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Executive Summary
Sustainable Buildings Canada (SBC) approached Interfaith Toronto to engage in a feasibility study
examining the potential to retrofit one of their buildings. The concept was to assess the potential of
applying energy efficiency upgrades to a townhouse community at 225 Scarborough Golf Club Road
which would result in near net-zero energy performance. Through site investigation and energy
modeling, the proposed upgrades, including mechanical systems, full envelope over-cladding and a roof
mounted solar array system were analyzed to assess their impact on energy performance, cost and
durability of the buildings. The energy analysis included an assessment of the utility bills for a sample of
the units.
The results indicate that near net zero annual energy performance can be achieved for this site through
the installation of the proposed systems. As a further point of comparison, a detailed cost assessment
indicated that the total retrofit cost would be approximately 20% less than a comparable new affordable
housing project. And would be accomplished with minimal disruption to the tenants (the typical
Energiesprong project takes approximately 5 days to complete and tenants do not need to vacate their
premises).
The final aim of the project will be to obtain funding to support this proposal as a candidate for the
prototype phase of the Energiesprong Initiative currently under development by SBC. This will include a
request for the Canada Mortgage and Housing Corporation to provide a $350,000.00 non-repayable
grant to support the initial prototype design and development of a net zero home makeover.

About Sustainable Buildings Canada (SBC)
SBC is a non-profit entity incorporated in Ontario with offices in Toronto and Ottawa. Formed in 2003,
SBC has a broad mandate to support and advocate for higher energy and environmental performance in
the built environment. SBC’s activities include training and education, policy development and support,
program delivery and specialized research and consulting. SBC is currently delivering the “Savings by
Design” and “Affordable Housing New Construction” programs on behalf of the natural gas utilities in
Ontario. In 2016, SBC undertook to partner with the Energiesprong International organization with the
goal of launching the Initiative in Canada, focusing initially in Ontario. Since that time, SBC has
undertaken a series of outreach and research activities aimed at securing interest from social housing
and not-for-profit housing organizations and demonstrating the potential roll-out in the local
marketplace.

About the Energiesprong Initiative
Energiesprong is a unique market transformation program originally developed in the Netherlands. The
program takes an “industrialized” approach to the market wherein a critical mass of stock (demand) is
engaged in a deep energy retrofit program aimed at achieving net zero energy performance. To date the
program has delivered more than 3,000 installations of successfully retrofitted social housing units. The
program is now being deployed in 6 other countries and SBC has an MOU with Energiesprong
International to be a delivery agent for the program in Canada, initially focussing on Ontario.
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Introduction and Context
The subject project, Scarborough Village at 225 Scarborough Golf Club Road, is a group of 48
townhouses operated by Interfaith Toronto as non-profit housing on a 12,946.35m2 site. There are
seven housing blocks of 6-8 attached townhouses, ranging in size from 438m2 – 591m2 with a total GFA
of 3527.91 m2. The two-storey townhouses are clad in brick and siding and each unit is heated with
natural gas.

This project was identified by SBC as a potential candidate for the prototype phase of the Energiesprong
Initiative as it met criteria related to potential ease of assembly, site orientation, access to solar
radiation etc.
The explicit desired outcomes of the project are to create a community of buildings that will:
1. Achieve net-zero fuel cost
2. Provide a low cost retrofit alternative
3. Ensure the durability of the building
4. Considers the ease of construction
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Focusing on Social Housing/non-profit housing as an initial market to aggregate sufficient demand to
attract Industry to provide solutions, the Energiesprong Initiative has been successfully deployed across
Europe and is currently being evaluated for introduction in Ontario. With commitments secured from
the Independent Electricity System Operator (IESO) and Enbridge Gas Distribution, and partners
including Energiesprong International, Ontario Non-Profit Housing Association and Natural Resources
Canada, this feasibility study supports a request for the Canada Mortgage and Housing Corporation to
provide a $350,000.00 non-repayable grant to support the initial prototype design and development of a
net zero home makeover.
This prototype will be the subject of a design competition facilitated to engage the Industry as part of
the Energiesprong Initiative’s larger and sustained program rollout that should lead to the development
of an offsite manufacturing industry focused on Social Housing Refurbishment, but also the genesis of a
market transformation where all new housing is built affordably to net zero.

