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Executive Summary  

Problem Statement  

The transition to a clean energy economy in the Western Region of Nova Scotia is a massive 

undertaking that needs a collaborative solution to implement the outlined August 2020 Western 

Region Energy Investment Plan (WREIP).1 The WREIP targets three distinct elements in the residen tial 

sector requiring attention as a means of meeting energy and carbon reduction targets: envelope 

improvements, space heating, and domestic hot water.  

Another component of this process considers community over gaining profit. According to the 

Canadian Ur ban Sustainability Practitioners (CUSP) study, roughly 37% of Nova Scotian households 

live with energy poverty (the national average is approximately 21%). Those households currently 

experiencing energy poverty could be identified and put into a high prior ity for a Deep Energy Retrofit 

(DER). Low-income households and affordable housing providers could likewise be prioritized. The 

challenge in meeting the aggressive energy and CO2e targets within the time frame of the WREIP  is to 

ensure that DERs are wides pread throughout each municipality and are not restricted to households 

with a certain income threshold or ability to finance a project.  

This report is based on providing evidence -based, manageable clean energy programs that are 

accessible to the communit y at large.  

Proposed Solution  

First, addressing Residential Assessments and Retrofits can more readily attain 2050 Low Energy 

(2050LE) targets for energy and CO2e reductions by utilizing a systematic approach based on 

retrofits to the existing housing inv entory using the "house as a system" model. The home's size, 

condition 2 and vintage will determine the reduction potential, and that will determine how stringent 

the target should be:  

 

ǒ DER up to 80% includes envelope upgrades and HVAC equipment upgrades, changing from 

strip (baseboard) electric and oil -fired boilers/furnaces to cold climate Air Source Heat 

Pumps  

ǒ DER up to 50% includes envelope upgrades and possible HVAC equipment upgrades, 

changing from strip electric and oil -fired boilers/furnaces to cold  climate Air Source Heat 

Pumps.  

 
1 https://westernren.ca/wp -content/uploads/2020/09/Western -Region-Energy-Investment -Plan-final.pdf  
2 The Residential Dwelling Characteristics dataset on The DataZone indicates that fully 25% of the SFD (Single Family Dwelling)  

in the WREN fall into low/fair  construction grade categories. Accessed 15 March, 2021: 

https://www.thedatazone.ca/Assessment/Residential -Dwelling -Characteristics/a859 -xvcs 

 

https://www.thedatazone.ca/Assessment/Residential-Dwelling-Characteristics/a859-xvcs
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ǒ ECM 20- 50% includes modest envelope upgrades and possible HVAC equipment upgrades, 

changing from strip electric and oil -fired boilers/furnaces to cold climate Air Source Heat 

Pumps.  

CO2e emissions are expected to be reduced  by more than 35% by adopting these DER and ECM 

initiatives.  

Reaching WREIP Targets with A Four-Part Strategy  

A four -part strategy is recommended for the WREN to ensure that the WREIP targets are reachable. 

The plan includes identifying and sorting the hou sing stock, developing funding sources for 

homeowners, delivering products via small -scale, local shops, and project management through a 

designated Energy Concierge.  

ǒ Housing Inventory Dashboard (1A) and Retrofit Costing Packages (1B)  

ǒ Innovative Financing  

ǒ Exterior Retrofit Panelization Shops  

ǒ Energy Concierge Service 

As illustrated in Figure ES.1, A Model Ecosystem for Retrofit Capacity Building  outlines the 

framework which allows municipalities to identify and estimate the best candidate houses t o 

undergo a DER. The chart further details the organizational flow of the program from 

implementation to supply chains to management and then to financing and costs. The four yellow 

boxes, which indicate identified gaps in the existing ecosystem, are discu ssed in this report.  

 

Figure ES.1: A Model Ecosystem for Retrofit Capacity Building  
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While Figure ES.1 shows an overarching ecosystem for developing retrofit capacity, Figure ES.2 is 

specific to the program being recommended for the WREN and other small municipalities going 

forward. This model ecosystem shows the various stakeholders and how the HousInventory helps  

identify and stream homeowners into the Exterior Deep Energy Retrofit Program. The proposed 

ecosystem includes an NGO or social enterprise th at works with the PPESCo under the auspices of 

the municipality. The Energy Concierge Service is under the NGO or social enterprise, supporting the 

homeowner. The Energy Concierge ensures that each home being retrofitted has an Energy Advisor 

pre and post -upgrade, and that projects are kept on schedule. Energy advisors, project managers, 

shop managers, and site managers report back to the Energy Concierge for QA/QC. 

 

Figure ES.2: Exterior Deep Energy Retrofit Program Ecosystem  
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Value: Panelization and Job Creation 

The creation of exterior retrofit panelization shops will have a significant, multi -level impact as a 

means to ensure the projected plan outlined in the WREN comes to fruition. A series of dedicated 

shops within a community can more readily su pply the inventory needed for planned retrofits. With 

the shops comes more job opportunities in the construction sector and added professional 

development. As shop -based and site install processes are implemented and optimized, cost 

management will become more predictable to all players.  

To meet the implementation plan and the WREIP targets, two shops completing 24 house projects 

each = 48/year @ DER 80 need to be in place for early 2022. After that:  

2023: 3 shops completing 24 house projects each = 108/ye ar @ DER 80 

2024: 5 shops completing 48 house projects each = 240/year @ DER 80  

2025: 6 shops completing 48 house projects each = 288/year @ DER 80  

The 2025 production rate (6 shops/48 houses/year) carries on through to the end of 2035 when 

production shif ts down as follows:  

2036-2040: 5 shops completing 48 house projects each = 240/year @ DER 80  

2041-2050: 3 shops completing 48 house projects each = 144/year @ DER 80  

Orchestrating Deep Energy Retrofits at the Municipal Level  

Deep Energy Retrofits impact th e performance of a house in a much more significant way than the 

standard energy conservation measures (ECMs) recommended by an Energy Auditor. When a DER is 

carried out without proper investigation of building science, issues may arise that lead to 

uninte nded consequences such as structural damage and compromised occupant health due to 

moisture problems that lead to mold and rot in the building envelope. To minimize these risks, the 

new role of an Energy Concierge will:  

ǒ Give guidance for selecting the best  efficiency opportunities.  

