of this Excel based tool reasonably short, the software is limited 
to 11 archetypes.2 

Accuracy of results:  In the second pilot study, the CTAP GHG inventory results and the total energy 
consumption were compared to the results provided by the Municipal Energy and Emission Database 
(MEED) [9] and the results were within a few percentage points. Similar accuracy was confirmed when 
comparing results with the energy consumption data (natural gas and electricity billing information) for 
all buildings included in the study.  

 

 

Definition of archetypes: 

 
2 Although the level of granularity of 11 archetypes has shown to be sufficient to produce reasonably accurate results, should more archetypes 

be required, two or more CTAP runs can be performed and the results matrices aggregated linearly, allowing 22 or 33 or more archetypes, 
should resources be available to develop custom archetypes. The software being written in Excel, this is easily done by using simple 
“copy/paste value” Excel functions which are within the knowledge base of most Excel users. However, the nature of energy simulations 
and costs estimating is such that increased level of modelling efforts quickly reaches diminishing returns in terms of accuracy of results.    
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Automatic Archetype definition and assignment: 

 

To allow the user to quickly engage in scenario definition CTAP offers an automatic archetypes 
generation facility to represent the residential buildings stock of any given jurisdiction in Canada (city, 
municipality, township, etc.).  This is done by leveraging the information contained in several national 
and provincial databases – details provided below.  

51 archetypes / climate zones: 

To cover the entire country and consider the local climate and residential building attributes CTAP works 
with 51 “archetype / climate” zones (ACZ). In addition to allow the proper climate data files to be used 
in energy simulations, this also allows CTAP to consider local construction characteristics and socio-
economic factors reflected in the residential building stock attributes. 

The user must download the CTAP version of the closest city from the following list that appears on the 
website: 

Table 1 : List of cities for selecting the CTAP version to use. 

 

11 archetypes per ACZ: 

In most ACZ, the 11 archetypes consist or 2 or 3 archetypes per vintage range, to which all dwellings are 
assigned.  The five vintages’ ranges correspond to the years during which the applicable building codes 
were relatively similar from the point of view of energy conservation measures.  These ranges are: (1) 
pre-1946, (2) 1946 to 1977, (3) 1978 to 1995, (4) 1996-2010 and (5) 2011 to 2020.  
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For each representative archetype, the key energy characteristics, from a simplified energy simulation 
point of view, considering the summation of results for a large number of structures, are: 

• peak heating load 

• peak cooling load 

• annual energy consumption for, heating, cooling, plug load, domestic hot water.   

Data sources:  

The building count and types are obtained from the latest Population and dwelling counts: Canada, 
provinces and territories, and census subdivisions (municipalities) [10].  This provides the historical 
provincial statistics on building sizes and types (attached vs detached vs mobile homes, etc.).   

The National Energy Usage Database (NEUD) provides detailed information on space heating systems, 
their energy sources, and their efficiencies. This is also available for the last few decades.   

NRCan’s GITHUB inventory of 6800+ archetypes [13]are based on the 1.5M + energy audits database 
accumulated by NRCan over the last decade or so.  For each ACZ, the corresponding subsets of these 
audits and archetypes were consulted to select the most typical archetype to represent a group of 
residential buildings of a given vintage range and building types.    

An example of an 11 archetypes set is shown below: 

 

Table 2: Example of archetype for a given arch etype/climate zone. 

Important note: The methodology used to define the eleven most representative archetypes for each 
ACZ is quite extensive and can be obtained upon request.  For the user, it is important to understand that 
the buildings assigned to any given archetype group will behave quite differently from one another but 
the energy simulation for the entire group will be reasonably accurate.  CTAP can not be used for the 
analysis of a single building as it relies on the averaging/cancelling of the errors introduced by this 
simplification methodology on a large group of buildings. 
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This approach allows for a much simpler simulation exercise for any given scenario.  It balances the level 
of efforts to populate the software with the level of accuracy required for the purpose of the study. 

 

Definition of Scenarios: 

With every building assigned to an archetype, the user can start defining scenarios. For each archetype 
the user selects what technology and/or energy conservation measures are contemplated for a given 
scenario, or “pathway”.  The user specifies how many buildings out of the total for each archetype will 
have the intervention(s) performed. The user can select from a menu of “low carbon energy systems” 
(LCES) and energy conservation measures (ECM) nominal “percentage” targets. The user does not 
specify actual interventions, such as windows upgrade or basement wall insulation, rather a target $ 
reduction in energy requirement for space heating/cooling, domestic hot water, lighting and plug loads. 
A certified energy adviser will determine what set of interventions will be required for any given 
archetype in the local context. 

But before the user start composing “future scenarios”, there are two “universal” scenarios that are 
customary to define. The first 2 tables on the “Scenarios Definition” Tab are automatically populated as 
follows: 

The “reference” or “baseline” scenario which represents the base case against which future scenario 
results metrics will be compared.  This scenario is automatically generated by CTAP once the user selects 
the year for that scenario.  See Section 6.2.1 of this manual for more information on how to decide 
which year to use as a “reference” year. The historical data contained in CTAP allow for that year to be 
between 2000 and current year. 

 

The current year scenario is also automatically generated by CTAP, pending vetting of defaults 
information by the user (detailed provide in notes on CTAP’s input screens). This scenario is really to get 
an appreciation of the progress made to date by conversions of fossil fuels heating systems (or 
improvement in their efficiencies) implemented between the reference year and current year, as 
estimated by provincial statistics from the NEUD database.  It will also show the improvement in the 
GHG metrics resulting from the clean-up of the provincial power grid since the reference year. CTAP 
captures that quantity by cross-referencing with the Canada's Greenhouse Gas and Air Pollutant 
Emissions Projections dated 2020. 

 

Future scenarios: 

The next scenarios (input table 3 to 15 on the “Scenario Definition” Tab) are available to define sets of 
building level interventions, or pathways, and to calculates their impact on the result metrics.  Each 
scenario can be made for a given milestone in time, for example 2027, 2030, 2035, etc.   
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Normally, a process of trial and error is used to achieve a given % GHG reduction target.  If a set of 
interventions is entered in a scenario, and does not result in the target being achieved, the user simply 
returns to the input table, increases the numbers and types of interventions, and re-runs the software.  
Once a given scenario is achieving the desired target for the time milestone selected, the next table can 
be used to cumulatively add additional interventions for the next milestone year and % GHG reduction 
target, and so on. 

Selecting Low Carbon Energy System (LCES) and Energy Conservation Measures (ECM) targets: 

In composing scenarios, the user will need to consult with local technical advisers and trades to optimise 
the results.  Section 6.2.3.2 elaborates on the type of issues to be addressed by a local task force.  
Appendix D provides some guidance as to how to gather a local task force to assist municipal staff in 
selecting the most appropriate technology options for the local context. A few examples of the issues 
that will need to be considered: 

A local energy advisor and power distribution company representative can best advise as to the 
feasibility of photovoltaic (PV) arrays.  This technology is well suited for regions with greater electricity 
cost and good solar radiation intensity. 

Local renovators can provide input on building envelope retrofits, and the energy advisor can estimate 
what components need upgrade to achieve a given energy reduction target. CTAP takes as input, as a 
component of a scenario, the % reduction in energy requirement for any of the following: space heating, 
space cooling, plug loads and domestic hot water.  The energy advisor can define what a given target 
reduction involves in terms of actual measures.  CTAP comes with default unit cost estimates for such 
interventions, and these can be validated or adjusted with input from local trades people. 

HVAC contractor and electricians can advise on the conversions of heating systems and validate default 
unit cost provided in CTAP. 

Energy advisor can answer questions about heat pumps, limitations, hybrid heating systems, etc. 

Real estate representatives can assist in the making of value proposition for the stakeholders. 

Etc.  

Eventually, as implementation starts, the same task force will be essential in prioritizing candidate 
buildings within each archetype groups to maximize early gains and results per interventions. 

Some technology slides are included in Appendix B, and links to other relevant NRCan technology guides 
are provided in Appendix C. 

Calculations: 

The interventions included in any scenario instruct CTAP to modify the energy requirements for the 
various archetypes.  To do this the software uses the standard climate data files to calculate the impacts 
of the technology and/or energy conservation measures on the energy demand.   The software then 
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sums up the impacts to the existing energy demand for each archetype to obtain the new annual hourly 
energy demand profile (in the form of an hourly data stream) for the community/jurisdiction. (365 days 
x 24 hours = 8760 data points). 

