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ABSTRACT

Retrofit and repair of social and affordable housing can improve living conditions and
reduce residential Greenhouse Gas (GHG) emissions. Increasingly in Canada, policies and
programs aim to improve the condition and energy-efficiency of these aging buildings which
have substantial deferred maintenance. This can mitigate the effects of climate change while
preserving affordable housing for the growing number of Canadians in housing need — both
critical for transforming unsustainable housing systems. However, policy and program
effectiveness are constrained by complex and fragmented urban social housing systems,
including overlapping jurisdictions and diversity of actors, policies, regional climates and energy
sources.

Within this context, non-profit housing providers make daily asset management and
maintenance decisions to best provide safe, affordable, and accessible housing now and in the
future — decisions which may lead to major energy efficiency retrofits. However, retrofit
decision-making is a process of negotiation between actors and materials evolving over several
stages. To design more integrated and transformative policies, we must understand system
elements currently shaping retrofit decision-making processes among these key system actors.

Using a survey of non-profit housing stakeholders in contrasting Canadian community
housing systems in British Columbia and Saskatchewan, followed by focus groups among
Saskatchewan stakeholders, 16 influencing factors are identified and mapped to four early stages
of retrofit decision-making, creating a process systems map. Factors vary in influence across
stages; however, three — building issues, funding availability, and impact on residents — appear to
drive the process. Through document analysis and interviews, influence of local system
characteristics in each jurisdiction are then explored, informing policy and program

recommendations.

Keywords: Social housing, affordable housing, decision-making, renovation, energy efficiency,

systems-thinking
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THESIS-BY-PORTFOLIO: DOCUMENT STRUCTURE AND RATIONALE
Document Structure

This thesis-by-portfolio presents a graduate research project conducted in partial
fulfillment of the requirements for the Master of Arts in Interdisciplinary Studies program at
Royal Roads University. The portfolio presenting this body of work includes two research

outputs: one academic article submitted to the journal Energy Research and Social Science

(ERSS) for publication, and one practitioner-focused policy report on the findings, including

detailed policy recommendations.

This summary document contains two main components: 1) a summary of the research,
and 2) associated portfolio planning documents for the two research outputs. For the journal
article, planning documents include a manuscript planning worksheet identifying alignment with
the target journal’s scope and summarizing the novel contributions to the academic literature,
and a CRediT Author Statement outlining authors’ contributions to the journal manuscript. For
the practitioner report, an additional planning worksheet describes the intended audience and

contributions to the Canadian retrofit and social and affordable housing policy landscape.

The outputs are from Master’s research conducted between 2022 and 2024. This research
was supported through a larger academic-practitioner research project titled Community Housing
Canada: Partners in Resilience, under Area II: Enhancing Building Performance in Community
Housing. The research was significantly shaped by the early engagement with members of this
transdisciplinary research team whose expertise spanned engineering, energy behaviour, and
community housing asset management and tenant services. The research was further informed by
a Directed Reading course on the topic of Housing, Energy and Wellbeing in Canada. These two
aspects provided a critical foundation for the thesis research, building subject matter expertise
regarding Canada’s Community Housing sector as well as interdisciplinary approaches linking

technical, policy, and practitioner perspectives on building performance in this diverse sector.


https://www.sciencedirect.com/journal/energy-research-and-social-science
https://www.sciencedirect.com/journal/energy-research-and-social-science

Rationale

The thesis-by portfolio approach was selected for two main reasons. First, this research
was part of a larger academic-practitioner research project with the expressed objective of
contributing research to the community housing sector. One objective of my research was
therefore to produce research that can be utilized by the subjects — community housing building
stakeholders — to inform community housing retrofit policy and programs. The format of a
practitioner-focused policy report was most suitable for research dissemination among key
stakeholders and organizations who have expressed interest in seeing the results from this work

and who are involved in designing policies and programs for the housing and energy sectors.

Secondly, a shared objective between my Supervisor and myself was to submit my
research for publication to address the gap in literature exploring stakeholder perspectives
regarding building performance in community housing in Canada. Structuring the main thesis
output as a journal article was most effective for contributing to the academic literature, and
informed the conceptual presentation and writing process. Using an interdisciplinary framework,
the journal article manuscript advances new knowledge at the intersection of social science and
energy research regarding stakeholder perspectives in a sector critical for equitable and
sustainable energy transitions, and makes original contributions to systems mapping methods and

retrofit decision-making conceptual frameworks.