Concept Development
The Energiesprong Initiative employs an over-cladding approach to retrofit. Pre-fabrication is a strategy
to achieve occupant comfort, airtightness, durability and energy efficiency criteria within strict timelines
and budgets. The criteria for this case study are listed below:
Customer satisfaction guarantee (Comfortable)
•
•
•
•
•

21 deg heating
18 deg cooling
190 litres hot water = 40 continuous minutes of shower per day
420 minutes of fresh outside air/day
19.5 kwh of electricity consumption / day

Retrofitted to net zero energy fuel cost (Financeable)
Construction paid through savings (Affordable)
Construction guaranteed for 30 yrs (Durable)
Units finished in 1 day, onsite with tenant’s in-situ (Fast)

Industry Engagement Workshop
Using a full day ‘hackathon’ approach, stakeholders, experts, industry, designers, etc. were invited to
discuss potential designs for an over-cladding product and method of installation which would meet
these criteria.
At the industry engagement workshop, technical staff from industry-leading component manufacturers
were invited to participate with three different design teams at PCL’s Agile flex manufacturing facility.
Working with the interdisciplinary design teams and a panel of building science experts, teams
examined, brainstormed technical solutions to panelized building component integration.
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Outcomes
Several building envelope designs were generated by the industry engagement workshop and one overcladding approach was selected for performance modelling.
The key measure for this feasibility study is net-zero energy cost and therefore two options for heating
and ventilation were modelled. These two options reflect the two dominant forms of energy available in
Ontario, electricity and natural gas, and their relative costs. Details of these envelope and mechanical
systems are listed below:

Building Envelope
•
•
•
•

Roof – R-60
Walls above grade – R-45
Walls below grade – R-32
Windows – U-1.1

Mechanicals – Electricity-based

• Ventilation
• Heating
• Cooling

Mechanicals – natural gas-based

• Ventilation
• Heating
• Cooling
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Building Analysis – Baseline Performance
Baseline Models were developed for two sample units using Hot2000 energy modelling software to
accommodate differences in building orientation on the site and level of attachment to adjacent units.
The first, Unit 38, is situated in the middle of Block ‘E’, attached on both sides with some irregularity in
shared wall-space, faces southwest and has an EnerGuide Rating of 101 GJ/yr. The second, Unit 47, is an
end-unit in Block ‘D’ which faces northeast and has an EnerGuide rating of 118 GJ/yr.
For each building, existing envelope and mechanical systems were observed and recorded. The following
tables summarize the existing building designs.

Unit 38:

Airtightness
Air leakage rate at 50 pascals
Equivalent leakage area
Normalized air leakage area

6.54 air changes/hour
871.6 cm2 (135 in2)
3.2 cm2/m2 (4.6 in2/100 ft2)

Envelope - Opaque
Type
Attic/Ceiling 1
Attic/Ceiling 2
Walls – Garage

Nominal
RSI (R)
6.24 (35.4)
6.24 (35.4)
2.11 (12.0)

Real
RSI (R)
6.20 (35.2)
6.04 (34.3)
1.94 (11.0)

Area
M2 (ft2)
53.8 (579)
5.6 (61)
18.8 (203)

2.11 (12.0)
2.11 (12.0)
3.52 (20.0)
2.11 (12.0)
2.11 (12.0)
N/A
1.27 (7.2)
N/A
N/A

2.29 (13.0)
2.09 (11.8)
3.94 (22.4)
2.45 (13.9)
2.78 (15.8)
N/A
1.28 (7.0)
N/A
N/A

33.3 (359)
49 (528)
16.4 (176)
1.4 (15)
2.4 (26)
70.8
31.9 (419)
39 (419)
42.7 (459)

(All Walls 2x4 Wood Frame)