The last step the software performs is to apply the emission factors for each energy source, including 
gas, oil, and the public power grid to obtain the community’s buildings’ GHG emissions. This result is 
then compared to the baseline GHG emissions. Since the baseline GHG emissions inventory is for a past 
reference year it must take into account the historical emissions associated to the public power grid at 
that time. Simulation of future emissions must consider the forecasted power grid emissions in the 
future. Power grid emissions are quantified in g/kWh (grams per kilowatt hour) and known as the 
“average emission factor” (AEF) of the electricity provided by the provincial electricity grid.  AEF is one of 
the main components of the GHG emissions for the building sector. To incorporate this annual AEF 
variation into the analysis, CTAP contains the AEF history since 2005 and the most recent forecast for all 
provinces and territories until 2050. 

 

4. GHG Reduction Technologies 
Included in CTAP: 

CTAP models the impact of building level interventions on the entire building stock.  The technologies 
that are included as options in CTAP are of two types: low carbon energy systems and energy 
conservation measures targets. 

 

4.1 Low carbon energy system (LCES) for space heating: 

 

Conversion from fossil fuel-based heating system towards electrification, and possibly biomass, is by far 
the most contemplated solution for reducing GHG.  CTAP also offers energy storage options for 
managing peak demand, and some options for distributed renewable energy generation.  Note that 
simulation of hourly profile is relatively basic, with no elaborated charge and discharge optimization 
algorithm for energy storage or stochastic simulation.  The LCES options currently available are: 

• Solar panels 

• Batteries 
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• Electrical baseboards or furnaces 

• Heat pumps, ground source, and air source 

• Wood/biomass furnaces 

• Solar domestic water heaters 

• Thermal storage 

Several technical slides with basic information are included in Appendix B. Several reference links are 
provided in Appendix D and in the “Useful Links” Tab of CTAP. 

 

4.2 Energy conservation measures (ECM) nominal targets: 

 

CTAP does not model the impact of each possible intervention separately.  As it is a community 
modelling tool, CTAP works with targets of energy demand reduction.  For example, the user will target 
a 50% or 60% or 70% reduction in space heating for a given subset of buildings. CTAP has default unit 
cost value for such interventions.  The units are $/percentage reduction/square foot, and the unit costs 
can be different for different archetypes. The “Financial Tab” contains instruction on how to work with 
those unit costs.  An energy advisor (EA) can, on an archetype-by-archetype basis, define what tasks are 
required to achieve these percentages of energy reduction targets, and local contractors can validate or 
adjust the average unit costs for those tasks. The interventions that reduce energy demand to be 
considered by the EA include, among others, building envelop upgrades, domestic hot water heating 
system / drain water or exhaust air heat recovery improvements, lighting systems upgrade and energy 
efficient appliances. 

The user input therefore consists, for subsets of the building stock, of a % reduction in energy 
requirement for: 

• Space heating 

• Space cooling 

• Domestic hot water 

• Lighting 

• Plug load. 
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Some useful links to LCES and ECMs technologies guides are included in the “Useful links” Tab of CTAP.  
The user is encouraged to add any additional links that they may find useful to that Tab. 

 

 

4.3 Community Wide Renewable Energy Solutions: 

 

The impact of community wide distributed variable renewable energy generation initiatives such as a 
fair size solar farm or wind farm on the edge of town, for example, is better simulated using specialized 
software with ample features and calibration facilities to further optimize, for example, drawn and 
recharge cycles, battery plant capacity, interconnection rates, etc.  However, the net impact on GHG of 
such an initiative can be considered, on an exploratory basis, by CTAP in the following manner: 

CTAP calculates the GHG emissions associated to the community’s electricity usage. To do so CTAP 
utilises the historical and forecast AEF (average emission factors) for the provincial public grid.  
Introducing a renewable energy project into the electrical energy mix can be roughly (ignoring the 
variation of marginal emission factors per time of day) accounted for by calculating the weighted 
average contribution of the renewable energy project GHG to that of the public grid.   

The user can specify the two key parameters (total annual renewable energy generation and full life 
cycle carbon content per kWh) in the “Financial” Tab. The lower carbon content power generated then 
brings down the effective average AEF. 

For example: 

Total electricity requirement for the community in a given year (future scenario):  450,000 GJ. 

AEF for that given year for public grid is 400 g/kWh, as per current forecast. 

Solar farm, just out of town limits, feeding into the provincial grid annual average production: 50,000 GJ. 

Full life cycle analysis (LCA) of GHG emission for large solar farm: 48 g/kWh. 

Effective GHG emission for the given simulation year: [(400x400) + (50x48)] / (400+50) = 361 g/kWh. 
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CTAP contains the default full life cycle carbon analysis GHG emission factors for different renewable 
energy generation technologies [1] for quick consideration of such alternatives. It should be noted that 
the production / efficiency of solar and wind is heavily impacted by local climate characteristics, so these 
values are likely to need adjustment by subject matter experts. Defaults are provided for exploratory 
analysis purposes. Table 3 presents the current average values for selected technologies as per the most 
recent United Nation’s IPCC data [1]. Note that those values have can a wide range depending on local 
conditions. 

 

Table 3: Example of carbon intensity of electricity generation technologies 

5. Limitations 

CTAP is a quick and approximate simulation tool.  The absolute value results are approximate, although 
on a relative basis, the reduction in GHG from one scenario to another should be quite accurate, more 
so than the absolute values of the results.  The absolute values of the aggregated energy requirements 
results would also be subject to variations in the weather characteristics from one year to another.    

The costs calculator is also a very approximate calculator. Each building is a project on its own, so on a 
building per building basis, the costs and benefits may vary drastically.  But on average, and on the 
aggregate for the community, the default unit costs per technology should provide at least an idea of 
the magnitude of the investment required. As it will be explained later, the user can adjust those unit 
costs, and his encouraged to do so, as local actual data becomes available. 

The simplified financial treatment within CTAP, in constant dollars, is meant to provide the user with a 
means to assign a rough estimate of capital requirements for a given GHG percentage reduction. This 
key metric is an essential part of most proposal to access subsidies or incentive programs. 

CTAP also produces a hourly profiles for the community. This can be used a starting point to interface 
with the local utility company, to communicate possible impacts of electrification and energy saving 
measures on the aggregated community wide energy demand profile on an hourly basis.  But it must be 
remembered that several other energy requirements must be considered by the utilities, including for 
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example any process related energy demand by industry, or energy demand triggered by the electric 
vehicle (EV) trends. Specialty building such as sports complex, ice arenas and airports will likely need 
separate treatment and the result metrics aggregated to those of CTAP.   

 

6. How to use CTAP 

CTAP was designed to be a simple tool to use. There are two stages in using the software. The first one is 
to populate the data to be used by the software for processing. As explained earlier, most of this has 
been automated in the latest phase of CTAP development. 

The second stage is the definition of future pathways, or scenarios by the user in the “Scenarios 
Definition” Tab, which is basically an iterative trial-and-error approach to gradually increase the number 
of interventions at the building level until the required GHG reductions are reflected in the simulations 
results. 

6.1 Data Populating: 

 

6.1.1 Archetypes Definition: (automatic) 

 

As explained in Section 3, CTAP comes pre-populated with archetypes, building counts and existing 
heating system attributes.  They are generated when the user selects the jurisdiction from a dropdown 
menu, and the scenario year.  

The user can go ahead using those assumptions or can perform a validation exercise should better data 
be available, or should local circumstances suggest that the local building stock make-up is significantly 
different from the provincial averages. Property tax database could be a source of information to 
validate for example the various building counts in the vintages ranges used by CTAP. 

It is understood that buildings assigned to a given archetype may differ significantly from one another in 
terms of size, and some characteristics, because, for example, different geometry or even renovations or 
additions performed through the years.  However, on average and on a large base of buildings, the 
average energy regime of the buildings assigned to a given archetype will correspond adequately to the 
actual average energy regime.  This important assumption and significant simplification allow for an 
acceptable level of accuracy for a reasonable level of effort.  
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6.1.2 Base Archetype Hourly Energy Demand Simulation: 8760 data streams: 
(automatic) 

 

Here too the user can take advantage of the default “base case” 8760 hourly energy demand simulation 
results for each of the default archetypes for the given climate zone. The software customized for a 
given region contains those base case 8760 hourly energy demand simulation results for each of the 11 
archetypes for the applicable climate zone. In this case, no action is required, the software will 
automatically use those data streams for the calculations. 

 

6.1.3 Climate Data: (automatic) 

 

The software needs the climate data to calculate the impact of interventions on the energy demand. 
This also comes populated in the software for the given region.  

(CTAP uses the standard climate data files from Canadian Weather Year for Energy Calculation (CWEC) 
files. CEWC files are open-source and published by Natural Resources Canada [2]. 

 

6.1.4 Utility Rates: (default values provided) 

 

The user must define electricity rates, for fixed or time-of-use (TOU), gas and oil unit costs, and that of 
wood if it to be used as well as an energy source.  Financial parameters need not be adjusted for 
different simulation years.  The financial analysis yielding approximate implementation costs and 
approximate annual energy cost for the community are based on a constant dollar approach.  The 
financial analysis is very basic, and only complimentary to CTAP’s most important metric: GHG emissions 
reduction. 