RESEARCH SUMMARY

Introduction

Housing systems — interactions between buildings, people, and polices that construct,
maintain, and utilize housing (Hulchanski, 2006) — are the result of previous decisions. Similarly,
decisions made today shape housing systems for future generations, with significant
consequences. Buildings have long lifespans (Marsh, 2017; Seto et al., 2016) and are major
sources of energy use and greenhouse gas (GHG) emissions (Natural Resources Canada, 2023),
and housing is central to human health (Riva et al., 2020; Sylvestre et al., 2018; Thomson et al.,
2013; Vakalis et al., 2019) and social, cultural and economic life (Collins & Stout, 2020;
Madden & Marcuse, 2016; Severson & de Vos, 2021). Within this context, systemic problems
plague Canada’s housing system, resulting in precarious housing (Sylvestre et al., 2018),
increasing shelter and utility costs (Das et al., 2022; Leviten-Reid et al., 2024), and high energy
use and emissions from aging buildings (Hoicka & Das, 2020). As a result, 1.7 million
households live in housing that is unaffordable, unsuitable, or in disrepair (Statistics Canada,
2017), and 40% of renters spend more than one third of their income on shelter and utilities (Das
et al., 2022), reinforcing patterns of housing insecurity and climate change.

Increasingly, the major retrofit and repair of social and affordable housing (here called
community housing) is seen as critical for shifting towards a healthy, safe, energy efficient and
resilient housing system — priorities also identified in Canada’s National Housing Strategy
(NHS). Community housing is housing delivered by government', non-profit, and co-operative
housing providers, usually delivered below-market and enabled by public subsidies. This diverse
sector evolved through a patchwork of inter-jurisdictional programs addressing gaps between
market housing and social needs, generally serves those living on low and moderate incomes,
and often aims to advance social inclusion, dignity and safety (Carroll, 1995; de Vos, 2022;
Suttor, 2016).

There has been growing interest in policies and programs aiming to improve the

condition and energy efficiency of these buildings, which are aging and have high levels of

! This can be federal, provincial/territorial, municipal, or Indigenous governments, though housing delivered by or
for Indigenous governments is generally administered via distinct programs and decision-making processes.



deferred maintenance. Major energy efficiency retrofits can secure affordable housing for the
growing number of Canadians in housing need while reducing energy and greenhouse gas
(GHG) emissions, ultimately preserving public infrastructure, insulating residents and providers
from increasing costs and climate change impacts, and supporting health and wellbeing.

However, this pathway is challenged by the fact that Canada’s community housing sector
is not a coordinated system of stakeholders or policies (Carroll, 1995; Pomeroy, 2017; Suttor,
2016). Rather, it is a complex system, where diverse people (e.g. stakeholders) and materials?
(e.g. buildings, policies, regulations) interact through processes of negotiation, producing
emergent outcomes. There is significant diversity across the sector, including local and
provincial housing and energy policies, regional climates and climate change impacts, energy
sources, housing pressures, and stakeholder networks. Further, existing policy and research fails
to the address wide ranging capacity and interest among providers, particularly small non-profit
organizations who may experience unique challenges or be disconnected from networks, and
those not explicitly pursuing energy efficiency retrofits.

Diversity and fragmentation of the housing and building sectors means that decision-
making processes may vary widely. However, little is known about community housing retrofit
decision-making processes or the stakeholders involved in different jurisdictions in Canada. To
design more effective and integrated policies, programs and incentives, we must first identify
system elements currently shaping retrofit decision-making processes among these key system
stakeholders.

This research explores how urban community housing systems shape stakeholders’
decisions about existing community housing buildings. The aim is to explore the complex
relationships between the people, processes, and materials that influence decisions about this
building stock in different jurisdictions in Canada, and to consider how these decisions may
influence future housing pathways.

After identifying factors influencing retrofit decision-making among non-profit housing

stakeholders in Saskatchewan (SK), the research uses document analysis and stakeholder

2 Drawing inspiration from social practices, actor network theory, and socio-technical systems (Killip, 2013;
Sovacool & Hess, 2017), “materials” here refers broadly to non-human things including physical objects,
technologies, and policies or regulations which make ideas explicit through documentation.
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interviews to compare the context of retrofit decision-making within two different community
housing systems — Saskatchewan (SK) and British Columbia (BC). Then, the research discusses
how to design more integrated and effective policies, programs, and regulations that
acknowledge the realities faced by non-profit housing providers.