ǒ Ensure that these recommendations have no unintended consequences.  

ǒ Help owners make the most of available financing schemes to help pay for the upgrades.  

ǒ Communicate with and oversee reliable contractors do the work.  

ǒ Ensure that QA/QC requirements are met during and after retrofits.  

ǒ Coordinate financing and payback of loans  

Final Thoughts and Next Steps  

This report proposes a way forward to implement the energy and CO2e reduction targets outlined in 

the WREIP  within a robust  and sustainable residential deep energy retrofit ecosystem. The gaps in 

the current ecosystem have been identified, and potential solutions (HousInventory, Panelization 

Shops, and Energy Concierge Service) have been put forward. More time and effort needs  to be put 

into verifying the feasibility of these solutions for small and rural municipalities. Implementation of 

any DER program at the municipal level must also include strategies and plans that create 

awareness among stakeholders and build confidence i n the viability of the proposed DER program.   
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A proposal for a feasibility study has been developed for the four strategies outlined above. The 

feasibility study will determine the viability of measuring the existing housing stock and identifying 

standard  retrofit packages with attendant rough cost estimates, find a way to pay for retrofits where 

targeted, produce specialized parts for the retrofits and train the people to build and install them, 

and help homeowners access and navigate the system to meet t heir retrofit needs. The project aims 

to develop a holistic and sustainable ecosystem for the municipalities of WREN to implement deep 

energy retrofits.   

Specifically, the feasibility study:  

ǒ Gets deeper into the archetype retrofit packages, with construct ion details that allow for  

costing accuracy and applicability.  

ǒ Explores issues of financing vis a vis all households and income levels, property values, 

energy poverty. How can the PPESCo be accessible to all property owners who are 

interested?  

ǒ Defines th e requirements (equipment, space, processes, staffing) of a panelization shop  

ǒ Explores the role and service provided by the Energy Concierge  

ǒ Integrates the need for awareness and attraction within the municipality of the whole DER 

program  
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Background  

The Western Region Energy Investment Plan (WREIP)  published by SSG (August 2020) identified six 

key opportunities that would enable the communitie s within the WREN region to begin their 

transition to a clean energy economy, which include:  

1. Building retrofits  

2. Renewable energy  

3. Renewable natural gas  

4. Fuel switching in the marine fleet  

5. District Energy from Forestry biomass  

6. Electric vehicles  

Using the six key opportunities, SSG prepared a summary of the anticipated emission reductions 

and required regional investment to carry out the plan.  

The opportunity and scope in the WREIP are well laid out, with clear environmental, social, and 

economic benefits for the Western Region. However, the undertaking is massive. The WREIP does 

not outline a starting point and the necessary steps to complete such a transition. As such, the 

WREN approached the market and asked for proposals to develop a working implementation plan.  

In September of 2020, the WREN formalized a contract with a collaborative team of Nova Scotian 

consultants to develop and implement the WREIP. The collective team comprises four diverse firms, 

all of which are directly involved in the fields of energy efficiency and power generation. Of the four 

firms, the principal consultants working on the implementation plan are:  

1. Bruce McCulloch, President of MCC Energy Strategies Inc.  

2. Shawna Henderson, CEO of Bfreehomes & Blue House Energy  

3. William Marshall, President of Equilibrium Engineering Inc.  

4. Rick Corradini, President of SouɅwester Exploration and Technology ϥnc. 

The implementation team has assessed each of the twenty -six individual actions evaluated by SSG. 

The results of this collective assessment hav e identified four significant opportunities for the WREN 

to consider implementing within the region. These are:  

1. Residential Assessments & Retrofits  

2. Municipal Building Assessments & Retrofits  

3. Wood residuals used as biomass for District Energy systems  

4. Electric Vehicles through development of additional EV charging stations  

https://westernren.ca/wp-content/uploads/2020/09/Western-Region-Energy-Investment-Plan-final.pdf
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This report is focused on the first opportunity listed above: Residential Assessments & Retrofits. This 

initiative is consistent with WREIP opportunities numbered 1 (Retrofit single -famil y residential 

homes), 8 (Residential space heating) and 9 (Residential space heating). Under these three steps the 

following overarching goals inform the 2050 Low Energy (2050LE) targets for energy and CO2E 

reductions:  

ǒ Energy for space heating decreases by  50% and electricity demand decreases by 50% in 75% 

of buildings by 2030  

ǒ By 2050 an additional 15% of buildings meet this standard  

ǒ 50% of the energy needed for space heating is electric (heat pumps) by 2030 and 50% of 

water heating in residential buildin gs is electric (heat pump water heater) by 2030 3 

NOTE: ɄNet Zero EnergyɅ and/or site-based solar electric (photovoltaics or PV) was 

NOT considered as one of the key reduction elements, as it cannot be applied 

universally across archetypes like a panelized DER. Variables that impact whether 

PV is viable for a site include roof size, clear area, pitch and orientation as well as 

surrounding obstructions that would create shading and reduce the efficiency of 

the panels. Also, there is increased interest in a much more effective and efficient 

way of providing solar-generated electricity to communities. The Ʉcommunity solar 

gardenɅ or Ʉvirtual net meteringɅ allows all interested citizens to subscribe to a 

solar project located somewhere else on the grid.4 This type of project is far more 

equitable for all Nova Scotians, as they can support renewable energy within their 

community whether they own a house or rent, or whether their house has good 

aspects for PV or not. Nova Scotia introduced Bill 97 in April 2021 to amend the 

NS Electricity Act to include and increase the share of renewables on the grid, and 

to allow more opportunities for individuals, communities, and businesses in solar 

project development.5 

The WREIP report looked at two scenarios over t he period 2020 -2050. The first scenario extrapolates 

Ʉbusiness as usualɅ (BAU) energy and CO2E levels from 2016 data. The second scenario outlines the 

depth of energy and CO2E reductions WREN needs to instigate between 2020 and 2050 to hit the 

Low Energy (LE) goals.  

