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Introduction

This document is part of a series of documents produced as part of Volta Research’s CMHC
funded “A Toolkit for Affordability Driven Home Energy Efficiency Retrofits Through Local
Improvement Charge Programs” project, which aims to inform the way that municipalities and
other entities define and create their single-family home energy efficiency LIC/PACE programs.

This document overviews identifying candidates for a proposed affordability-focused LIC
demonstration project. The methodology and results presented in this document act as a case
study and can be used in future LIC/PACE pilot programs to identify target demographics or
potential pilot or program candidates. An extensive literature review on local improvement
charge (LIC) and property-assessed clean energy (PACE) style energy efficiency programs in
North America identified specific demographic characteristics as a challenge or barrier and
motivation to participate in LIC/PACE programs. Data for these characteristics were analyzed
for Toronto’s Home Energy Loan Program (HELP) participants, along with Statistics Canada
census profiles for HELP forward sortation areas (FSAs) and the Greater Toronto Area (GTA).
This data was used to identify demographics and communities less likely to participate in
LIC/PACE programs to target them for participation in the proposed demonstration.
Recommendations were made to engage the proposed demonstration candidates based on
findings from the literature review.

Challenges, Barriers, and Motivations to Program Participation

The findings of an extensive review of academic and grey literature concerning LIC/PACE
programs in North America revealed the following challenges, barriers, and motivations as they
relate to program participation:

Challenges & Barriers

- Demographics, including income, age, gender, household size, education level, and
language, can influence the participation rate in energy efficiency programs (Brown et
al., 2020; Chen et al., 2017; Das et al., 2018; Gamtessa, 2013; Sovacool et al., 2017).
The following household characteristics were found to result in a lower likelihood of a
retrofit investment or technology adoption (Brown et al., 2020; Gamtessa, 2013;
Sovacool et al., 2017):

o large household size

o High-income households (as energy costs may comprise a smaller share of their
monthly expenses)
Less than high school-level education
non-English speakers

o age (some seniors have an ‘unlimited access’ mindset about energy use) (Doris,
2020)

- Lack of awareness and accessibility to program information, including feasibility and
costs of the program, existing subsidies, regulations, and policies, may dissuade
potential applicants and hinder program uptake (Adachi, 2009; Bell et al., 2011; Andrews
& Poe, 2019). Asymmetric information, “poor marketing,” and ineffective outreach



strategies can also hinder program participation rates (Brown et al., 2020; Cipriani et al.,
2020; Gillingham et al., 2009; Ross et al., 2016).

Getting the attention of, gaining access to customers, and having the opportunity to
explain the program is a crucial challenge, and it can be more pronounced for low-to-
medium income (LMI) customers, who can be even more challenging to reach due to
language barriers, limited internet access, and limited established communication
channels between programs administrators and LMI (Heeter et al., 2018)

Motivations

Financial incentives, whether rebates or energy bill savings, play a key role in motivating
program participation (Gamtessa, 2013; Parker et al., 2005; Gilleo et al., 2017; Perera et
al., 2017)

Social variables, including internal values and perceptions, sustainability concerns, and
environmental attitudes, can influence people and motivate them to participate in energy
efficiency projects (Adachi, 2009; Chen et al., 2017).

As noted above, demographics such as age, gender, income, knowledge and
experience, and social context can affect personal energy decision-making — those
engaging in energy efficiency retrofits tend to be older and wealthier. In contrast, retrofits
focused on improving indoor comfort are more common among elderly populations and
parents of young children (Scott et al., 2000; Ferguson, 1993; Schwarz and Taylor,
1995). Knowledge and experience, or energy literacy, are also positively correlated with
participation in energy efficiency programs, particularly among low-income households
(Hernandez and Bird, 2010).

Community-based groups can play an essential role in the promotion and outreach of
energy efficiency programs and can help improve participation (Adachi, 2009; Andrews
& Poe, 2019; Bell et al., 2011; Sanchez et al., 2018).

Awareness of energy efficiency programs, their incentives, and benefits (through
campaigns, social networks, and locally trusted sources) can encourage consumers to
make initial contact and participate in the program (Craig, 2016; Gillingham & Bollinger,
2017; O'Dwyer, 2013; Stern et al., 1986).