 

6.1.5 Power grid average emission factors (AEF) (automatic) 

 

To calculating GHG inventory, the emissions associated to electricity usage are based on the AEF. Each 
province and territory has its own mix of energy generating infrastructure.  This mix is constantly 
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evolving such that the AEF will vary in time.  CTAP works with available forecast of those values up to 
2050. The average emission factors (AEF) for the local electricity grid are already provided using the 
electricity grid intensities calculated from Canada’s greenhouse gas and air pollutant emissions 
projections [14], 2023 issue. CTAP to automatically looks-up the AEF value to be used. 

Note: if scenarios are evaluating the GHG situation future years, say 2030, the results must be qualified 
and presented with the assumptions as to future AEF values. Future AEF forecasting is an area of 
considerable ongoing discussions, so stating future AEF assumptions in any conclusion is important. 

“Scope 2” parameters:  Scope 2 emissions refer to the emissions resulting the losses of electricity 
associated to the transport of electricity from the generation point to the consumption point.  Similarly, 
for natural gas, Scope 1 emissions are associated to the GHG emissions resulting from leakage 
associated the transport of natural gas to the consumption point occurring within the jurisdiction limits. 
As per the CGP [6] convention, those must be part of the GHG inventory for municipalities. 

6.1.6 Fugitive natural gas and electricity transmission losses (default provided) 

 

For natural gas, Scope 1 emissions are associated to the GHG emissions resulting from leakage 
associated the transport of natural gas to the consumption point occurring within the jurisdiction limits 
[6]. A default value for fugitive natural gas occurring in the local distribution network and behind the 
meter (BTM) has been estimated to be 0.6% of NG consumption in Canada [15].  Using GWP100 of 
methane, this yields an additional 7.1% of CO2e kg / kWh on top and above combustion gases. 

“Scope 2” parameters:  Scope 2 emissions refer to the emissions resulting the losses of electricity 
associated to the transport of electricity from the generation point to the consumption point. As per the 
CGP [6] convention, those must be part of the GHG inventory for municipalities. CTAP assumes 5% for 
this parameter [16].  

Should more accurate information be available for these parameters, these can be adjusted by the user 
and stated in any conclusion. 

 

6.1.7 Fossil fuel furnaces annual fuel utilization efficiency (default provided) 

 

One of the simplifications of CTAP is to work with only one fossil fuel type, referred to as the “dominant” 
fossil fuel as per the provincial statistics sourced in the latest National Energy Usage Database (NEUD) 
[11].  This simplification eliminates the need for the user to provide counts of each type for each 
archetype.  Note that the fugitive natural gas component of the GHG emissions associated to natural gas 
furnaces is such that the overall carbon intensity of a natural gas furnace very similar in quantity as the 
GHG associated to an oil or propane furnaces [15].   
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CTAP also assumes average annual fuel utilization efficiency (AFUE) for fossil fuels-based technologies as 
per the provincial averages sourced in the latest National Energy Usage Database (NEUD) [11]. This 
represents the efficiency by which a fossil fuel, or biomass, furnace utilizes fuel to convert it into heat 
that is effectively used for space heating.  For example, the average efficiency of a natural gas furnaces 
now in operation is estimated to be 78% with the more advanced models reaching 96%.  The default 
values for the different furnace types can be edited by the user at the top of the “User Input Output” 
Tab.  The dominant fossil fuel used in a jurisdiction is based on provincial statistic.  It should be noted 
that improvement of the average AFUE for gas furnace can be used as a GHG reduction measure in the 
short and medium term. This can be selected in the Scenario Definition Tab by overwriting the default 
values. Should the dominant fossil fuel in a given jurisdiction be different than the dominant fossil fuel 
as per provincial statistics, it can be overwritten in Cell T24 of the “Financial Tab”. 

 

6.1.8 Default Implementation Unit Costs: (default values provided) 

 

The investment estimation module was added as a result of pilot studies feedback. It is understood that 
the cost of implementing deep energy retrofit to achieve a given space heating energy requirement 
reduction (in % of reduction) will vary enormously from one building to another, so here again, a very 
approximate methodology is used.  Default average “ballpark” estimates are provided and can be 
adjusted by the user. The objective is to provide an idea of the order of magnitude of the investment 
required.  As implementation proceeds, case by case estimates must be performed involving local 
contractors and energy advisors, and possibly architects/engineers/building scientists for more complex 
structures. As the GHG reduction initiative – probably a multi-decade initiative - advances, unit costs can 
be adjusted to refine the overall GHG reduction program investment estimates. 

As an example:  one of the energy conservation measures (ECMs) is defined in any given scenario as a 
nominal percentage of improvement, say a 60% reduction, in space heating energy requirement for a 
given archetype.  CTAP contains a default value of $ 0.75 / ft2 to achieve each 1% reduction in energy 
requirement, so in this example 60% x $0.75/%, or $ 45/ ft2, on average, for a given archetype of a given 
vintage (year of construction).  This is a default, very crude, unit cost, and every building will have 
different conditions, characteristics, etc.  So that unit price can not be used for any given building 
individually but will be applied to a subset of the building stock. 

In practice, what may eventually need to be done to confirm or adjust these default unit costs, as actual 
cost data is obtained through the first implementation projects, is the following validation process: 

A local energy advisor will be consulted to audit a sample building and he/she will determine what ECMs 
are required to achieve, say, 60% space heating energy savings.  Reaching that figure could include some 
or all the following: better windows, incremental attic and basement insulation, exterior walls insulation 
upgrade, etc.  Then, local contractors will provide costing for the required items. As data points are 
accumulated through early implementations, the default unit costs can be adjusted, improving the 
investment estimates of future CTAP analysis. 
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Another example: for an LCES implementation, such as the conversion from gas to a hybrid heating 
system, may require a different set of tasks.  Electrician with local knowledge can inform what 
percentage of dwellings are likely to require a power service entrance upgrade, and an HVAC contractor 
can estimate if existing duct work will need upgrade or not, and for what percentage of the dwellings to 
be converted.  An energy advisor may recommend simple or hybrid heating system.  A hybrid heating 
system is a conversion to electricity while keeping fossil fuel as a back-up for peak demand.  So, the 
average unit cost for a conversion will be a composite of these costs, plus the cost of the simple or 
hybrid furnace itself. 

Remember, what is needed is only an idea of the order of magnitude of the investment for the 
community. Any specific building economic analysis must be dealt on a case-by-case basis. 

 

6.2 Scenarios Definition:  

 

6.2.1 Deciding on a Reference Year and Setting GHG Reduction Targets: 
(required) 

 

The last steps before starting to define scenarios and run simulations in CTAP is to decide on a reference 
year and temporal milestones and targets. Setting targets is arguably the most important step in any 
endeavour, so some attention will be given to this step in this section. 

Performing a simulation using the archetypes and quantities of buildings in existence as of the chosen 
reference year, will produce the “baseline GHG inventory” against which future improvements will be 
measured. 

Setting the reference year and the interim targets towards 2050 will require some rationalization of the 
particular context of the jurisdiction where the analysis is to be performed.  For example, one of the 
pilot studies in Alberta showed that the forecasted improvement of the electrical grid in terms of GHG 
emission was enough, by itself, to reduce emissions of the building stock by over 48% between 2005 and 
2030.  Still, it would seem inappropriate to conclude that no action is required to improve the energy 
performance of the building stock until 2031. The question now is, what should the adjusted (more 
aggressive) target for 2030 be? 

The following sections provide some insight and recommended readings to address this issue. Those 
guides and methodologies address not only the building sector, but all spheres of humane activities, so 
municipalities will derive significant benefits from reviewing this material and acquiring this knowledge. 
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Principle and Methods for Setting Targets: 

 

Establishing a reference year and setting temporal milestones and targets are important steps.  The 
Federation of Canadian Municipalities (FCM) and the Local Governments for Sustainability (ECLEI) 
published a guide [3] in 2016 which helps municipality in setting climate targets.  CTAP users are 
encouraged to consult these guides as they provide valuable advice on how to interact with local council 
on such matters.   