  

 
3 WREIP Report, page 24  
4 Website accessed 4 May 2021: https://www.saltwire.com/nova -scotia/news/local/industry -group -pushes-for -more -

community -solar -gardens -in-nova-scotia-418562/  
5 Website accessed 4 May 2021: https://www.saltwire.com/nova -scotia/news/local/indu stry -group -pushes-for -more -

community -solar -gardens -in-nova-scotia-418562/  
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This implementation report details a proposed approach to meet the energy and CO2e reduction 

targets of the residential sector outlined in the WREIP report.  

It is broken out into 2 sections  

Section 1: Breaking Down the WREIP Targets  

1. Archetyp e Single Family Dwellings (SFD) and Streams of Retrofit Potential  

2. WREN Housing Stock Inventory: analysis of house types, vintages, size and construction 

grade  

3. Archetype Retrofit Packages and Costing  

4. Potential Energy Reductions  

5. Potential CO 2E Reductions 

6. Potential Reductions in Energy Costs  

7. Estimated Implementation Costs of Retrofits to Single Family Dwellings  

8. Financing Retrofits  

Section 2: An Implementation Plan to Meet the WREIP Targets  

1. Housing Inventory Dashboard, Archetype Retrofit Packages and Costing  

2. Financing using an innovative Public Purpose Energy Service Company (PPESCo)  

3. Exterior Retrofit Panelization Shops  

4. Energy Concierge Service 
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SECTION 1: Breaking Down the WREIP Targets 

The WREIP looked at 3 different areas where energy reductions can be found (envelope 

improvements, space heating, and domestic hot water). All three elements need to be addressed in 

a deep energy retrofit (DERs).  

The success of DERs is reliant on the Ʉhouse as a systemɅ approach. An aggressive improvement to 

the building envelop e can reduce the energy load enough to cause inefficiencies in space heating 

systems. Without the addition of controlled mechanical ventilation, air sealing measures to reduce 

heat loss can lead to indoor air quality problems. In addition, to meet the requ irements for CO2E 

reductions and fuel switching (oil to electric in the WREN), existing combustion -fired equipment 

needs to be changed out for highly efficient cold climate air source heat pumps (ccASHP). Reducing 

the space heating load through envelope im provements while installing ccASHP ensures that 

electrification does not overwhelm the grid. It also optimizes the capacity of current and future solar 

electric installations in the region.  

There is a significant amount of information and data about energy use that is used to estimate 

energy reduction targets such as those found in the WREIP. Sources include:  

ǒ Natural Resources CanadaɅs EnerGuide for Houses Rating Service (ERS) 

ǒ Natural Resources CanadaɅs Energy Mapping initiatives6 

ǒ Efficiency One/Efficiency Nova Scotia  

ǒ Virtual Assessment services (Energy X, Lightspark, My Heat)  

Currently, the energy efficiency retrofit industry is project -by-project.  

This can lead to poor practices and unintended consequences:  

ǒ Low reduction targets  lock in energy use and emissions for generations  

ǒ It is more difficult and more expensive to reach energy targets on a one -off basis  

ǒ Reinventing the wheel renovator by renovator,  

The industry needs to move into bulk -aggregated retrofits, automating a larg e portion of the data 

collection and improving the industry capacity while expanding the workforce. The WREN can take 

advantage of bulk -aggregated retrofits and automation through the approach laid out in this report.  

There is limited information on housin g inventories and how to determine what kinds of measures 

or retrofit packages will lead to these energy reductions. One place any small or rural municipality 

can start is with the property tax assessment database, which includes some basic residential 

dwe lling characteristics that are very useful in creating a road map that will lead to success in DERs. 

ϥn Nova Scotia, this can be accessed without charge through the public portal Ʉthe DataZoneɅ.7  

 
6 Website accessed 5 May 2021: https://www.nrcan.gc.ca/maps -tools -publications/publications/energy -

publications/publications/data -issues-and-promising -practices -integrated -community -energy -mapping/19118  
7 The information on the data zone portal is derived from the Property Value Service Corporation (PVSC).  

Website accessed 5 May 2021: https://www.thedatazone.ca/Assessment/Residential -Dwelling -Characteristics/a859 -xvcs 
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From these basic characteristics (type of house, vintage, size range, and standardized construction 

grade) from the assessment database, a snapshot of the most likely pool of DER candidate houses 

emerges. Other data can be matched to these basic characteristics from the same data source, for 

example, assessed pro perty values, parcel sales history, building permits for renovations, etc. This 

data can help refine the pool of DER candidates. Other data, such as socio -economic statistics can 

also be used to triage a retrofit program.  

According to a recent study by th e Canadian Urban Sustainability Practitioners (CUSP) Network, 8 at 

least one in five Canadian households are affected by energy poverty (energy poverty is defined as 

spending more than 6% of household income on securing continuous access to energy). Nearly  3 

million homes have an undue burden on their utility bills. For these families, the lack of income 

means that adequate investments to make to lower energy consumption over time is untenable. 