Methodology for Data Analysis

The following steps were taken to analyze candidates and demographics for the proposed
demonstration. These steps could also be replicated for future pilots or programs.

1.

The Project Team undertook an extensive literature review of LIC/PACE programs in
North America (see “A Review of LIC and PACE Programs in Canada,” Volta Research,
2022). The review included academic sources, grey literature, and municipal program
documentation. The literature review overviews existing LIC/PACE programs in Canada,
challenges and barriers experienced by similar programs in North America, participants'
motivations, lessons learned and promising strategies to improve programs and increase
participation, and recommendations for future programs.

Data from the Toronto Home Energy Loan Program for 2018 through 2021 was provided
to the Project Team by the HELP Project Lead and supplemented with data pulled via



the ', Information for the LIC Disclosures
was used to compile a list of property addresses for HELP participants and identify
postal codes.

3. HELP participants' forward sortation areas (FSAs) were used to identify which
participants fell into areas considered to be experiencing energy poverty. The Project
Team used mapping tool based on Statistics Canada demographic
data. It measures energy cost burdens alongside drivers and characteristics such as
housing age, type, condition and affordability, and household income levels to identify
home energy burden levels in census divisions, subdivisions, and tracts across Canada.

4. The percentage of populations experiencing a high home energy cost burden was
identified for each HELP FSA. A high energy cost burden is defined as more than 6% of
after-tax household income allocated to home energy services (Canadian Urban
Sustainability Practitioners, 2019). Households reaching this threshold or higher are said
to be experiencing energy poverty.

5. Statistics Canada census profiles were then pulled for all Toronto FSAs. A separate list
of FSA’s for HELP program participants was also compiled. The data was sorted using
Python code and exported into a CSV file for analysis.

6. The literature review findings were used to identify characteristics relevant to analyzing
existing and potential program candidates. A comparison of these characteristics
between HELP participants and the broader GTA population was conducted.

7. The Project Team focused on several census profile characteristics that, based on the
findings of the literature, have been found to impact participation in energy efficiency-
focused LIC/PACE programs:

a. Age

Dwelling-type

Language

Income-level

Low-income / energy poverty status

Tenure type (owner vs. renter)

Education-level

Activity in the labour force

S@ 0 oo00T

Analysis of Findings

Using the postal code data from Toronto’s Home Energy Loan Program LIC Disclosure?, a list of
FSAs was compiled for all completed HELP projects. These FSAs were entered into CUSP’s
Energy Poverty and Equity Explorer Mapping Tool®. While the available HELP LIC disclosure
data does not include all HELP participants to date (the list is updated to December 9, 2020),

T By-laws 1105-2013 and 1330-2013 require any LIC associated with a private residential property be
publicly disclosed. All properties with a HELP LIC are listed on this website. Each address has an
associated by-law which lists the site address, lot, property owners, cost of work, funding amount interest
charge, admin charge, special charge (including amount owning), when the special charge is to be paid,
the lifetime of the work, and the annual payment.

2 https://www.toronto.ca/services-payments/water-environment/environmental-grants-incentives/home-
energy-loan-program-help/special-charges/

3 https://energypoverty.ca/mappingtool/


https://www.toronto.ca/services-payments/water-environment/environmental-grants-incentives/home-energy-loan-program-help/special-charges/
https://energypoverty.ca/mappingtool/

the data does show that most projects on record have been implemented in FSA’s where 20%
or more of the population experience high energy cost burdens (Figure 1).
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Figure 1 - Toronto HELP Participant FSAS Experiencing High Energy Cost Burdens

Households with high energy cost burdens are said to be experiencing energy poverty
(Canadian Urban Sustainability Practitioners, 2019). Other indicators of energy poverty, as they
relate to this project, can include (Canadian Urban Sustainability Practitioners, 2019):

- Lack of thermal comfort,
Lack of ability to improve the energy performance of a home,
Experiencing utility disconnections or arrears, and
High home energy cost burdens.

High home energy cost burdens can occur among both owners (22.4%) and renters (16.1%)
and both low-income and non-low-income households (Canadian Urban Sustainability
Practitioners, 2019). Those living in homes built before 1960 are also more likely to be
experiencing high energy cost burdens or energy poverty (Canadian Urban Sustainability
Practitioners, 2019).