Walls – Main
Walls – 2nd Floor
Exposed Floor
Foundation – Basement Header
Foundation – Basement Header
Foundation – 1 Exterior (1)
Foundation – 1 Interior (1)
Foundation – 1 Interior (4)
Foundation – 1 Slab
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Envelope – Fenestration
#
1
1
1
3
3
1

Type
Aluminum, Slider, Double, No low E
Aluminum, Fixed, Double, No low E
Aluminum, Patio Door, Double, No
low E
Aluminum, Fixed, Double, No low E
Aluminum, Fixed, Double, No low E
Total window area: 11.4 m2 (123 ft2)
Door: Steel polystyrene core
Total door area: 2.6 m2 (28 ft2)

U-factor W/m2 * °C
(Btu/h * ft2 * °F)
5.6 (0.98)
4.7 (0.83)
4.4 (0.78)

RSI (R)
0.18 (1.0)
0.21 (1.2)
0.23 (1.3)

4 (0.7)
3.9 (0.68)

0.25 (1.4)
0.26 (1.5)

1 (0.18)

0.98 (5.6)

Mechanical Systems
Type
Space Heating:
Condensing natural gas furnace
Design heating load: 10.42 kW
Space Cooling:
N/A
Design cooling load: 3.78 kW
Water Heating:
Natural gas storage tank with pilot
Whole-Home Ventilation:
N/A

Capacity
16.71 kW
(57,000 BTU/h)

Efficiency
95.5% AFUE

N/A

N/A

151 L
(40 USG)
N/A

0.62 EF
N/A

Heated Floor Area
Above-grade area
Below-grade area

88.5 m2 (952.6 ft2)
42.6 m2 (459 ft2)
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Unit 47:

Airtightness
Air leakage rate at 50 pascals
Equivalent leakage area
Normalized air leakage area

5.8 air changes/hour
880 cm2 (136 in2)
2.5 cm2/m2 (3.7 in2/100 ft2)

Envelope - Opaque
Type
Attic/Ceiling 1
Attic/Ceiling 2
Walls – Garage

Nominal
RSI (R)
6.24 (35.4)
3.87 (22.0)
2.11 (12.0)

Real
RSI (R)
6.16 (35.0)
3.46 (19.7)
1.97 (11.2)

Area
M2 (ft2)
46.1 (497)
4.2 (46)
28.7 (309)

2.11 (12.0)
2.11 (12.0)
3.52 (20.0)
2.11 (12.0)
2.11 (12.0)
N/A
1.27 (7.2)
N/A
N/A

2.09 (11.9)
2.31 (13.1
3.96 (22.5)
2.44 (13.9)
2.78 (15.8)
N/A
1.28 (7.0)
N/A
N/A

61.8 (666)
62.1 (669)
11.1 (119)
1.2 (13)
3.9 (42)
70.8
47 (506)
37 (398)
51.8 (558)

(All Walls 2x4 Wood Frame)

Walls – Main
Walls – 2nd Floor
Exposed Floor
Foundation – Basement Header
Foundation – Basement Header
Foundation – 1 Exterior (1)
Foundation – 1 Interior (1)
Foundation – 1 Interior (4)
Foundation – 1 Slab

Envelope – Fenestration
#
1
1
1
3
3
1
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Type
Aluminum, Slider, Double, No low E
Aluminum, Fixed, Double, No low E
Aluminum, Patio Door, Double, No
low E
Aluminum, Fixed, Double, No low E
Aluminum, Fixed, Double, No low E
Total window area: 11.4 m2 (123 ft2)
Door: Steel polystyrene core
Total door area: 2.6 m2 (28 ft2)

U-factor W/m2 * °C
(Btu/h * ft2 * °F)
5.6 (0.98)
4.7 (0.83)
4.4 (0.78)

RSI (R)
0.18 (1.0)
0.21 (1.2)
0.23 (1.3)

4 (0.7)
3.9 (0.68)

0.25 (1.4)
0.26 (1.5)

1 (0.18)

0.98 (5.6)