This ensures the cycle of poverty continues.          

In additi on, the CUSP study shows that rural households are more likely to experience energy 

poverty than their urban counterparts. This is typically due to a combination of factors such as the 

larger size of homes in non -urban settings, as well as higher transmiss ion charges on utility bills.  

According to the CUSP study, roughly 37% of Nova Scotian households live with energy poverty (the 

national average is roughly 21%). Those households currently experiencing energy poverty could be 

identified and put into high priority for a DER. Low -income households and/or affordable housing 

providers could likewise be prioritized.  

With the characteristics of the housing stock identified, the next step is to identify how they should 

be retrofitted to meet the target reduction s, and how those retrofits can be optimized with regards 

to costs and sequencing over the time period 2022 to 2050. This report outlines three key retrofit 

packages that can be applied to various house types:  

ǒ DER 80: An 80% reduction in space and water hea ting energy use  

ǒ DER 50: A 50% reduction in space and water heating energy use  

ǒ ECM 20: A 20% reduction in overall household energy use  

These packages take into consideration that not all houses will be good candidates for a complete 

deep energy retrofit du e to a variety of circumstances including recent upgrades by owners that 

preclude further work, lower property values that might preclude financing, homeowners with 

limited borrowing capacity, etc.  

Retrofit packages with associated costing then, allows a municipality to do a simple calculation of X 

number of houses at $Y cost to retrofit in each category of retrofit equals a rough estimate of how 

much the retrofits will cost. This is useful in determining how many houses could qualify for 

different financi ng programs and options.  

Current financing programs donɅt fit well with the high cost of DERs, as they have ceilings for 

financing amounts and relatively short loan periods, among other limitations.  A new and innovative 

approach that combines two well -established models could serve the WREN (and Nova Scotia) well 

in financing DERs. Combining an Energy Service Company (ESCo) with a social enterprise takes 

 
8 Website accessed 5 May 2021: https://energypoverty.ca/#s2   

https://energypoverty.ca/#s2
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financing out of a standard business model tha t requires profit, and focuses on whatɅs of greatest 

societal benefit. This approach, called a public purpose Energy Service Company (PPESCo), has been 

pioneered in Vermont, and could be successful in Nova Scotia using one or more Community 

Economic Develo pment Investment Fund (CEDIF) to provide the pool of funding for the PPESCo.  

The next challenge to overcome is delivering DERs. Focussing on panelized exterior retrofits in the 

two DER scenarios (DER 80 and DER 50) offers up a solution that has been very s uccessful across 

many countries in Europe called EnergieSprong. A simplified explanation of EnergieSprong consists 

of panelized exterior retrofits with a mechanical system package that are manufactured in 

centralized factories in small and densely populate d countries like the Netherlands. The success of 

the program rests on two key aspects:  

1. Very few housing archetypes  

2. Dense populations in small geographic regions  

 

 

Figure 1: EnergieSprong Panelization Process 

 

Natural Resources Canada has been exploring a nd piloting panelized exterior retrofit programs 

through the Pre -Insulated Exterior Energy Retrofit (PEER) Initiative since 2017.  

  Photos: CanMet ENERGY/NRCan 

Figure 2: Natural Resources Canada Panelization Pilot Project 

Many of the technical challenge s and questions have been identified and answered, with test panels 

installed and monitored on a building on the CANMET campus outside Ottawa. There are two pilot 

projects as a result of this initiative, one in Ottawa and one in Edmonton. Two studies have been 
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carried out in Nova Scotia to date to determine the business case for panelized exterior retrofits on 

low -rise MURBs.9  

The success of EnergieSprong hinges on the centralization of panel manufacturing. This works well 

in dense urban centres, but does  not translate well into small and rural communities. That being 

said, the concept of standardization of processes, high levels of quality control, and bulk -buying of 

materials can be combined with vacant commercial space and under -employed/seasonal 

workfo rces to create a valuable local economic development initiative focussed on small shops 

scattered throughout the region.  

To ensure the success of a retrofit program, the various stakeholders have to be managed, and 

processes within the program have to be easy to use by those various stakeholders. A new role is 

emerging across the residential renovation industry: an Energy Concierge (or Energy Manager, or 

Energy Coach). This service has a role that acts as a ɄhubɅ for homeowners, municipalities, financing 

organizations, contractors, renovators, energy advisors, etc.  

While the focus of the Energy Concierge will be to shepherd the DER 80 and DER 50 panelized 

exterior retrofits with PPESCo financing from start to finish, they will also be the touchpoint for 

hom eowners in identifying other energy improvement streams. For example, a house built in 1990 

is likely not a good candidate for either DER 80 or DER 50. But it could be a great candidate for ECM 

20, so the Energy Concierge would point that homeowner to exis ting programs such as local PACE 

financing, or Clean FoundationɅs Clean Energy Financing. 

All retrofits will use the EnerGuide  for Houses Rating Service (ERS) as a benchmark, and so will have 

a registered Energy Advisor to help guide each homeowner and the renovation team through the 

appropriate stream of energy improvement measures (DER 80, DE R 50 or ECM20), ensuring that 

perfor mance testing is carried out (part of the quality assurance).    

  

 
9 ReCover Initiative and WHERE-NS, both funded by NS Department of Energy & Mines, Low Carbon Communities Fund.  
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1.1 Archetype Single Family Dwellings (SFD) and Streams of 

Retrofit Potential  

There are seven primary archetypes for single family dwellings (SFD) in Canada that fall under Part 9 

of the Nati onal Building Code of Canada. For the purposes of this study, they have been analyzed by 

industry -acceptable size ranges, age cohorts, and construction grade 10, as shown in Figure 1.  