For the following analysis, the project team focused on the HELP FSAs where 29%+ of the
population experiences high energy burdens, comparing the characteristics identified in Step 7
of the methodology to those of the greater Toronto area

Using the Statistics Canada Census Profiles for the high energy burden HELP FSAs and FSAs
for the greater Toronto area, the Project Team noted the following differences when comparing
the following characteristics:

Age: The population composition by age is similar in higher energy burden FSA’s and greater
Toronto (Figure 2).
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Figure 2 - Population by Age

Dwelling-type: Dwelling types in the HELP FSAs compared to the GTA are similar, with a
slightly higher prevalence of single-detached houses, row houses, and apartments/flats in a
duplex (Figure 3).
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Figure 3 — Toronto and HELP FSA Dwelling Types



Language: Languages other than English are far more prevalent in HELP’s high energy burden
FSAs than in the GTA (Figure 4). The five most prevalent languages besides English are
Cantonese, Mandarin, Tagalog, Tamil, and Portuguese (Figure 5).
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Figure 4 - Languages Spoken, Official vs non-Official
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Income-level and low-income / energy poverty status: The HELP FSA’s have significantly lower
average total household incomes compared to the GTA (Figure 6) and a higher prevalence of
low-income households (Figure 7).
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Figure 6 — Toronto & HELP High Energy Burden FSAs, Average Total Income of Households
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Figure 7 - Toronto & HELP High Energy Burden FSAs, Prevalence of Low Income Based on the Low-income
measure, after-tax (LIM-AT) (%)

10



Tenure type (owner vs. renter): Ownership is slightly more prevalent than renters in the HELP
FSAs (Figure 8).
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Figure 8 - Private Households by Tenure

Education level: Regarding education, FSAs with higher energy burden’s have a slightly lower
prevalence of post-secondary certificates, diplomas, or degrees (Figure 9).
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Figure 9 - Level of Education for Labour Force

11



Activity in the labour force: There is a slightly higher prevalence (39% vs 35%) of the eligible
population not in the labour force in the HELP FSAs experiencing higher energy burdens
(Figure 10).
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Figure 10 - Population aged 15 years and over by Labour force
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Recommendations

The following recommendations are based on the findings of both an extensive review of
academic and grey literature concerning LIC/PACE programs in North America and an analysis
of Statistics Canada census profile data for HELP participants and GTA FSAs:

Consideration of socio-demographic variables when designing programs as these
factors can motivate or hinder participation, especially amongst low-income households
and seniors, in energy efficiency programs (Chen et al., 2017; Gamtessa, 2013; Parker
et al., 2005). Many current HELP participants live in FSAs, where more than 29% of the
population is experiencing high energy burdens and energy poverty and has a
significantly lower household income than the GTA. These communities should be
targeted for participation in demonstrations or pilots as they may receive more co-
benefits than those in more affluent neighbourhoods.

Marketing widely affects the programs’ success. Specific marketing channels may be
necessary to target specific audiences because certain audiences may have particular
needs that will need to be addressed in information materials and marketing campaigns -
recognizing the target audience's unique needs and challenges and designing a
marketing program accordingly is essential for increased success (Dunsky Energy
Consulting, 2013). Policymakers and program administrators must consider participants'
education and background and expand information to facilitate participation among
vulnerable people in these programs (Cluett et al., 2016; Craig, 2016). For example,
consumers from vulnerable groups, including low-income families, those with lower
education levels or no formal qualifications, and those who lived with someone who had
a long-term health condition and disability, are likely to need more help to know how to
access and proceed their application or use the new technologies (Sovacool et al.,
2017). This could entail technical experts providing educational components to include in
marketing campaigns (Cluett et al., 2016; Craig, 2016). The data analysis for HELP
participants FSAs found that a significant portion is in neighbourhoods with high energy
burdens and have lower than the GTA average annual incomes. These FSAs also have
a higher proportion of households speaking languages other than English. Targeted
marketing and educational materials to address energy literacy are recommended.
Engaging and training community groups or champions can help ease communication
between program administrators and potential applicants. Programs with promoters or
champions who also participate in these programs (e.g., solar ambassadors who install
solar panels through the solarize program) are more successful at persuading people to
participate as actions are more influential and credible than words alone (Kraft-Todd et
al., 2018). It is recommended that program administrators work with these groups to
develop marketing and educational materials to both promote the LIC/PACE programs
and address energy literacy within the communities.