 

“There are two primary methods of setting GHG targets, top-down and bottom-up, referring to the order in which 
the target and actions are developed. These methods are sometimes described as aspirational or pragmatic. In fact, 
targets should be both aspirational and pragmatic: aspirational because they reflect the need for significant action 
on climate change, and pragmatic because they need to be realistic and achievable. These aspects of a target can 
co-exist, regardless of whether the target-setting methodology is top-down or bottom-up.” [3] 

 

Example of targets setting in Canadian municipalities are shown in the Table 4 [3] below.  Note the 
targets adjustment history as context changed: 

 

Table 4: Examples of Canadian Municipal Targets [3] 

 

Examples of Global and National Guidelines: 

 

As overall guidance the latest IPCC (International Panel on Climate Change) report entitled 
“Intergovernmental Panel on Climate Change’s (IPCC) Sixth Assessment Report (AR6)” [4] dated March 
20, 2023, sets the targets for GHG reduction to be achieved with respect to a 2019 baseline as 43% by 
2030, 60% by 2035 and 69% by 2040.  

https://www.ipcc.ch/ar6-syr/
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These global targets encompassing all sectors have been raised several times in the last few official IPCC 
reports.  The 2050 Net Zero target remains, but with a recommendation for” … wealthy nations to 
achieve Net Zero as close as possible to 2040”. [5] 

There is also the Canadian Government global commitment of reaching 40% to 45% reduction by 2030, 
and Net Zero by 2050, for all sectors of humane activities. [6] 

 

The Canadian Government document entitled “2030 Emission Reduction Plan – Sector-by-Sector 
overview” states: “The 2030 Emissions Reduction Plan is an ambitious and achievable roadmap that 
outlines a sector-by-sector path for Canada to reach its emissions reduction target of 40 percent below 
2005 levels by 2030 and net-zero emissions by 2050.” [7] 

The building sector, specifically, has the following targets [7]:   

 

Science-Based Targets (SBT): 

 

Another source of information is contained in the “Science-Based Climate Targets: A Guide for Cities” 
issued in 2020 by the United Nations Framework Convention on Climate Change’s (UNFCCC) [8].  In this 
guide, another perspective is given to the task of setting GHG reduction targets.   

“Science-based climate targets should be bound by the following principles: they must be science-driven, 
equitable and complete. Science-driven means led by the latest climate science. Equitable means they 
take into account the different historical contributions to levels of carbon dioxide in the atmosphere and 
take into account socio-economic development. Complete means that these targets are robust and 
comprehensive, taking into account city-wide emissions from a variety of sources (at least scopes 1 and 
2) and multiple GHGs.” [8] 

“Cities worldwide have varying historic responsibility for and current capacity to respond to the climate 
challenge. Using a science-based methodology to set a target ensures that these factors are considered, 
so the target will represent a ‘fair share’ of emission reduction. This means that, while the global target 
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is to reduce greenhouse gas emissions by 48% by 2030, the level of reduction required by each city may 
be higher or lower, dependent on these equity considerations.” [8] 

The SBT approach was adopted by the C40 initiatives which regrouped the 40 largest cities of the world 
accounting for approximately 20% of the global economy. Table 5 [8] illustrates sample conclusions from 
that process which was completed in 2020: 

Table 5: Examples of GHG reduction targets set by cities of different context [8]. 

 

After considering those different perspectives, a tentative reference year and interim milestones / 
targets can be defined. The next step is to run a CTAP simulation to obtain the GHG inventory for the 
reference year, also referred to as the “baseline GHG inventory”. 
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6.2.2 Obtaining the “Baseline” (or “Reference Year”) and “Current Year” GHG 
Inventories:   

 

Once the reference year is selected the baseline GHG inventory can be determined using CTAP.  CTAP 
dedicated the “Scenario 1” input screen in the “Scenarios Definition” Tab to the reference year. First, 
the number of buildings in each archetype must be adjusted downwards to exclude buildings that were 
built after the selected reference year.    This is easily done by consulting most property tax database 
which usually contain vintage and type of buildings (see Section 6.1.1).  

CTAP automatically populates most of that “Scenario 1” Table in terms of archetypes and existing 
attributes as of the selected reference year. If required and if that information is available, the user can 
validate that data. The ECMs and LCES can be adjusted as per the existing conditions as of the end of the 
reference year.  For example, if it is estimated that 3% of the dwellings had PV arrays on their roofs, 
then that number can be included in the base case. For an archetype with 200 buildings assigned to it, 
the user would enter 6 in that LCES, and the average installed capacity next to it. 
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This baseline scenario is then defined in the “Scenario 1” input table. Going to the “User Input Output” Tab, CTAP is then run, and the results 
matrix can be saved in the first column of the comparison table. It will be the basis for comparing results of future runs. 

Table 6: Example of a baseline scenario: 

This scenario is generated automatically when the user, having selected the jurisdiction in Cell K18 of the Input Output Tab, and the reference 
year in Cell C17 of the Scenario definition Tab.  The software extrapolates backward in time using the growth rate between 2016 and 2021, the 
two census data points for building count, to obtain an approximate number of buildings in the reference year.  The user should make the 
appropriate adjustment as detailed in the note of Cell J34.  These adjustments should be reflected in the next scenario, the one dedicated to the 
“current” year scenario.  
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Current Year Scenario uses the Scenario 2 input Table in the “Scenarios Definition” Tab and the process is the same. Input is automatically 
generated, and the user simply validates the data and modify it as required. Explanatory notes are included in the input screen should that be 
required. Going to the “User Input Output” Tab, the user runs CTAP, and results are stored in the second column of the comparison table. 

Here is an example of a “Current Year” Scenario:  it has 20 more buildings than the reference year, and 4 heat pumps have been installed since.  

 

Table 7: example of “Current Year” Scenario 
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Table 8: example of result matrix 

 

The corresponding result matrix for the current year, shown beside the baseline and the 
current year is as follow. The user must save the result of any scenario run into this 
table by clicking the button on the “User Input Output” Tab (See Quick Reference Guide 
in Section 7). This is an example from central Alberta, and the reduction in GHG is 
attributable to the cleaning of the power grid is obvious: 

 

6.2.3 Developing Scenarios (or Pathways) to Achieve Target GHG 
Reduction: 

 

This step is likely to be an iterative, trial-and-error process by which different types of 
interventions (LCES and ECMs) are contemplated for the different archetypes and at 
different levels of penetration.  
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As more and more interventions are included in subsequent CTAP runs, the results will 
show improved GHG reduction.  Several trials will likely be required to reach the target 
GHG reduction for a given timeframe. 

When this step is completed, the user will have a relatively good idea of the amount and 
nature of the work required, and a rough idea of the investment needed to get the work 
done. 

 

Establishing Timeframe and Interim Targets: 

 

With the overall targets defined earlier (see Section 6.2.1) for 2030 and 2050 it is now 
recommended to define interim milestones and targets.  For example, a 50% GHG 
reduction target by 2030 could be complemented by a 20% reduction target by year end 
2025, and/or a 40% reduction target by year end 2028.   

 

Evaluating LCES and ECMs with Respect to Local Context: 

 

To achieve GHG reduction the user must select from the LCES and ECMs options 
available in CTAP (see Section 4). This task is best performed following consultations 
with a task force of local knowledgeable resources.  See Appendix D for the full task 
force make-up suggestion. 

For example, a certified energy advisor will be able to advise on technologies that are 
most appropriate for the local context. Some examples of considerations are given 
below: 

Higher cost of electricity (incl. distribution charge) will favor solar panels. 

Exterior temperature annual profile will impact the type of heat pump to be used. 

Type and vintage of dwellings will have different building envelope upgrade priorities. 

Energy advisor will be able to estimate what interventions are required for a given 
archetype to reach the targeting reduction in space heating. 

Etc. 

Representatives of the local power distribution company will be consulted to address 
issues such as: 

Impact on the hourly power demand profile as electrification of the heating systems 
progress through time. 
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Interconnection conditions of distributed solar power generation with the public grid. 

Demand Side Management (DMS) issues (how to shave the peak). 

Note: (CTAP offers two energy storage options: thermal and electrical) 

Etc. 

Local renovators, builders, electricians, and HVAC contractors will be able to provide 
informed estimates of: 

Retrofit unit cost for windows, insulation upgrade, for any given archetype etc. as 
informed by the recommendation of the energy advisor. 

In the case that a conversion from gas to heat pump, or hybrid heat pump with gas 
back-up, how likely it is for the power service entrance will need to be upgrade or not, 
and how likely it is for the air distribution ductwork needing to be modified. 

Etc. 

Note that those estimates are to be “order of magnitudes” estimates, understanding 
that each building is different. For example, local contractors will have a good idea of 
what percentage of older vintage homes have a limited power entrance capacity that 
will need upgraded to accommodate a heat pump and what percentage is likely not to 
need this.  The use of hybrid heating system (natural gas back-up to a heat pump) would 
lower the peak power demand and may avoid the need for power and / or ductwork 
upgrades, etc.  The input of knowledgeable local contractors will be valuable in 
confirming or refining default unit costs provided and in identifying opportunities for 
cost efficiency. 

Links to useful technology guides produced by NRCan are included in Appendix C. This 
initiative will spread over decades, so the development of local expertise will be a 
worthwhile investment within the township office’s staff and within the community. 