 

 

Figure 3: Factors used in analysis of housing stock 

 

In addition to t hese factors, there are variable retrofit opportunities that can be defined, in part by 

house vintage and construction grade. These opportunities are split into four streams, with the 

focus of this report being on 80 and 50 percent reductions through Exter ior Panelized Deep Energy 

Retrofits for houses built between 1920 and 1979.  

 
10 For the purposes of this analysis, poor and fair construction grade, from The Residential Dwelling Characteristics dataset is  

used as a proxy for house  condition. Accessed 15 March 2021: https://www.thedatazone.ca/Assessment/Residential -Dwelling -

Characteristics/a859 -xvcs 

 

https://www.thedatazone.ca/Assessment/Residential-Dwelling-Characteristics/a859-xvcs
https://www.thedatazone.ca/Assessment/Residential-Dwelling-Characteristics/a859-xvcs


16 of 80 

 

 

Figure 4: Retrofit Streams (decreasing in energy savings, left to right) 

1.2 Housing Stock Inventory  

The focus for the retrofit program is single family dwellings (SFD).  

In WREN, there are a total 24,266 SFD, according to the publicly -accessible DataZone, which shows 

the current Property Valuation Services Corporation (PVSC) database. The property assessment 

database includes these key points: municipality, civic address, house type, house vintage, house 

size, and construction grade (poor or low/fair/average/good/excellent).  

A top level scan of SFD in the WREN shows the housing stock is made up primarily of 1 storey 

houses with basements (66.7%). Another quarter of the WREN  housing inventory is made up of 1 ½ 

storey (15.6%) and 2 storey (10.8%). The remainder with a discernible percentage are split entry and 

split level homes, with 2 ½ and 3 storey homes making up a very small percentage.  The five key 

house types identified  for the WREN residential 

retrofit program are:  

ǒ 1 Storey 

ǒ 1 ½ Storey 

ǒ 2 Storey 

ǒ Split Entry  

ǒ Split Level 

Looking at these 5 house types in the WREN, we 

establish a top -level energy reduction by taking 

the total number of each house type in the 

region, taking a modelled average energy use for 

space conditioning, water heating, and 

ventilation needs for each house type.            Figure 5: WREN House Types 
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Vintages and Deep Energy Retrofits  

For the purposes of this implementation plan, the 

data set is limited to the 17,178 SFD that have a 

construction date attached to the record.  

Through research and data analysis carried out by 

Natural Resources Canada and the CANMET 

Buildings group, it has been shown that the better 

candidates for deep energy retrofits were built prior 

to 1980, and the Ʉsweet spotɅ for excellent energy 

reductions is in buildings built between 1940 and 

1979. This time frame represents the substantial 

post -war increase in houses built, in nearly every   Figure 6: WREN Houses Pre/Post 1980 

juris diction in the country. It also represents the largest cohort of houses that are in need of exterior 

improvements like cladding and window replacement, roof replacement, as well as mechanical 

system replacements or upgrades.  

 

Figures 7 and 8: WREN House Types and Vintage 
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Houses Reported to be in Poor/Fair Construction grade  

The assessment database indicates that 1687 houses were in ɄpoorɅ construction grade, with another 

4,324 in ɄfairɅ construction grade, for a total of 6,011 houses. Figure 5 and 6 show that the bulk of 

SFD rated as low construction grade fall into the 1960 to 1999 vintages. The bulk of SFD noted as low 

or fair construction grade (83.5%) are small and medium one storey houses.  

  

Figures 9 and 10: WREN Low and Fair Construction Grade Assessment 

Of the SFD with construction dates, 9,600 (55.9%) were built between 1920 and 1979. Within this 

cohort of aging SFD in the WREN, the key house types had a slightly different spread, with 1 Storey 

houses representing an even larger share of the inventory (73.4%), 1 ½ Storey houses remain static 

(not surprising, as this was a very popular type between 1920 and 1950). The split level house type 

drops off the chart, with 2 Storey and Split Entry making up 1/10th of the inventory.  

Of the 9,600 SFD built in the time frame, 8,872 fall within the four main SFD types noted. 

Characteristics of a nominal version of each SFD type are noted below:  

Table 1.2.1: House Type and Generic Characteristics in the WREN  

House 

Type  

Year 

Built  

Avg Energy 

Use 

Avg Floor 

Area  

Characteristics  mean GJ/year  m2  s.f.  

1 Storey 1969 71 113 1211 
2x4 stick frame (platform) w/removable siding,  

roof slope = 4/12  

1.5 Storey 1952 91 127 1362 
2x4 stick frame (platform) w/removable siding,  

roof slope = 12/12  

2 Storey 1968 78 186 1999 
2x4 stick frame (platform) w/removable siding,  

roof slope = 4/12  

Split Entry  1975 73 143 1537 
2x4 stick frame (platform) w/removable siding,  

roof slope = 4/12  
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1.3 Retrofit Packages and Baseline Costing  

Three retrofit packages are modelled in this approach to meeting the WREIP targets. Each of these 

packages were estimated for a Small 1 Storey House and Medium 1 Storey House. The take off for 

the house quantities came from a generic house created in HOT20 0011. The size of each house is the 

average of houses in that size range in the WREN.  