Theoretical approach: housing as a complex system

This research adopts complex systems as the overarching theoretical framework
(Hammond, 2017; W. H. Newell, 2001). Complex systems are co-produced and interconnected
across multiple scales, and are shaped by diversity and complexity, various levels of integration
and fragmentation, and the capacity of actors (Folke et al., 2005; Seto et al., 2016). A systems-
approach is valuable because decision-making about CH intersects several policy domains — e.g.
social services, urban planning, infrastructure, health, energy and climate change — producing
different local CH contexts in various jurisdictions. Canada’s CH system consists of people
(stakeholders) and materials (e.g. buildings, policies, regulations) interacting through processes
of negotiation to deliver affordable housing and tenant wellbeing (de Vos, 2022; Horne, 2017).
Most importantly, improved system understanding is critical to enable more integrated decision-
making and policies for sustainable pathways (Eames & Hunt, 2013; Horne, 2017; Kivimaa &
Martiskainen, 2018; Macmillan et al., 2016; Seto et al., 2016; Svenfelt et al., 2011).

Research Methods

This research explores decision-making about buildings operated by non-governmental,
non-profit organizations in urban, off-reserve municipalities in SK and BC. Non-profits are one
of the largest CH provider-types across Canada and, while diverse in size and services, most
share similar resident-focused mandates and decision-making structures (Cooper, 2024; Leviten-
Reid et al., 2019; Suttor, 2016). Urban municipalities share similar jurisdictional authority across
housing, energy, and building policy domains, which are largely shaped by policy at the federal
and provincial levels.

The methods draw on system mapping methods including social cognitive mapping and
fuzzy cognitive mapping (Gray et al., 2015; Ozesmi & Ozesmi, 2004). These types of mapping
methods involve stakeholders in identifying their perspectives of elements within a system and
their level of influence (Castro, 2021), and can combine perspectives from multiple stakeholder

groups (R. Newell et al., 2018; Vanwindekens et al., 2013).
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In system mapping approaches, "nodes" are system elements or factors (usually shapes)
while "edges" are relationships (lines or arrows) (Ozesmi & Ozesmi, 2004). Nodes can represent
any concept (e.g. people, ecological characteristics, policies, etc.), while edges represent diverse
relationships between two nodes. Relationships between nodes can be weighted (e.g. low to high,
negative or positive) or binary/unweighted (e.g. connected/not connected), and either directed
(influencing or causal) or undirected (neutral, reciprocal, or undefined).

This research used a stakeholder survey to first identify potential factors influencing the
retrofit decision-making process overall, then used structured focus group discussion to refine
these factors and identify their levels of influence broken during each of the four stages
identified. The resulting “process system map” describes how influencing factors shift
throughout the decision-making process from the perspective of stakeholders in the system.

In Phase 1, an online survey was sent to organizations operating CH buildings in urban
communities in SK and BC,” inviting participation from employees or volunteers making
decisions about the buildings. Responses from non-profit organizations in SK (n =21) and BC (n
= 6) were analyzed* to develop a list of factors influencing the early stages of retrofit decision-
making to be considered in Phase 2. In Phase 2, three focus groups were conducted with nine
non-profit housing stakeholders in the SK community housing system (n = 9), recruited
primarily through snowball sampling beginning from the Phase 1 stakeholder survey.

First, participants’ selections were verified through audio recordings and transcripts and
supplemented with researcher notes. Through qualitative analysis, some initial factors were
refined and three additional added. Next, the total number of participants identifying each factor
during each project stage was divided by participants providing a response for that stage. This
produced an aggregate value for each factor during each project stage, from 0 (no respondents
identified / low influence) to 1 (all respondents identified / extremely influential). For example,
during discussion on project design, 8 participants provided answers, 4 of whom identified

health and safety regulations among most influential factors. As such, the aggregate weight for

3 In SK, the provincial government housing agency provided organization names, supplemented with internet searches; in BC,
housing associations shared the study in email newsletters.

* Three survey questions were used for this analysis, including the materials (policies, procedures, or regulations) that most
influence the early decision-making process, as well as the respondents’ rationale for selecting the internal and external
stakeholder with most influence in the process. Question text is shown in Table AS5.
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health and safety regulations during design is (4/8 = 0.5). Next, data were arranged into an edge
list, and imported into visual mapping software yED® (R. Newell et al., 2018; Nikas et al., 2017).

A weighted edge list was used to organize the data for its simplicity and suitability for the
data. In this study, data explores relationships between two sets of nodes — factors influencing
the decision-making process (n = 16) and project stages (n = 4) — along with the strength of those
influencing relationships; it does not include relationships between nodes within the same set
(e.g. “project identification” and “project design”). In some ways, this mimics a two-mode
network (Xu et al., 2021); however by categorizing project stages within one node set, decision-
making factors are mapped directly to a structured process, creating a process system map.