 

Defining Scenarios in CTAP: 

 

Having established the baseline, temporal milestones and targets, the user must now 
define future scenarios.  The user selects, for each archetype, the different 
interventions, LCESs and/or ECMs and run the simulation to see the reduction in GHG 
that would be achieved.  The user will likely need to proceed on a trial-and-error basis 
until enough interventions are included to achieve the target percentage in GHG 
reduction by the target milestone year.  

With an understanding of which of the LCES and ECMs are most appropriate the user 
can start selecting options to define scenarios. Some basic considerations: 
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There is a consensus that before space heating systems are replaced or converted to 
LCES technology, the space heating requirement must be optimized. This means ECMs: 
building envelope upgrades: insulation levels, air tightness, windows, and doors, etc. are 
to precede or coincide with LCES implementation. 

It is also intuitive that older vintage buildings will likely present more improvement 
potential than more recent, more energy performant ones (lowest, biggest hanging 
fruits concept). 

The economic feasibility of an intervention always benefits from coordinating the 
replacement of a building system/component with the end of service life of the existing 
one (example: furnace, exterior cladding, etc.). 

The selected “interventions” are then entered in the “Scenarios Definition” Tab, starting 
with Table 3 for the first trial. 

 

Calculations 

 

Data input done!  Now simply trigger the calculations as per instructions on the 
spreadsheet. If will take a few seconds for the software to calculate all the incremental 
hourly energy consumption values for each technology options, for each archetype and 
aggregate all of these to the base case 8760 data stream for all archetypes. 

 

(Inside CTAP’s “black box”: depending on the technology options selected and the 
number of archetypes in which these will be implemented, CTAP will modify the hourly 
energy demand for the given “upgraded” archetype.  This is done automatically, locally 
in the software, using the local climate data, also provided by default.  For example, 
switching from electric baseboard heating to an air source heat pump, CTAP will modify 
the energy demand associated to space heating by using the coefficient of performance 
of the heat pump corresponding to the outdoor temperature for each of the 8760 hours 
of the year. This process happens automatically with no need for the user to intervene.) 

 

After the calculations are done, the user is asked if he/she want to save the results of 
that run for future reference and comparison. Follow explanatory notes in CTAP. 

 

Fine-Tunning Scenarios: Trial-and-Error Process: 
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The first trial scenario is likely not to produce the necessary GHG reduction estimates. 
The user must then revisit the Scenarios Input Screen and modify the selection of ECMs 
and LCESs applied to the building stock.  The user then run CTAP again and analyses the 
result matrix.   

When a run is useful, with promising results, the user can save the results to the 
Scenario Comparison Table.  He/she can either overwrite the last scenario or use a new 
column in the input table and keep the previous scenario(s) for reference.    

When naming a scenario, the user can develop a “shorthand convention” to be as 
descriptive as possible with a limited number of characters. It should always contain the 
simulation year corresponding to the milestone. See examples below. 

The user can safeguard every trial, or only save the successful scenario for the first 
target and move on to the next time milestone year and target and keep adding to the 
ECMs and LCESs.  

IMPORTANT: When initiating a new scenario for a new time milestone, remember that 
all LCESs and EMCs interventions are cumulative, so future year scenario must include 
all previous year scenarios interventions. To avoid having to re-enter the previous 
scenario’s data, a button is provided on the right of the table to copy/paste the previous 
scenario’s data into the new one. Another button is provided to re-initialize to the 
“current Year” data should the user want to initiate a new direction in the trial-and-
error process. 

Examples of LCES and ECMs selections and scenarios in the “Scenarios Definition” Tab 
are shown on the next page: 
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Table 9: examples of scenarios showing cumulative selection of interventions 
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And the result metrics matrix for each of those runs is displayed in the following 
Scenarios Summary table: 

 

Table 10: example of table of comparison of scenarios’ result matrices 

 

Composite Scenario: Using Several Runs to Make a Composite Scenario: 

 

CTAP was written in Excel to keep it accessible and simple to use for most users.  The 
limitation is that only 11 archetypes can be processed at a time.  This has proven to 
provide appropriate granularity for acceptable results accuracy.  However, there are a 
few cases when an extra step may be required to accommodate a given scenario. 

Case 1:  When only a subset of building of a given archetype will be subjected to 
building energy retrofit. Example: If only half of pre-1970 buildings are to have, say, a 
70% reduction in space heating and the other half, nothing.  If there are 3 out of the 11 
archetypes that are pre-1970, this means that from a point of view of energy simulation 
we now have 11 base archetypes plus 3 modified archetypes (with a better building 
envelope), so a total of 14.   
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The way to handle this with CTAP is to break the scenario in 2 parts.  Part one scenario 
input table will contain the 11 archetypes but with only half the building count for the 3 
pre-1970 archetypes. The second scenario part will contain only the 3 pre-1970 
archetypes also with only half the building count for those archetypes, with the 70% 
reduction in space heating requirements. Both runs are performed, and the results 
added up for the complete scenario. 

 

Table 11: example of a composite scenario 

Illustrated example:  when approximately half the jurisdiction buildings are to be 
retrofitted to reduce heating / cooling energy requirements by 50% and converted to a 
hybrid heating system air source heat pump capped at 5 kW capacity. To analyse this 
scenario the user needs to use two input screens, one with half the building stock with 
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no LCES or ECM, and the second screen with the second half of the building, plus the 
anticipated increase in buildings, with the contemplated LCES and ECMs intervention. 

 

Table 12: example of Composite Scenario Table 

 

 

Table 13: example of a composite scenario being added into the Scenario Comparison table 
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In the example table above (Table 13), Column 5 is the sum of the two parts of the 2030 
scenario calculated separately and safeguarded in Columns 3 and 4, added up using the 
Composite Scenario Table on the User Input Output Tab shown in Table 12.  

Case 2:  If a future simulation year must include the anticipated growth in the 
community with say 200 more homes by 2030, and if those homes can be included as 
archetypes of 2011/2022 vintage but with improved energy performance by, say, 50% - 
if that is the standard to which they will be built -, then a second scenario part would 
contain those 200 homes in the appropriate archetypes and with the appropriate 
LCES/ECMS attributes.  

 

6.3 Outputs: 

 

6.3.1 Primary Output Metrics: 

 

The output table is self-explanatory, a sample is provided in the previous section.  This 
tool is a community level planning tool.  The key primary annual metrics provided are: 

• Energy consumption by type (electricity, fossil fuels, wood) in kWh. 

• GHG associated to these energy consumptions in kg. 

• Rough investment requirement in constant $. 

• Rough energy cost in constant $. 

• Full annual hourly electricity power demand in kW. 

• Peak power demand in kW. 

 

6.3.2 Secondary Output Metrics: 

 

From these primary metrics other secondary metrics can be derived:  for example, 
divide investment by GHG emission reduction in tons to get $/ton GHG emission 
reduction over a given study duration.  I the example of Section 6.2.3.6, an investment 
of $ 14.3M achieved a reduction of 4700 tons GHG per year. But this included reduction 
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associated to public grid improvement. The user can run the 2005 scenario with 2030 
AEF to isolate the contribution of GHG reduction achieved by the public power grid 
improvement.  In this case the 2005 scenario with 2030 AEF results in a GHG inventory 
in 2005 with 2030 AEF of 3,432,172 kg.  The difference between this and the 2030 
scenario, with 2030 AEF is: 

3,432 tons CO2 (2005 simulated with 2030 AEF) less 2,758 (2030 scenario with 2030 
AEF) = 674 tons/yr. 

Over a 50-year study, the GHG reduction would be 50 x 674 tons at a cost of $14.3M  

or 33,700 tons/$14.3M = 424 $/ton CO2 (50-year study) 

Another interesting metric would be the increase or decrease in energy costs – again 
community wide –. This would allow a very, very approximate “straight payback” 
calculation.  This ratio would be obtained by dividing the investment amount by the 
annual savings in energy costs. Note that all calculations are in constant dollars, with no 
visibility of future energy costs increases factored in.  So not a solid indicator, but still, 
food for thought. 

From our example, between 2023 and 2030, with an investment of 14.3M and a 
marginal (beyond significant digits of the calculations) increase in energy costs, there is 
no “straight payback” from a financial point of view.  This result is not surprising with 
the current cost structure between fossil fuel and electricity in this part of the country.   
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6.3.3 Output graphics: 

 

Several output graphics are provided and are self-explanatory. One worthy of mention 
here is as follows: 

The output also includes a graph showing the electricity demand for the entire building 
stock on an hourly basis for the entire year. This output (also available in a table format) 
would be most useful when coordinating with the local utility company: here is a 
sample. 