DER 80 Scenario (up to 80% reduction in space and water heating)   

ǒ R30 panelized wall system with triple pane windows, two ways (price point is similar)  

ƺ Cellulose-based stand off walls with new triple pane windows  

ƺ Nail-base panel, triple track storm windows over double pane windows  

ǒ Additional R20 (interior or exterior) on foundation walls  

ǒ Upgrade attic/roof insulation to R50 (variable with roof configurati on)  

ƺ 3ɉ min. Medium Density foam to seal attic, remainder blown cellulose 

ǒ Reduce air leakage by 50%  

ǒ Add whole house mechanical ventilation  

ƺ Ducted HRV or ERV12 or ductless through -the -wall HRV  

ǒ Switch out oil boiler with indirect DHW tank to cold climate Ai r Source Heat Pump (ccASHP) 

ǒ Switch out strip electric to cold climate Air Source Heat Pump (ccASHP)  

ǒ DHW is supplied by a hot water heat pump (HWHP)  

DER 50 Scenario (up to 50% reduction in space and water heating)  

ǒ R30 panelized wall system with triple pane windows, two ways (price point is similar)  

ƺ Cellulose-based stand off walls with new triple pane windows  

ƺ Nail-base panel, triple track storm windows over double pane windows  

ǒ Additional R20 (interior or exterior) on foundation walls  

ǒ Upgrade attic /roof insulation to R50 (variable with roof configuration)  

ƺ 3ɉ min. Medium Density foam to seal attic, remainder blown cellulose 

ǒ Reduce air leakage by 50%  

ǒ Add whole house mechanical ventilation  

ƺ Ducted HRV or ERV or ductless through -the -wall HRV  

ǒ Space and Water heating unchanged  

ECM 20 Scenario (20 to 50% reduction in overall energy use - typical ERS measures)  

ǒ Additional R20 (interior or exterior) on foundation walls  

ǒ Upgrade attic/roof insulation to R40  

ǒ Reduce air leakage by 30%  

ǒ Add whole house mechanical ventilation  

 
11 HOT2000 is an energy simulat ion modelling software developed and maintained by Natural Resources Canada to support 

the EnerGuide Rating System, ENERGY STAR for New Homes, and R-2000 residential energy efficiency initiatives.  
12Heat Recovery Ventilation (HRV) is a system that uses the heat in stale exhaust air to preheat incoming fresh air.  

Energy (or Enthalpy) Recovery Ventilation (ERV) goes a little further than the HRV units, as this type of system also capture s 

some of the humidity in the air to keep it on the same side of the ther mal envelope that it came from.  
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ǒ Switch out oil boiler with indirect DHW tank to cold climate Air Source Heat Pump (ccASHP)  

ǒ Switch out baseboard electric heaters to cold climate Air Source Heat Pump (ccASHP)  

ǒ DHW is supplied by a hot water heat pump (HWHP)  

Baseline Cost for Retrofit Scenarios  

As a baseline, a Class D costing was developed for the two most common house types in the WREN 

(Small and Medium 1 Storey). The component pricing (materials and labour) is based on estimates 

developed in late 2020/early 2021 for two Nova Scotian studies on panelized Net Zero Energy 

Retrofits for low -rise MURBs.13 The Class D costing was extrapolated to determine a baseline square 

foot cost for the three retrofit packages. Actual package costing of each archetype is required for 

mo re accuracy. This rough cost per square foot is used as the basis for the costing in Section 1.7: 

Estimated Implementation Costs of Retrofits to Single Family Dwellings.  

 

Table 1.3.1: Rough Costing for Retrofits by Building Size  

 

AVG s.f./ 

arche - 

type  

DER 80 DER 50 ECM 20 

$78 $62 $10 

square foot  square foot  square foot  

Small  
740 $66,638 $55,165 $11,368 

900 $79,100 $65,146 $12,961 

Medium  
1000 $86,889 $71,385 $13,956 

1900 $156,988 $127,531 $22,917 

Large  
2000 $164,777 $133,769 $23,913 

3400 $273,821 $221,108 $37,852 

Xlarge  
3500 $281,610 $227,347 $38,847 

5000 $398,443 $320,924 $53,782 

NOTE: square foot price does not include flat -fee consultant/design/engineering costs, but is reflected in the 

cost of the retrofit. These fees will drop as efficiencies of scale are met.  

DER 80 and DER 50 flat fees estimated at $9,000/house, DER 20 flat fees estimated at $4,000/house  

  

 
13 Panelized Retrofit Studies: ReCover Initiative, Ecology Action Centre. Both unpublished at time of reporting.  
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1.4 Potential Energy Reductions  

The WREIP target is to drop energy consumption in residential from 1,957,206 GJ/year (2016 data) to 

845,032 GJ/year by 2050, representing a 56.8% overall 

reduction (1,111,174 GJ/year saved). 14 

The DER 80 scenario is applied to 37% of the SFD stock in the 

WREN, while the DER 50 scenario is applied to 56% of the 

housing stock. ECM 20 and ɄotherɅ SFD stock in the region 

(pre-1920 and post 1980) shown in Figure 5 can be 

addressed with ɄstandardɅ energy conservation measures 

(ECMs) and minor energy efficiency measures for the first 

decade of the energy reduction plan, as there will be fewer 

cost-effective ways of reaching the DER target of 50% energy 

reduction in newer houses.         Figure 11: Proportion of DER Scenarios 

According to the analysis 15, annual energy reductions by 2050 break out as follows:  

DER 80: 469,579 GJ/year (42% of the WREIP target).  

DER 50: 409,218 GJ/year (37% of the WREIP target) 

ECM 20: 15,846 GJ/year (1% of the WREIP target).  

The estimated annual reduction from houses built 1920 -1979 meets 81% of the WREIP target.  