Mechanical Systems
Type
Space Heating:
Condensing natural gas furnace
Design heating load: 12.55 kW
Space Cooling:
N/A
Design cooling load: 3.83 kW
Water Heating:
Natural gas power vented storage tank
Whole-Home Ventilation:
N/A

Capacity
16.71 kW
(57,000 BTU/h)

Efficiency
95.5% AFUE

N/A

N/A

189 L (50 USG)

0.64 EF

N/A

N/A

Heated Floor Area
Above-grade area
Below-grade area

88.5 m2 (952.6 ft2)
42.6 m2 (459 ft2)
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Building Analysis – Retrofit Performance
The proposed retrofit is intended to be better than the minimum requirements of the current building
code. This high performance is required to ensure that the building loads can generally be met by the
solar photo-voltaic system installed on the roof. In the application of a retrofit, the ideal process begins
with the reduction of heating and cooling loads through envelope improvements. The remaining heating
and cooling loads are then met through a combination of high-performance mechanical systems, which
in turn can be powered by a solar array, as shown below.
In the proposed retrofit, the existing structure is to remain in place, and an over-cladding structural
insulated panel system (SIPS) was chosen for its high thermal resistance (R38) and ease of application. In
areas that required additional insulation but would not receive the SIP, spray foam would be applied
given its ability to address air sealing and high R-value per inch. The original windows (3.18 W/m2K)
would be replaced with triple-glazed units (1.1 W/m2K). Through careful detailing, the airtightness of the
units post-retrofit would decrease from 7-10 ACH @ 50Pa to 1.0 ACH. The foundation and slab were not
included as upgrade measures within the retrofit due to cost and complexity involved with excavation.
Through the Energiesprong Industry Engagement Workshop, a modular mechanical system design was
conceptualized which would reduce overall complexity and installation costs while maximizing
serviceability and efficiency. Heating, cooling, ventilation and renewable energy components are
integrated within a secure mechanical closet that is accessible from the exterior of the home for ease of
maintenance. For units with no existing ductwork, a network of low-profile ventilation ducts can be
integrated into the over-cladding system, eliminating the need for interior duct installation.
This section details the modelling specifications and results for the middle unit under various scenarios
including a typical renovation and two over-cladding renovation approaches; one with existing gas
furnace, the second with baseboard heating.
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Middle Unit Retrofit Comparison
COMPONENTS

EXISTING WITH

EXISTING WITH

PROPOSED

ENERGIESPRONG

ENERGIESPRONG

GAS FURNACE1

ELECT.

RETROFIT (Typical)

RETROFIT A1

RETROFIT B2

BASEBOARD2
Walls & Ceilings
Attic/Ceiling 2nd Flr.
Attic/Ceiling

1st

Flr.

Walls Above Grade

R-35.4

R-35.4

R-60

R-60

R-60

R-35.4

R-35.4

R-60

R-40

R-40

R-12

R-12

R-42

R-12+R-38

R-12+R-38 panel

panel
Walls – Garage

R-12

R-12

R-42

R-22

R-22

Exposed Floor

R-20

R-20

R-37.6

R-36

R-36

Basement Header

R-12

R-12

R-39.6

R-45

R-45

Interior Walls

Partial R-7.2

Partial R-7.2

R-37.5

R-45

R-45

Slab

N/A

N/A

N/A

N/A

N/A

U 3.9-5.6

U 3.9-5.6

ENERGY STAR Zone

U 1.1/SHGC 0.38

U 1.1/SHGC 0.38

Foundations

Windows & Doors
Aluminum,Slider&Fixed,
Double, No low E
Door – Steel Polystyrene

2 (U1.4)
U 1.0 (R-5.6)

U 1.0 (R-5.6)

U 0.9 (R-6.5)

U 0.9 (R-6.5)

U 0.9 (R-6.5)

6.5 (Measured)

6.5 (Measured)

3.0 (OBC)

1.0 (Target)

1.0 (Target)