13



References

Adachi, C. (2009). The Adoption of Residential Solar Photovoltaic Systems in the Presence of a
Financial Incentive: A Case Study of Consumer Experiences with the Renewable
Energy Standard Offer Program in Ontario (Canada). UWSpace.

Andrews, A., & Poe, S. (2019, June 1). Reaching the Underserved: A Collaborative Approach to
Serving Income-Qualified Customers. Retrieved from Home Energy - The Home
Performance Magazine:

Bell, C. J., S. Nadel, and S. Hayes. (2011). "On-Bill Financing for Energy Efficiency
Improvements: A Review of Current Program Challenges, Opportunities, and Best
Practices." ACEEE Research Report E118.

Brown, M. A., A. Soni, M.V. Lapsa, and K. Southworth. (2020). Low-Income Energy
Affordability: Conclusions from a Literature Review (Oak Ridge, TN: Oak Ridge
National Laboratory), ORNL/TM-2019/1150.

Canadian Urban Sustainability Practitioners. (2019, October). Energy Poverty in Canada..
Retrieved from

Chen, C.-f., Xu, X., & Day, J. K. (2017). Thermal comfort or money saving? Exploring intentions
to conserve energy among low-income households in the United States. Energy
Research & Social Science, 26, 61-71.

Cirpriani, V., McDiarmid, H., & Behan, K. (2020). Accelerating Home Energy Efficiency Retrofits
Through Local Improvement Charge Programs: A Toolkit for Municipalities. Toronto:
Clean Air Partnership.

Cluett, R., Amann, J. T., & Ou, S. (2016). Building Better Energy Efficiency Programs for Low-
Income Households. Washington, DC: American Council for an Energy-Efficient
Economy (ACEEE). Retrieved from

Craig, C. (2016, March). Energy consumption, energy efficiency, and consumer perceptions: A
case study for the Southeast United States. Applied Research, 165, 660-669.
Retrieved from

Das, R., Richman, R., & Brown, C. (2018). Demographic determinants of Canada's households
adoption of energy efficiency measures:observations from the Households and
Environment Survey. Energy Efficiency, 11(2), 465-482.

14


http://hdl.handle.net/10012/4400
http://www.homeenergy.org/show/article/id/2290
https://aceee.org/research-report/e118
https://info.ornl.gov/sites/publications/Files/Pub124723.pdf
https://energypoverty.ca/backgrounder.pdf
https://www.cleanairpartnership.org/wp-content/uploads/2020/05/FINAL-LIC-TOOLKIT-Accelerating-Home-Energy-Efficiency-Retrofits-Through-LIC-Programs-2020-1.pdf
https://www.cleanairpartnership.org/wp-content/uploads/2020/05/FINAL-LIC-TOOLKIT-Accelerating-Home-Energy-Efficiency-Retrofits-Through-LIC-Programs-2020-1.pdf
https://www.cleanairpartnership.org/wp-content/uploads/2020/05/FINAL-LIC-TOOLKIT-Accelerating-Home-Energy-Efficiency-Retrofits-Through-LIC-Programs-2020-1.pdf
https://www.aceee.org/research-report/a1601
https://www.sciencedirect.com/science/article/abs/pii/S0306261915016426

Doris, N. (2020). Energy Access and Extreme Heat Events: A case study of seniors in Ottawa,
Ontario. Electronic Thesis and Dissertation Repository. 7448.

Dunsky Energy Consulting. (2013). Local Improvement Charge (LIC) Financing Pilot Program
Design for Residential Buildings in Ontario. Toronto: Duncky Energy Consulting.

Ferguson, M. (1993) Energy-saving housing improvements in Canada (1979-82): a nested logit
analysis. Environment and Planning A, 25(5), 609-625.

Gamtessa, S. F. (2013). An explanation of residential energy-efficiency retrofit behavior in
Canada. Energy and Buildings, 57, 155-164. Retrieved from

Gilleo, A, S. Nowak, and A. Drehobl. 2017. "Making a Difference: Strategies for Successful Low-
Income Energy Efficiency Programs." American Council for an Energy-Efficient
Economy.

Gillingham, K., and B. Bollinger. 2017. Solarize your community: An evidence-based guide for
accelerating the adoption of residential solar. Yale Center for Business and the
Environment.