Table 1.4.1: Combined Single Family Dwelling Annual Reductions (GJ/yr) by 2050  

 DER 80 DER 50 ECM 20 

ANNUAL ESTIMATED ENERGY 

REDUCTION 

1 Storey 326,701 127,788 

 

1.5 Storey 84,973 139,585 

2 Storey 41,432 141,470 

Split Entry  8,606 298 

Split Level 7,867 78 

Manufactured  

  

10,679 

Semi-Detached  1,387 

Duplex  3,366 

Triplex/Quad  414 

TOTAL 469,579 409,218 15846 894,643  

 WREIP Residential Reduction Target (2050LE) 1,111,174 

 
14 WREIP Report, Table A1: Energy Consumption Model, page 86  

15 Estimation only, based on Hot2000 modelling of h ouse types for this report and from data sets developed by Shawna 

Henderson for the 2007 CMHC report ɄApproaching Net Zero in Existing HousesɅ (Appendix C) 
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Note: energy savings for manufactured homes, semi -detached, duplexes, triplexes, quadplexes have not been addressed in 

significant detail in this report, but are included in the ECM20 scenario.  

DER up to 80% Reduction Analysis  

To allow for variation in energy reduction potential across house types in this scenario, the range of 

reduction is 50 to 80%. However, to counter the lower retrofit potential in the newe r homes in the 

region, two -thirds of the DER candidates should be brought to the more stringent energy target of 

up to 80% reduction. This DER package includes envelope upgrades and HVAC equipment upgrades. 

The breakout of house types for DERs that result in the highest range of reductions (50% to 80%) is 

shown in Table 1.4.2. In this scenario, this cohort of DERs sees a 71% reduction in annual energy use 

(469,579 GJ/year) by 2050 (Table 1.4.3).  

Table 1.4.2: DER up to 80% Reduction by House Type  

Type  DER 80 DER 50 

1 Storey 4561 1955 

1.5 Storey 925 396 

2 Storey 522 224 

Split Entry  116 50 

Split Level 87 37 

TOTAL 6210 2662 

 

Table 1.4.3: Potential Energy Savings (GJ/year) by House Type (1920 -1979) 

HOUSING STOCK ENERGY SAVINGS 

71% 
Type  # of  houses  

Avg Energy 

Use 

Total Energy 

Use 2016  

DER 80 

Reduction  

DER 50 

Reduction  

1 Storey 6516 71 460,143 257,680 69,021 

1.5 Storey 1321 91 119,680 67,021 17,952 

2 Storey 746 78 58,355 32,679 8,753 

2050LE ENERGY 

USE 

Split Entry  165 73 12,121 6,788 1,818 191,800 

Split Level 124 89 11,080 6,205 1,662 TOTAL SAVED 

TOTAL 8872 74.6 661,378 370,372 99,207 469,579 

NOTE: 2050LE Energy Use is the Total Energy Use 2016 less the Total Saved for this Scenario.   
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DER up to 50% reduction  

This cohort of retrofits, which accounts for 13,566 houses (56% of the current housing stock), is 

focussed on envelope improvements or HVAC change out (from oil boiler to cold climate heat pump) 

that lead to up to 50% reduction in space conditioning and wa ter heating energy use, and on houses 

that were built between 1980 and 2019. To account for variations in retrofit potential, half of the 

cohort was modelled to reach at least a 20% reduction, and half a 50% reduction by 2050. The 

breakout of house types i s shown in Table 5.  In this scenario, this cohort of DERs sees a 35% 

reduction in annual energy use (409,218 GJ/year) by 2050 (Table 1.4.5).  

Table 1.4.4: DER up to 50% Reduction by House Type  

Type  DER 50 ECM 20 

1 Storey 2988 2988 

1.5 Storey 2778 2778 

2 Storey 1011 1011 

Split Entry  6 6 

Split Level 2 2 

TOTAL 6783 6783 

 

Table 1.4.5: Potential Energy Savings (GJ/year) by House Type (1980 -2019) 

HOUSING STOCK ENERGY SAVINGS 

35% 
Type  # of houses  

Avg Energy 

Use 

Total Energy 

Use 2016  

DER 50 

Reduction  

DER 20 

Reduction  

1 Storey 5975 61 365,108 91,277 36,511 

1.5 Storey 5555 72 398,814 99,703 39,881 

2 Storey 2021 200 404,200 101,050 40,420 

2050LE ENERGY 

USE 

Split Entry  12 71 850 213 85 759,977 

Split Level 3 74 223 56 22 TOTAL SAVED 

TOTAL 13566 119 1,169,195  292,299 116,920 409,218 

NOTE: 2050LE Energy Use is the Total Energy Use 2016 less the Total Saved for this Scenario.  

ECM 20-50% Reduction  

This cohort includes manufactured homes, semi detached, duplex and triplex or quad buildings in 

the WREN, built after 1980. No retrofit packages were determined for this cohort, instead an 

assumption was made about the range or depth of energy conservation measures that could be 
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taken. To reach the target energy reduction in the WREIP, t wo-thirds of this portion of the housing 

stock needs to be brought to DER 50, while the other third is modelled as ECM 20 (shown larger 

portion to smaller, left to right in Tables 1.4.6 and 1.4.7). There are reasonable energy reductions to 

be found in this  cohort, but the number of buildings is small, accounting for less than 5% of the total 

housing stock in the WREN. Individual municipalities could have a significantly larger proportion of 

one or more of these house types. In addition, some of these house types could be affordable 

housing units, which the WREN or individual municipalities might want to improve with a deep 

energy retrofit so that tenants can be brought out of energy poverty.  In this scenario, this cohort 

sees a 38% reduction in annual energ y use (15,846 GJ/year) by 2050 (Table 1.4.7).  