 

Table 14: example of electric power demand graphic 
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7. Quick User reference Guide: (also included 
in the CTAP file in the “Instruction” Tab) 
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7.1 One page Summary of instructions 

Before starting using CTAP the stakeholder must decide on a reference year and interim 
targets to 2050 NetZero. Alternatively, the analysis can proceed with preliminary vision 
in that regard and adjust the reference year, targets and scenarios later. 

On “Financial” Tab: 

Enter energy costs (power, gas, oil, wood, propane) as applicable. 

Confirm global parameters (Transmission losses, heating system efficiencies, etc.) 
(default values provided). 

Confirm or adjust unit costs for interventions as per task force input (default values 
provided) 

On “Scenarios Definition” Tab: 

Select city and reference year,  

Validates and modifies building counts and existing attributes (default provided) if 
applicable and practical, as per notes on input screen, for both reference and current 
year scenarios definition. 

On “User Input Output” Tab: 

Run reference year simulation and save results to 1rst column of “Scenario Summary” 
table. 

Run current year simulation and save results to 2nd column of “Scenario Summary” 
table. 

-Save your work! – *** 

On “Scenarios Definition” Tab: (following task force consultations) 

Starting in Table 3, define first future scenario to achieve first milestone target.  

Use button to copy data from previous scenario to add interventions cumulatively. 

Don’t forget to adjust building count upwards for future years. 

 Run simulation and analyse results. 

Edit type and number of interventions upwards if target not reached. 

Repeat steps 10 and 11 until target achieved for this milestone and save results to 
“Scenario Comparison” table. 
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Save your work! - 

Repeat steps 9 to 12 for each future milestone/target using table 4, table 5, etc., on 
“Scenarios Definition” Tab. 

Note: If ECMs are to apply to a subset of buildings included in a given archetype, see 
“composite scenario” approach in Section 6.2.3.6 (optional). See “composite scenario 
approach”. Also see instructions in Cell G102 of the “User Input Output” Tab in CTAP. 
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8. The Building Sector GHG 
Planning Process Using CTAP 

Initiating a GHG reduction program development project for a municipality is a complex 
task.  CTAP only addresses the most common type of residential buildings. This 
represents on average only 13% of Canada GHG emissions, and yet, it is a complex task, 
and requires new knowledge transfer to the front-line actors, and the municipalities 
play a key role in this initiative.   

CTAP was created to facilitate the development and analysis of scenarios with the key 
metric of GHG reduction in focus. However, several resources and assistance sources 
are available to help along this process.  The CTAP development team have developed a 
suggested process for knowledge transfer, provides ideas and points to external 
resources that can be drawn upon by the municipality’s task forces.   The following 5 
step process is suggested: 

 

Table 15: Low carbon Community Energy System (LCCES) Process 

A suggested tasks list that covers this process is provided in Appendix D.  Some useful 
links for LCES and ECM technologies are included in Appendix C. 
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Appendix A: CTAP Summary of Features 

NRCan’s Community Technology Assessment Platform (CTAP) 

An Excel based tool to assist municipalities with their building sector GHG reduction program 
development. 

Approach: 

Archetype based hourly energy simulation for the building stock (residential Part 9). 

Pre-populated, customized for 51 regions in Canada, with default data developed using CEUD 
(Comprehensive Energy Use Database), NEUD (National Energy Use Database (NEUD), the 
national census data on building counts and attributes, and the GITHUB inventory of 6800+ 
archetypes developed by NRCan and the 1.5M + energy audits database. 

Designed to be easy to use. Users select the City name and CTAP is pre-populated with 
archetypes and all data required to perform scenario analysis in seconds. 

Offers a series of options for low carbon energy systems (LCES) for space and water heating 
technology: 

Air source and ground source heat pumps 

Domestic solar hot water  

Hybrid heating systems 

Thermal storage 

Battery storage 

Offers a series of energy conservations measures (ECMs) targets options for: 

Space heating and cooling (achieved through retrofit of building envelope) 

Plug loads (achieved through appliances upgrades, LED, etc.) 

Hot water heating (aerators, drain heat water recovery, appliances upgrade) 

Handles, fossil fuels heating systems (oil, gas, propane), biomass (pellet or wood stove), 
baseboards and the low carbon technologies mentioned above. 

Allows taking into consideration community based renewable energy project analysis (e.g., solar 
farm) 
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Operational parameters: 

Public grid’s average emission factor (AEF) history and most recent forecast for the 2000 to 2050 
period for all provinces and territories – already included –. 

Unit costs for building level interventions (ECMs and LCESs) - defaults provided -. 

Fugitive natural gas (Scope 1) parameters and transmission losses of energy supply to 
jurisdiction) – default provided - 

Fossil fuel furnaces efficiency – default provided - 

Time of use (TOU) for electricity – locally defined - 

Energy costs (fossil fuels, biomass, power) and emission factors – default provided - 

Output: Chose any baseline (reference year), any interim time milestone, trial any scenario 
defined as a set of building level interventions, and obtain a set of standard metrics, including: 

Reduction of GHG as % from baseline year, including impact of AEF improvements  

Rough implementation cost for entire building stock program 

Hourly profile, including peak, consumption, and energy cost (constant dollar) for energy by 
category: biomass, electricity, and fossil fuel, for the entire building stock. Interface with local 
power Co. effectively. 

In seconds, update your plan as assumptions get refined (e.g., unit costs) and context changes 
(building stock growth, AEF forecast refinement, energy costs, TOU). Monitor plan against 
progress just as easily. 

An easy-to-use tool providing defendable GHG reduction analysis for a given program 
/ scenario cost.  
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Appendix B: Technologies slides  
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© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2019

Low Carbon Technologies: Photovoltaics (PV)
Overview:
Converts sunlight into electricity;
Large international suppliers;
Few Canadian manufacturers;
Becoming popular and more common.

Typical Install:
Residential and commercial building rooftop;
Requires electrician to install;
Could be small (less than 10 panels on a roof
of a home) to very large systems (30,000+
panels – ground mount systems).

Opportunities / Benefits :
Clean & local electricity;
Displaces high carbon grid
electricity in some provinces;
Widely available.

Costs and Concerns:
Relatively low cost;
Very low maintenance cost;
Easy to install;
Connection acceptance by
local utilities?

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2019
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Low Carbon Technologies: Solar Thermal
Overview:
Converts sunlight into heat (thermal energy);
Higher temperature vs. low temperature;
Popular with government subsidies;
Competing against fossil fuels;
Few Canadian suppliers.

Typical Install:
Residential and commercial building rooftop;
Require plumber to install for hot water;
Typically small systems in Canada (2– 4
collectors on homes, up to 30 collectors on
commercial buildings).

Opportunities / Benefits:
Clean energy for space
heating and hot water;
Good in areas with high
heating oil price.

Costs and Concerns:
More expensive to install and
operate;
Limited market technical
support capacity.
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Low Carbon Technologies: Heat Pumps
Overview:
Use refrigerant fluid properties to “upgrade”
heat from low temperature sources to higher
temperature use;
Typically use electricity to run (compressor);
Well established market (fridge and A/C).

Typical Install:
Configuration depending on low temperature
heat source (air, river, ground, etc.);
Can be for individual home/building or a
group of buildings;
Common in modern day high-rise condos.

Opportunities / Benefits:
Extract renewable heat from
the environment for space
heating or hot water;
Low carbon technology
when electricity is clean.

Costs and Concerns:
More expensive than
conventional fossil-based
heating;
Requiring knowledgeable
system designer;
Limit on output temperature.

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2019
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Low Carbon Technologies: Biomass Heat
Overview:
Converts chemical energy in biomass into
thermal energy (heat);
Combustion of wood chips or pellets;
Require feed stock processing and transport;
Small quantity of waste needs disposal.

Typical Install:
Household size to commercial/industrial scale;
Large systems requiring emissions controls and
monitoring;
Compatible with hydronic or forced air system;
Established technology.

Opportunities / Benefits:
Use of waste woody
products or by-products;
New market for Canada
(export feed stock to
Europe).

Costs and Concerns:
Slightly higher cost than fossil
fuels;
Some controversy on GHG
implications;
Requiring emissions controls.
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Low Carbon Technologies: Electrical Energy Storage
Overview:
Range of electrical energy storage battery
technologies;
Simple to implement;
Store energy during low demand periods
and retrieve the energy during peak.

Typical Install:
Could be on a building scale or utility scale;
Coupled with PV or other renewable
electricity generation;

Opportunities / Benefits:
When PV generation is
availablebut demand is low;
Reduced demand from grid
during peak periods may
reduce emission from high
carbon “peakers”.