Gillingham, K., Newell, R. G., & Palmer, K. (2009). Energy Efficiency Economics and Policy.
Washington, DC: Resources for the Future. Retrieved from

Heeter, J. S., L. A. Bird, E. J. O'Shaughnessy, and S. Koebrich. (2018). Design and
Implementation of Community Solar Programs for Low-and Moderate-Income
Customers. 36 NREL/TP-6A20-71652. Golden, CO: National Renewable Energy
Laboratory.

Hernandez, D., & Bird., B. (2010). Energy burden and the need for integrated low-income
housing and energy policy. Poverty & Public Policy, 2(4): 5-25.

Kraft-Todd, G. T., Bollinger, B., Gillingham, K., Lamp, S., & Rand, D. G. (2018, October 24).
Credibility-enhancing displays promote the provision of non-normative public goods.
Nature, 245-248. Retrieved from

O'Dwyer, C. B. 2013. "Engaging and Enrolling Low Income Consumers in Demand Side
Management Programs." Low Income Energy Issues Forum paper. Washington, DC:
Distributed Energy Financial Group LLC.

15


https://ir.lib.uwo.ca/etd/7448
https://doi.org/10.1068/a250609
https://www.sciencedirect.com/science/article/abs/pii/S0378778812005956?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378778812005956?via%3Dihub
https://aceee.org/research-report/u1713
https://cbey.yale.edu/research/solarize-your-community-an-evidence-based-guide-foraccelerating-the-adoption-of
https://cbey.yale.edu/research/solarize-your-community-an-evidence-based-guide-foraccelerating-the-adoption-of
https://media.rff.org/documents/RFF-DP-09-13.pdf
https://www.nrel.gov/docs/fy19osti/71652.pdf
http://doi.org/10.2202/1944-2858.1095
https://www.nature.com/articles/s41586-018-0647-4
http://defgllc.com/publication/engaging-andenrolling-low-income-consumers-in-demand-side-management-programs/
http://defgllc.com/publication/engaging-andenrolling-low-income-consumers-in-demand-side-management-programs/

Parker, P., Rowlands, I. H., & Scott, D. (2005). Who changes consumption following residential
energy evaluations? local programs need all income groups to achieve Kyoto targets.
Local Environment, 10(2).

Perera, P., Hewage, K., Sadiq, R., 2017. Are we ready for alternative fuel transportation
systems in Canada: a regional vignette. J. Clean. Prod. 166, 717e731.

Ross, L., Jarrett, M., & York, D. (2016). Reaching More Residents: Opportunities for Increasing
Participation in Multifamily Energy Efficiency Programs. Washington, DC: American
Council for an Energy-Efficient Economy (ACEEE). Retrieved from

Scott, D., Parker, P. & Rowlands, I. H. (2000) Determinants of energy efficiency behaviours in
the home Environments, 28(3),73-96.

Schwarz, P. & Taylor, T. (1995) Cold hands, warm hearth? Climate, net takeback, and
household comfort, Energy Journal, 16(1), 41-54.

Sovacool, Benjamin K., Paula Kivimaa, Sabine Hielscher, and Kristen Jenkins. 2017.
"Vulnerability and resistance in the United Kingdom's smart meter transition." Energy
Policy. (109). 767-781.

Stern, P. C. (1986). The effectiveness of incentives for residential energy conservation.
Evaluation Review, 10, (2). 147-176.

16


https://doi.org/10.1080/1354983052000330761
https://doi.org/10.1016/j.jclepro.2017.08.078
https://www.aceee.org/research-report/u1603
https://www.thefreelibrary.com/Determinants+of+energy+efficiency+behaviours+in+the+home%3A+a+case+study...-a030543150
https://www.thefreelibrary.com/Determinants+of+energy+efficiency+behaviours+in+the+home%3A+a+case+study...-a030543150
https://www.jstor.org/stable/41322584
https://doi.org/10.1016/j.enpol.2017.07.037
https://doi.org/10.1177/0193841X8601000201

	Notice
	Project Team

	Introduction
	Challenges, Barriers, and Motivations to Program Participation
	Challenges & Barriers
	Motivations

	Methodology for Data Analysis
	Analysis of Findings
	Recommendations
	References