Table 1.4.6: Breakout by House Type for ECM/EE  

Type  DER 50 ECM 20 

Manufactured  401 268 

Semi-Detached  48 32 

Duplex  62 42 

Triplex/Quad  6 4 

TOTAL 518 345 

 

Table 1.4.7: Potential Energy Savings (GJ/year) by House Type (1980 -2019) 

HOUSING STOCK ENERGY SAVINGS 

38% 
Type  

# of 

houses  

Avg Energy 

Use 

Total Energy 

Use 2016  

ECM 50 

Reduction  

ECM 20 

Reduction  

Manufactured  669 42 28,103 8,431 2,248 

Semi-Detached  80 46 3,649 1,095 292 2050LE ENERGY USE 

Duplex  104 85 8,857 2,657 709 25,853 

Triplex/Quad  10 109 1,090 327 87 TOTAL SAVED 

TOTAL 863 82 41,699 12,510 3,336 15,846 

NOTE: 2050LE Energy Use is the Total Energy Use 2016 less the Total Saved for this Scenario.    
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Cumulative Energy Reductions  

The WREIP target for cumulative energy reductions is 4,347,000 GJ 16, for all residential buildings. This 

cohort analysis results in an estimated 3,356,213 GJ for SFD, roughly 77% of the WREIP target. The 

difference (roughly 991,000 GJ) can be attributed to the remaining housing stock, with pre -1920 

houses being targeted b etween 2022 and 2030, and post -1980s houses being targeted after 2030.  

For this exercise, the potential number of DER 80 carried on in any time period in Table 1.4.6 (and 

any following cumulative tables) is based on a series of small panelization shops co ming on line:  

2022: 2 shops completing 24 house projects each = 48/year @ DER 80  

2023: 3 shops completing 24 house projects each = 108/year @ DER 80  

2024: 5 shops completing 48 house projects each = 240/year @ DER 80  

2025: 6 shops completing 48 house proje cts each = 288/year @ DER 80 

The 2025 production rate (6 shops/48 houses/year) carries on through to the end of 2035, when 

production shifts down as follows:  

2036-2040:  5 shops completing 48 house projects each = 240/year @ DER 80  

2041-2050: 3 shops compl eting 48 house projects each = 144/year @ DER 80  

Table 1.4.6: Residential Cumulative Energy Savings (GJ)  

 2022 2023 2024 2025 Sum 2025  2030 2035 2040 2045 2050 TOTALS 

DER 80 Qty 48 108 240 288 684 1,440 1,440 1,200 720 720 6,204 

Energy Savings  2,865 6,445 14,323 17,188 40,821 85,939 85,939 71,616 42,970 42,970 370,255 

DER 50 Qty 144 228 353 353 1,078 1,765 1,765 1,765 1,765 1,765 9,903 

Energy Savings  8,568 13,566 21,004 21,004 64,141 105,018 105,018 105,018 105,018 105,018 589,229 

ECM 20 Qty 43 86 104 112 345      345 

Energy Savings  708 1,415 1,698 1,840 5,661      5,661 

Qty SFD improved 900 1,751 2,291 2,481 7,423 3,205 3,205 2,965 2,485 2,485 21,768 

GJ saved/period 12,140 21,427 37,025 40,031 110,623  190,957 190,957 176,634 147,987 147,987 965,145 

CUMULATIVE SFD, cohort within 1920 110,623  301,580 492,537 669,170 817,157 965,145 3,356,213 

Potential further reductions, pre -1920 and post -1980 houses  198,158  198,158 148,618 148,618 148,618 148,618 990,788 

CUMULATIVE SFD + Pre-20/Post -80 GJ 308,781  499,738 641,155 817,788 965,776 1,113,763 4,347,000 

CUMULATIVE GJ Reduction Targets by 5 year increments, WREIP  177,000 756,000 723,000 874,000 890,000 927,000 4,347,000 

 
16 WREIP, Table 3, page 32 (sum of SFD Retrofit, Residential Space Heating, Residential Water Heating ) 
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1.5 Potential CO 2E Reductions 

The WREIP target is to drop CO 2E emissions from the residential sector from 314,053 tCO 2E/year 

(2016 data) to 14,483 tCO 2E/year by 2050. This represents an ambitious 95% overall reduction 

(299,570 tCO2E/year). Switching from oil to electricity in the DER 80 scenario, and some of  the DER 50 

and ECM 20 scenarios provides significant reduction, and comes close to the WREIP target. However, 

increasing the proportion of renewable energy generation in the WREN will drop the amount of 

CO2E per kilowatt generated, ensuring targets can be  

met with more electrification.  

According to the analysis, annual CO 2E reductions by 

2050 break out as follows:  

DER 80: 124,445 tCO2E/year (41.5% of the WREIP target)  

DER 50: 145,883 tCO2E/year (48.7% of the WREIP target) 

ECM 20: 6,837 tCO2E/year (2.3% of the WREIP target)  

The estimated annual reduction from houses built 

1920-1979 meets 93% of the WREIP target.  

      

               Figure 12: Potential Annual CO2E  

                                                 reductions by scenario 

 

Table 1.5.1: Single Family Dwelling Annual CO2E Reductions (tCO2E/yr) 

 DER 80 DER 50 ECM 20 

ANNUAL 

ESTIMATED 

tCO2E 

REDUCTION 

BY 2050 

1 Storey 73,626 55,139 

 

1.5 Storey 28,415 60,230 

2 Storey 15,116 30,351 

Split Entry 1,079 128 

Split Level 6,208 34 

Manufactured 

  

4,608 

Semi-Detached 598 

Duplex 1,452 

Triplex/Quad 179 

TOTAL 124,445 145,883 6,837 277,165  

 WREIP Residential Reduction Target (2050LE) 299,570 

Note: CO2E reductions for manufactured homes, semi-detached, duplexes, triplexes, quadplexes have not been addressed in 

significant detail in this report, but are included in the ECM20 scenario.  












































































