Costs and Concerns:
Relatively expensive;
Require clever controls;
Some savings on electricity
bills by avoiding peak time
grid power usage.
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Low Carbon Technologies: Hybrid Heating Systems
Overview:
Use gas when it’s coldest outside 
Use the heat pump when it’s more moderate
outside 
Allows homeowners to switch between fuels
depending on when one system is more cost-
effective to operate  

Typical Install:
Install  heat pump outdoor unit (or replace existing
A/C condenser) of appropriate capacity;
Install  heat pump indoor coil(or replaced A/C
evaporator) or capacity matching outdoor unit;
Replaced existing t-stat with new t-stat (that has
smartswitching control capability

Opportunities / Benefits:
Can easily be retrofitted in existing
HVAC system;
Possible to implement without
increasing service entrance
capacity;
Takes advantage oftime of day
rates is applicable at location

Costs and Concerns:
Still significant GHG emissions;
Cost recovery is long term only;
Additional maintenance;
Not functional in very low
temperature
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Low Carbon Technologies: Energy Conservation Measures

Overview:
Measures to reduce energy service
requirements through better designs;
Means to conserve energy usage by better
controls;
Recover waste heat.

Typical Install:
Commonly found in improved wall assemblies,
better windows and air exchange;
Applicable to whole building or community;

Opportunities / Benefits:
Reducing consumption
translates into lower
emissions;
Better envelope: quieter
indoor environment;
Saves operating cost.

Costs and Concerns:
Generally lower cost than
implementing renewable
energy;
Difficult and more costly in
retrofit situations.
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Building Sciences 101
• House as a System
• Building envelope

• Foundation and walls
• Roof
• Windows and doors

• Mechanical systems
• HVAC
• Renewables

• Equipment
• Appliances
• Lighting

• Occupants

• Energy use varies by building type, use
and occupancy
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Appendix C: Useful links 

AFUE for gas furnace: 

AFUE Rating For Furnaces: How To Calculate AFUE Savings? (80 vs 94 AFUE Example) 
(learnmetrics.com) 

Ground source heat pumps cost: 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=
8&ved=2ahUKEwjvus3i8o3-
AhUQk4kEHfVjBjsQFnoECAsQAQ&url=https%3A%2F%2Fclimatebiz.com%2Fcost-of-a-
ground-source-heat-pump%2F&usg=AOvVaw0eegTNor9dWQ247a_dEp_c 

Air source heat pumps info: 

Heat Pumps - Walker Climate Care 

What Is The Cost Of A Ground Source Heat Pump? (climatebiz.com) 

Useful links regarding biomass: 

•        Biomass / Rural community programs/ small scale district biomass 

 

https://www.nrcan.gc.ca/reducingdiesel 

•        See attached pdf on small scale biomass energy system. From the UK, but still very 
informative 

•        Here are  NRCan publication: https://publications.gc.ca/site/fra/9.647721/publication.html 
https://d1ied5g1xfgpx8.cloudfront.net/pdfs/9511.pdf 

Small scale biomass district heating system: 
https://www.sciencedirect.com/science/article/abs/pii/S0306261915013422 

 
A Real Estate valuation study was performed a few years back in Edmonton aiming at 
determining the added valuation to a property following energy savings measures investment.  It 
would be interesting to discuss the findings and any gaps with local RE professionals.  A copy of 
the study can be found at this link: 

https://homes.changeforclimate.ca/wp-content/uploads/2019/08/City-of-Edmonton-
Hedonic-Price-Analysis-Energy-Efficiency-Final.pdf?5f4561&5f4561 

https://learnmetrics.com/afue-rating-explained/
https://learnmetrics.com/afue-rating-explained/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjvus3i8o3-AhUQk4kEHfVjBjsQFnoECAsQAQ&url=https%3A%2F%2Fclimatebiz.com%2Fcost-of-a-ground-source-heat-pump%2F&usg=AOvVaw0eegTNor9dWQ247a_dEp_c
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjvus3i8o3-AhUQk4kEHfVjBjsQFnoECAsQAQ&url=https%3A%2F%2Fclimatebiz.com%2Fcost-of-a-ground-source-heat-pump%2F&usg=AOvVaw0eegTNor9dWQ247a_dEp_c
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjvus3i8o3-AhUQk4kEHfVjBjsQFnoECAsQAQ&url=https%3A%2F%2Fclimatebiz.com%2Fcost-of-a-ground-source-heat-pump%2F&usg=AOvVaw0eegTNor9dWQ247a_dEp_c
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjvus3i8o3-AhUQk4kEHfVjBjsQFnoECAsQAQ&url=https%3A%2F%2Fclimatebiz.com%2Fcost-of-a-ground-source-heat-pump%2F&usg=AOvVaw0eegTNor9dWQ247a_dEp_c
https://www.walkerclimatecare.ca/products-and-services/heat-pumps/?gclid=Cj0KCQjw8qmhBhClARIsANAtbodpYH_EIlAWvF2YrsCdNJBbAGqLOaZH3lphE_Pnmv34dyHaGk3RsrYaAi0FEALw_wcB
https://climatebiz.com/cost-of-a-ground-source-heat-pump/
https://www.nrcan.gc.ca/reducingdiesel
https://www.sciencedirect.com/science/article/abs/pii/S0306261915013422
https://www.sciencedirect.com/science/article/abs/pii/S0306261915013422
https://homes.changeforclimate.ca/wp-content/uploads/2019/08/City-of-Edmonton-Hedonic-Price-Analysis-Energy-Efficiency-Final.pdf?5f4561&5f4561
https://homes.changeforclimate.ca/wp-content/uploads/2019/08/City-of-Edmonton-Hedonic-Price-Analysis-Energy-Efficiency-Final.pdf?5f4561&5f4561
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Additional helpful links: 

•        NRCan DER guides and others: 

Energy efficiency for homes (nrcan.gc.ca) 

 
•        NRCan research on exterior wall panels for insulation value upgrade: 

https://www.nrcan.gc.ca/energy-efficiency/data-research-insights-energy-
efficiency/housing-innovation/peer-prefabricated-exterior-energy-retrofit/19406 

•        Looking ahead of the curve… for our next LCCES CTAP process workshop in the fall: link to 
financial incentives: 

https://oee.nrcan.gc.ca/residential/programs/programs.cfm?attr=24 

https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/policy_e/programs.cfm 

https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-grant/start-
your-energy-efficient-retrofits/plan-document-and-complete-your-home-retrofits/eligible-
grants-for-my-home-retrofit/23504 

 
* A Real Estate valuation study was performed a few years back in Edmonton aiming at 
determining the added valuation to a property following energy savings measures investment.  It 
would be interesting to discuss the findings and any gaps with local RE professionals.  A copy of 
the study can be found at this link: 

https://homes.changeforclimate.ca/wp-content/uploads/2019/08/City-of-Edmonton-
Hedonic-Price-Analysis-Energy-Efficiency-Final.pdf?5f4561&5f4561 

 
Additional helpful links: 

•        NRCan DER guides and others: 

Energy efficiency for homes (nrcan.gc.ca) 

 
•        NRCan research on exterior wall panels for insulation value upgrade: 

https://www.nrcan.gc.ca/energy-efficiency/data-research-insights-energy-
efficiency/housing-innovation/peer-prefabricated-exterior-energy-retrofit/19406 

•        Looking ahead of the curve… for our next LCCES CTAP process workshop in the fall: link to 
financial incentives: 

https://www.nrcan.gc.ca/energy-efficiency/homes/20546
https://www.nrcan.gc.ca/energy-efficiency/data-research-insights-energy-efficiency/housing-innovation/peer-prefabricated-exterior-energy-retrofit/19406
https://www.nrcan.gc.ca/energy-efficiency/data-research-insights-energy-efficiency/housing-innovation/peer-prefabricated-exterior-energy-retrofit/19406
https://oee.nrcan.gc.ca/residential/programs/programs.cfm?attr=24
https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/policy_e/programs.cfm
https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-grant/start-your-energy-efficient-retrofits/plan-document-and-complete-your-home-retrofits/eligible-grants-for-my-home-retrofit/23504
https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-grant/start-your-energy-efficient-retrofits/plan-document-and-complete-your-home-retrofits/eligible-grants-for-my-home-retrofit/23504
https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-grant/start-your-energy-efficient-retrofits/plan-document-and-complete-your-home-retrofits/eligible-grants-for-my-home-retrofit/23504
https://homes.changeforclimate.ca/wp-content/uploads/2019/08/City-of-Edmonton-Hedonic-Price-Analysis-Energy-Efficiency-Final.pdf?5f4561&5f4561
https://homes.changeforclimate.ca/wp-content/uploads/2019/08/City-of-Edmonton-Hedonic-Price-Analysis-Energy-Efficiency-Final.pdf?5f4561&5f4561
https://www.nrcan.gc.ca/energy-efficiency/homes/20546
https://www.nrcan.gc.ca/energy-efficiency/data-research-insights-energy-efficiency/housing-innovation/peer-prefabricated-exterior-energy-retrofit/19406
https://www.nrcan.gc.ca/energy-efficiency/data-research-insights-energy-efficiency/housing-innovation/peer-prefabricated-exterior-energy-retrofit/19406
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https://oee.nrcan.gc.ca/residential/programs/programs.cfm?attr=24 

https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/policy_e/programs.cfm 

https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-grant/start-
your-energy-efficient-retrofits/plan-document-and-complete-your-home-retrofits/eligible-
grants-for-my-home-retrofit/23504 