Core
Airtightness
ACH@50

EnergieSprong Retrofit A – Forced air gas heating system with ductwork → Mechanical closet with inverter HP, furnace backup, tankless gas
water heater, and HRV connected to existing ducts. Reference heating system is 95.5% AFUE natural gas fired furnace. HP is rated to operate
until -10°C (14°F).
2
EnergieSprong Retrofit B – No forced air heating system (ie. Baseboard electric) → Mechanical closet with inverter HP, tankless gas water
heater providing space heat and DHW, HRV connected to new ductwork. Reference heating system is 100% efficient electric baseboards. HP is
rated to operate until -10°C (14°F).
1
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Mechanical Systems
Heating

Gas Furnace –

Electric Baseboards

ASHP HSPF 10 with

ASHP – HSPF

ASHP – HSPF 9.12,

95.5% AFUE

100%

Gas Furnace Backup

9.12, Gas

Tankless Combo

95.5% AFUE

Furnace 95.5%

Backup 0.98 EF

Backup
Domestic Hot Water

Gas Storage Tank

Gas Storage Tank

Tankless gas-fired

Tankless gas

Tankless gas water

with Pilot – 0.62 EF

with Pilot – 0.62 EF

water heater 0.98EF

water heater –

heater – 0.98EF

0.98EF
Cooling

None

None

ENERGY STAR

ASHP 21 SEER

ASHP 21 SEER

A: HRV 75% SRF

ERV 84% with

ERV 84% with ECM

with ECM B: ERV

ECM

None

R3-60 (53.5%

R3-60 (53.5%

efficient)

efficient)

Central A/C
Ventilation

None

Drain Water Heat Recovery

None

None

None

Occupant Loads
Lighting Load

No reduction

No reduction

Reduced

Reduced

Reduced

Other base loads

Standard

Standard

Reduced

Reduced

Reduced

None

None

10 kW, ~8,000 kWh

10 kW, ~8,000

10 kW, ~8,000 kWh

Renewable Energy
Production
Solar PV

kWh (28.8GJ)
Performance
Est. Annual Gas

1,732.6 / $724

593.2 / $415

444 / $374

271 / $327

272 / $328

7,375 / $1,338

18,786 / $2,873

8,446 / $1,482

7,474 / $1,351

7,462 / $1,349

91.1

89.7

46.9

37.0

37.0

Gross Annual Fuel Costs

$2,062

$3.288

$1,856

$1,678

$1,677

Net Annual Fuel Costs

$2,062

$3,288

$1,856

$673

$674

Consumption

(m3/$)

Est. Annual Electricity
Consumption (kWh/$)
Total Energy (GJ)
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On Site Energy Generation
A solar energy analysis was undertaken to determine the potential for on-site electricity generation
using rooftop photovoltaics. A site-wide approach is recommended due to reduced equipment,
installation and administrative costs.
The orientation of buildings on the site varies, with approximately half oriented Southwest-Northeast
and the remainder either North-South or East-West. Gable style roofs are predominant, providing stable
installation points however, many units have several roofing levels in addition to entryway and garage
overhangs.
This section describes modelling scenarios including typical individual units at each orientation as well as
a site-wide estimate.

Typical Unit PV Estimate – SW-NE Orientation
o
o
o

Total 9 kW
Estimated annual production – 8,390 kWh
Estimated PV generation for one year:
SW-NE Orientation Scenario

Typical Unit PV Estimate – N-S Orientation
o
o
o

Total 9 kW
Estimated annual production – 8,348 kWh
Estimated PV generation for one year:
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N-S Orientation Scenario

Typical Unit PV Estimate – E-W Orientation
o
o
o

Total 9 kW
Estimated annual production – 8,373 kWh
Estimate monthly PV generation for one year:
E-W Orientation Scenario
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Site-wide PV Estimate

Building Orientation
NortheastSouthwest
North-South
East-West
Total Site

Number

Estimated Capacity
(kW)

Annual Generation
(kWh/a)

25

225

209,750

15
8
48

135
72
432

125,220
66,984
401,954

Solar Photovoltaic Discussion
Rooftop space varies throughout the site and therefore potential PV capacity will vary from unit to unit.
Units with greater area of clear roof space available for PV will have greater potential to achieve net
zero energy through on site generation.
Building orientation and roof design have an impact on both available space for PV and solar exposure.
South-facing solar arrays will generate the greatest amount of electricity while both east- and westfacing PV systems will be limited by the number of hours of direct exposure. North-facing solar panels
will have significantly reduced production in comparison, however certain technologies, such as thin film
PV, are able to generate electricity with lower levels of direct sunlight. Product specification is integral to
the design of a cost-effective photovoltaic system.
Shading from trees and adjacent buildings is an important consideration for any solar energy system
design and the Interfaith site in particular. This site has numerous large, healthy deciduous trees and the
building design in some instances introduces rooftop shading between units. To further understand the
impact of this shading, a detailed solar shading analysis will be required. For the purposes of this study, a
shading factor of 2% has been assumed.
Photovoltaic systems generate direct-current (DC) electricity and require an inverter to produce
alternating-current (AC). A significant challenge will be the cost of procuring, installing and maintaining
inverters at each individual unit. An alternative approach is to design the site-wide PV system as several
larger arrays with string inverters for each building. This would reduce costs and enable the sharing of
benefits with occupants in the form of reduced energy costs through other means.
In some cases, an individual unit may be capable of producing energy equal to, or in excess of, its energy
demand. However, the typical building will be able to produce approximately 78% of estimated annual
energy demand. Analysis shows that the total site is likely to be capable of producing 82% of estimated
site-wide energy demand. With 45 buildings using 37 GJ annually, total site demand is approximately
1776 GJ (493,333 kWh equivalent) compared to modelled solar generation or 401,954 kWh per year.
A 30-year analysis of solar PV generation was completed to assess the cumulative payback under
Ontario’s Self-Consumption/Net-Metering (SC/NM) scheme. Under this regulation, residential
producer/consumers offset their bill with the generation of electricity under a tiered rate structure. The
rates in summer are $0.077/kWh up to 600kWh, rising to $0.089 thereafter. In winter, the rates are
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$0.119 up to 1000kWh and $0.139 thereafter. SC/NM participants are thus removed from the Time-ofUse (TOU) billing structure. This reflects the fact that Time-of-Use rates are intended to incentivize
consumption during peak hours, typically the same hours that an on-site solar array will be most
productive.
Levelized Cost of Energy (LCOE) is a method of calculating total capital and operational costs (including
fuel) of an energy generator for the purposes of comparing against other generation sources. A 30-year
analysis period was selected to reflect the 30-year warranty period for photovoltaic modules. The LCOE
for a typical SE-NW unit over 30 years is projected to be approximately $0.20/kWh. This analysis
included an inflation rate assumption of 2.21% and electricity rate increase of 2.5%.
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Cost Estimates
A cost estimate and order of magnitude analysis was completed for a typical unit with consideration of
the materials and labour costs, mechanical and electrical systems, solar PV, and administrative and
contingency costs. Findings are summarized in the tables below.

DESCRIPTION

TOTAL PROJECT

COST

COST

EXTENDED COST

COST ($)

($)/M2

($)/SF

($)/UNIT

Cost ($)/SF

Comments

Proposed Retrofit

153

Includes PV system

Typical Renovation Costs

200

Add PV system (~$20,000 for 9kW array)

High Performance New Build

222

Add PV system (~$20,000 for 9kW array)

(Altus)
As shown, the cost for the retrofit is approximately 20% less than a comparable high-performance new
construction building. Additional savings using the deep energy retrofit approach would accrue from
avoided demolition and moving expenses and related transaction costs for tenants.
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Economic Outcomes
A Building Cost Analysis (BCA) was performed to examine the probable avoided renovation costs if an
Energiesprong retrofit is undertaken. The analysis included notes on the current state of affordable
housing units and their anticipated remaining life expectancy and replacement costs. An estimated
$378,000 in total upgrading and replacement costs will be required for each building over a 30-year
period. Operational costs and normal maintenance have not been included in the analysis.
Utility data for a typical unit with electric baseboard heating at 225 Scarborough Golf Club Rd. was
shared with SBC to examine usage patterns and costs. The total amount billed over the annual period
was $2,436.80, as shown in the following tables, including annual electricity usage of 11,280 kWh.