 
More guides 

All via this link:  https://www.nrcan.gc.ca/energy-efficiency/homes/local-energy-efficiency-
partnerships-leep/leep-technology-guides/17346 

 
CER – Provincial and Territorial Energy Profiles – Alberta (cer-rec.gc.ca) 

 
https://www.canada.ca/en/environment-climate-change/news/2021/07/government-of-
canada-confirms-ambitious-new-greenhouse-gas-emissions-reduction-target.html 

 
https://data.ec.gc.ca/data/substances/monitor/canada-s-greenhouse-gas-emissions-
projections/Current-Projections-Actuelles/Energy-Energie/Grid-O%26G-Intensities-
Intensites-Reseau-Delectricite-P%26G/Electricity-grid-intensities-intensites-reseau-
delectricite-1.csv 

 

 

 

 

 

 

 

 

 

  

https://oee.nrcan.gc.ca/residential/programs/programs.cfm?attr=24
https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/policy_e/programs.cfm
https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-grant/start-your-energy-efficient-retrofits/plan-document-and-complete-your-home-retrofits/eligible-grants-for-my-home-retrofit/23504
https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-grant/start-your-energy-efficient-retrofits/plan-document-and-complete-your-home-retrofits/eligible-grants-for-my-home-retrofit/23504
https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-grant/start-your-energy-efficient-retrofits/plan-document-and-complete-your-home-retrofits/eligible-grants-for-my-home-retrofit/23504
https://www.nrcan.gc.ca/energy-efficiency/homes/local-energy-efficiency-partnerships-leep/leep-technology-guides/17346
https://www.nrcan.gc.ca/energy-efficiency/homes/local-energy-efficiency-partnerships-leep/leep-technology-guides/17346
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-territorial-energy-profiles-alberta.html
https://www.canada.ca/en/environment-climate-change/news/2021/07/government-of-canada-confirms-ambitious-new-greenhouse-gas-emissions-reduction-target.html
https://www.canada.ca/en/environment-climate-change/news/2021/07/government-of-canada-confirms-ambitious-new-greenhouse-gas-emissions-reduction-target.html
https://data.ec.gc.ca/data/substances/monitor/canada-s-greenhouse-gas-emissions-projections/Current-Projections-Actuelles/Energy-Energie/Grid-O%26G-Intensities-Intensites-Reseau-Delectricite-P%26G/Electricity-grid-intensities-intensites-reseau-delectricite-1.csv
https://data.ec.gc.ca/data/substances/monitor/canada-s-greenhouse-gas-emissions-projections/Current-Projections-Actuelles/Energy-Energie/Grid-O%26G-Intensities-Intensites-Reseau-Delectricite-P%26G/Electricity-grid-intensities-intensites-reseau-delectricite-1.csv
https://data.ec.gc.ca/data/substances/monitor/canada-s-greenhouse-gas-emissions-projections/Current-Projections-Actuelles/Energy-Energie/Grid-O%26G-Intensities-Intensites-Reseau-Delectricite-P%26G/Electricity-grid-intensities-intensites-reseau-delectricite-1.csv
https://data.ec.gc.ca/data/substances/monitor/canada-s-greenhouse-gas-emissions-projections/Current-Projections-Actuelles/Energy-Energie/Grid-O%26G-Intensities-Intensites-Reseau-Delectricite-P%26G/Electricity-grid-intensities-intensites-reseau-delectricite-1.csv
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Appendix D: Suggested Process for Developing a 
Plan for GHG Reduction Targets 

The steps required for a small or medium size community will include: 

1) Establishing a team within the town’s administration staff that will be 
responsible for this initiative. 

 

2) Research and decisions on selecting reference year, and establishing interim 
temporal milestones and targets to Net Zero by 2050 

 

3) Identifying local technical resources to become part of a multi-discipline task 
force.  Such resources should include the following disciplines: 

• Constructor and renovators 

• Certified energy consultant 

• Solar consultant 

• Mechanical and electrical contractors 

• Real estate professionals 

• Possibly, local material suppliers 

• Utility company representatives 

• Representative from community housing organization 

• Representative from the local landlord association (residential rental) 

• Business – board of trade – association representative(s) 

• Someone from the town’s building permit / construction department 

• Representatives from the public, homeowners’ association, community leaders. 

 

4) Get familiar with the various technology solutions available for: 
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• Energy conservation measures (ECMs) 

• Low carbon energy systems technologies (LCESs) 

5) Through consultations with the technical task force, become familiar with their 
attributes such as cost, how applicable these are to local climatic and economic 
conditions, how feasible and practical these would be in the local setting. 

6) Through consultations with the technical task force, select the most promising 
technologies. 

 

7) Using CTAP, analyse and test various scenarios to define the quantities and 
speed of implementation of the various interventions to meet specific GHG 
reduction targets milestones in time.  A scenario is defined by a set of ECMs and 
LCESs per archetype.   

 

Note: CTAP results are very approximate based on an archetype approach, and the 
analysis is valid for a set including many buildings, but not for any individual building.  
For a cost / benefit analysis on a building-by-building basis, the services of a certified 
energy advisor will be required.  

 

CTAP will provide the following two important assessments: 

 

A) A realization of the quantity of interventions required – the magnitude of the 
challenge – and the rate, timeline of implementation needed. 

B) A rough idea of the magnitude of investment required. 

C) CTAP will become a “living” document that can be easily adjusted as more 
reliable data comes in and as context changes. 

D) CTAP can be used to track progress vs plan.  

 

With the scenario that will meet the given GHG reduction target for the milestone 
selected (as an example: 10% reduction between January 1, 2023, and December 31, 
2024 – or 5% per year compatible with a 40% to 45% reduction by 2030), the focus can 
now shift to developing strategies to: 
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• Involve the public and raise awareness. 

• Social media 

• Town hall meetings, public consultations 

• Seminars, presentation by local technical resources 

• Testimonial of early adopters 

• … 

 

8) At the same time, research and apply for available funding or incentive 
programs. 

• Federal  

• FCM / GMF 

• Others 

 

9) Encourage, incentivize, and research funding alternatives to enable the series of 
interventions (ECMs and LCESs) within the community’s building stock. 

• Federal incentives program: grants, loans for individual homeowners and 
business 

•  Federal grants for municipalities to fund local programs such as low or no 
interest loans,  

• P.A.C.E. type initiatives 

• Third party private capital funded programs. 

• Some other initiatives: equipment manufacturers rebates, utilities’ incentives, 
etc. 

 

10) Develop and present a full scope value proposition for your constituents: 

• Lower energy costs 

• Take advantage of building components replacement at end of service life 

• Comfort 
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• Improved real estate value: lower operations costs, improved appearance, etc. 

• Reduced maintenance costs. 

• Energy resiliency 

• Bragging rights – recognition of early adopters – 

• Grants and subsidies  

• Etc. 

 

11) Identify specific projects that will approximately match the scenario’s quantities 
and qualities.   

 

12) Create a project implementation schedule. 

 

 

  



 

Natural Resources Canada, CanmetENERGY  64 
Community Technology Assessment Platform (CTAP) 

UNCLASSIFIED - NON CLASSIFIÉ 

   Appendix E: License agreement  
(French) 
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Appendix F: Licensee Agreement (English) 
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Head Office 
580 Booth Street 
Ottawa, ON 
Canada 
K1A 0E4 
 

Devon, Alberta 
1 Oil Patch Drive 
Devon, AB 
Canada 
T9G 1A8 
 

Ottawa, Ontario 
1 Haanel Drive 
Ottawa, ON 
Canada 
K1A 1M1 
 

Varennes, Quebec 
1615 Lionel-Boulet Boulevard 
Varennes, QC 
Canada 
J3X 1S6 
 

 

Contact: 
Charles Mougeot 
Senior Project Leader 
Director’s Office (DO) 
Natural Resources Canada, CanmetENERGY 
Charles.mougeot@nrcan-rncan.gc.ca 

About CanmetENERGY  
Natural Resources Canada's CanmetENERGY is the Canadian leader in clean energy research and 
technology development. Our experts work in the fields of clean energy supply from fossil fuel 
and renewable sources, energy management and distribution systems, and advanced end-use 
technologies and processes. Ensuring that Canada is at the leading edge of clean energy 
technologies, we are improving the quality of life of Canadians by creating a sustainable resource 
advantage.  
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