Month
March, 2018
April, 2018
May, 2018
June, 2018
July, 2018
August, 2018
September, 2018
October, 2018
November, 2018
December, 2018
January, 2019
February, 2019
TOTAL

$
$
$
$
$
$
$
$
$
$
$
$
$

Natural Gas
Total3
59.00
59.00
59.00
59.00
85.07
27.75
68.00
68.00
68.00
68.00
68.00
68.00
756.82

Electricity
Used (kWh)
849.79
792.72
856.02
1045.90
1268.98
1135.13
921.38
996.09
810.36
990.90
828.01
785.46
11280.79

Electricity Cost
Total
$
129.46
$
122.86
$
129.35
$
150.45
$
178.28
$
163.92
$
134.24
$
147.70
$
122.04
$
148.89
$
129.36
$
123.43
$
1,679.98

Monthly Natural Gas Use and Cost
The gas consumption for this building is normalized under an installment payment plan which reduces
consumer exposure to seasonal billing differentials. The electricity use also demonstrates the typical
seasonal curve for a gas heated building with peaks in the summer months as window air conditioner
units are likely to be employed for space cooling. The cost tracks the seasonality with minor deviations,
likely due to the impact of time of use rates.

Monthly Electricity Use and Cost

3

Monthly bills under installment billing plan are normalized to spread the cost of consumption charges over an
annual period with adjustments to reflect rate and consumption changes.
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Note that the average price of electricity for 2018/2019 is approximately 15 ¢/kWh. As described above,
a 30-year analysis of solar PV resulted in an LCOE of 20 ¢/kWh. Recent increases in Ontario’s regulated
electricity rates have brought the peak TOU rate to 20.8 ¢/kWh as of 01 November 2019.
The energy modelling of this unit suggests that the electricity use could be halved for the electric
baseboard heating scenario and maintained for the gas furnace scenario, including the addition of space
cooling in both instances. Self-consumption of on-site solar energy is projected to satisfy 80% of annual
electricity demand. Due to fixed costs associated with delivery, regulatory and debt retirement charges,
the total elimination of electricity bills is not possible.
For example, a net metering charge of $5/month may be associated with the PV system. To simplify the
analysis, these costs have been estimated at $60/month, per unit, representing a fixed cost for the
building of $360 per month. The estimated utility bill savings will be realized every year as part of the
30-year performance guarantee. As such, a net present value assessment over a 30-year time horizon
was conducted. The inputs assumptions and NPV results are as follows:
NPV Assumptions
Nominal Interest Rates
3.00%
Inflation Rates
1.50%
Real Interest Rate
1.75%
Term
30 years
As noted in the solar analysis, the expected increase in electricity cost is likely higher than 1.25%,
however the study team chose a relatively conservative approach to estimating future price.
Item
Initial Investment
Annual Electricity Savings
30-year Electricity Savings
30-year NPV of Electricity Savings
Building Investments
Total 30-year Savings
Return on Investment (ROI)

Typical
Retrofit
$ 233,296
$
206
$
8,055
$ -157,121
$ 378,000
$ 150,753
-35.38%

Energiesprong A
$
$
$
$
$
$

163,172
1,388
54,273
-122,406
378,000
255,594
56.64%

Energiesprong B
$
$
$
$
$
$

163,172
2,614
102,212
-86,398
378,000
291,602
78.71%

Total Electricity Savings and Building Renovation Savings
Given the assumptions as described, the estimated NPV of the avoided building investment and the
electricity bill reductions is estimated at between $225,594 and $291,602 for Energiesprong retrofits.
The total project cost is estimated at $163,172 (excluding HST) for an ROI of 78.71% over the 30-year
time horizon. The Dutch experience indicates that through the industrialization of the process, the cost
for the refurbishments will be driven down by up to 50% in less than 10 years. In the Energiesprong B
scenario, an immediate 50% reduction represents a retrofit cost of $81,586 while energy savings are in
excess of $2,600 per year, yielding an ROI of 357.42%.
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For comparison, a typical renovation would cost approximately $233,296 ($213,296 for renovation costs
plus $20,000 for PV) and would save only $8,055 in energy costs over 30 years. The ROI for a typical
renovation on this building is calculated at -35.38%.

Tenant Engagement
A major concern in undertaking capital upgrades in social housing is the inconvenience and relocation of
tenants during the work. The Energiesprong approach is ideally suited to mitigate these expenses, and
associated tenant inconvenience by employing practices that limit the requirement to enter the home
and to use offsite assembly of components to limit onsite construction to 1 week or less. Scaffolding,
construction debris, onsite material storage and landscape disruption is kept to a minimum to minimize
risk of injury.
Tenant engagement and input is critical to the overall process and a tenant engagement plan will be
developed and managed by the Ontario Non-profit Housing Association in partnership with the local
housing provider. This plan will engage tenants throughout the design and planning process and could
include local employment opportunities for general labour and communications.
The Energiesprong initiative uses avoided utility and O&M costs to provide part of the capital necessary
to execute the refurbishment. To accommodate this, the tenant will be enrolled in a “guaranteed
savings” plan. Much like a cell phone plan, the tenant will pay a fixed monthly amount for electricity
consumed up to an amount equal to the NRCan standard operating conditions for space heating,
cooling, domestic hot water and plug load and will be required to pay additional for any over
consumption while enjoying a credit for consuming less. This approach will encourage energy
conservation while in-home energy display will positively re-enforce the message.
Tenants will enjoy a healthier, draft free and properly ventilated indoor environment while enjoying the
benefits of a revitalized community, encouraging pride of occupancy and place.
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Conclusions and Future Work
The Feasibility Study has been prepared to support an application for capital funding to demonstrate
technologies and processes that can lead to near net zero energy refurbishment of existing townhouse
and rowhouse construction in the Social Housing sector as part of the larger Energiesprong Canada
Initiative. The experience in the Netherlands indicates that these retrofits can be accomplished through
the performance guarantee approach which ensures that the retrofits achieve the net zero (or close to
it) energy performance in a condensed timeframe. As noted, the Dutch experience also indicates that
through the industrialization of the process, the cost for the refurbishments will be driven down by up
to 50% in less than 10 years. Given the financial estimates provided above, this would result in a net
zero cost outcome as well. Furthermore, this cost is significantly less than the cost of building a
comparable new building and comes without the disruption and cost associated with re-locating
tenants.
The Feasibility Study concludes that it is possible to refurbish the project to achieve near net zero energy
fuel cost at an estimated construction cost of approximately $163,172. These costs are offset by avoided
fuel costs in a range from $54,273 - $102,212 and $378,000 in avoided maintenance costs over a 30-year
period (2050). The anticipated carbon reduction impact for each building is 2.922 tonnes (0.002 MT
CO2/m3) of CO2 per year for a total of 87.66 tonnes. If the all 45 buildings on the site utilize natural gas
furnaces, this would result in a reduction of 3,944.7 tonnes of CO2.
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Appendix: HOT2000 Homeowner Information Sheets
This appendix includes detailed HOT2000 modelling reports for four scenarios explored through the
Energiesprong IDP, including:
1.
2.
3.
4.

Existing building with natural gas furnace;
Existing building with electric baseboard heaters;
Energiesprong retrofit A – employing an existing forced-air duct system;
Energiesprong retrofit B – installation of duct system within exterior cladding.

Existing Building with Natural Gas Furnace

Existing Building with Natural Gas Furnace
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Existing Building with Electric Baseboard
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Existing Building with Electric Baseboard
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EnergieSprong Retrofit A

26 | P a g e

EnergieSprong Retrofit A
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EnergieSprong B
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EnergieSprong B
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