In Phase 3, interviews with provincial-level stakeholders in SK (n = 3) and BC (n = 2)
were used alongside document analysis to situate the most influential factors within each local
CH system (BC and SK), and to inform the policy recommendations. Alongside interview
transcripts, key documents analyzed included:

= Policy documents (including the NHS and associated evaluations)

= Provincial housing action plans and annual reports

= Auditor reports on social housing asset management

= Provincial sustainability and energy and emissions plans

= News articles and housing sector blogs

* Funding program websites detailing eligibility and terms

= Sector association resources and asset management tools

= Existing CH survey instruments

= Qrey literature on CH sector coordination, capacity and building conditions
Documents were identified primarily through searching federal and provincial government
websites, as well as internet searches using key words including (“social housing” OR
“affordable housing” OR “non-profit housing”) AND (Canada OR Canadian OR Saskatchewan
OR British Columbia OR BC) AND (“retrofit” OR “energy efficiency” or “asset management”).
No timeframe limitations were applied; although more recent documents were preferred (2015-

2024), older documents provided critical context (2005-2015). Documents were reviewed to

3 Available from www.yworks.com/yed.
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trace the unique history of the sector in both jurisdictions in relation to other climate and energy

efficiency domains, as well as to consider regional nuances such as in terminology and formal or

informal actor networks. For example, in BC, more documents and tools specific to non-profit

housing maintenance, asset management and energy efficiency were available and more recent,

whereas in Saskatchewan more documents considered the CH sector and other policy areas more

broadly. In both cases, media reports, blog posts and sector reports provided context and analysis

for official statements or documents.

Summary of Findings

In total, 16 factors and their influence were identified and mapped to four early stages of

retrofit decision-making in SK: potential project identification, prioritization, design, and

approvals. Three factors — building issues, funding availability, and impact on residents — appear

to drive the decision-making process across most stages. These factors were frequently identified

among multiple focus group participants and across all project stages, however, their influence

shifts throughout, demonstrating complex interactions over time. Three additional factors were

frequently identified across all project stages, however by less participants — health and safety

regulations; building code/permits/regulations and conditions of funding.

Table i. Summary of Factors Influencing the Retrofit Decision-Making Process

Project Phase = Most Influential Factors

Identification * Building Issues

* Availability of Funding
* Impact on Residents
Prioritization * Building Issues

* Availability of Funding
» Impact on Residents
Design * Health & Safety Regulations
* Impact on Residents

+ Availability of Funding

* Conditions of Funding

Approvals * Building Issues
+ Availability of Funding

* Impact on Residents

Phase Characteristics

Those accessing Building Condition
Assessments or Reports also noted these as
influential in Identification

Same factors during Identification, however
driven by severity of issues / significance of
positive impacts

More dispersed factors selected. Conditions of
Funding plays larger role during Design than
other stages.

Similar to Prioritization, severity plays
important role. Availability of Funding and
Conditions of Funding closely related during
this stag (e.g. need confirmation of funding to
secure other funding).
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During potential project identification, if organizations lack resources to proactively
identify issues or opportunities, crucial upgrades may be overlooked and less impactful measures
implemented. For example, if funding “windfalls” arise, such as year-end government surplus
funding or new grants with tight deadlines. This can (and has) resulted in ineffective projects
concerning both energy efficiency and asset management. For participants mentioning access to
building condition data, this data enabled more strategic identification and prioritization of
projects.

During both potential project prioritization and design, components (or whole projects)
may be altered, re-prioritized, deferred, or abandoned without sufficient funds. Particularly
during design, the complexity of interactions between stakeholders, existing building systems,
and available resources is more apparent. Further, for approvals, nonprofit housing providers
face challenges securing funding, as this is often contingent on secured commitments from other
funders.

Stakeholder priorities shift throughout the project stages as they negotiate with the
building, policies, and other stakeholders. However, this research suggests that overall, impact
on the residents and health and safety are likely driving factors, with organizations creatively
financing critical upgrades and/or advocating to funders to achieve these outcomes.

Prioritization is an especially critical stage when key decisions and efforts to secure
financing are made; it follows that funder priorities regarding energy efficiency will unlikely be
achieved without sufficient resources addressing underlying health and safety concerns or long-
term building viability. As deferred maintenance continues to grow, this disconnect stands to
grow even larger.

Insights from the mapping process were then analyzed within the context of retrofit
decision-making in SK and BC. Comparison of the results indicate unique interactions between
people, processes, and materials shape these key factors differently in each province. In
particular, they are influenced by differences in the coordination and capacity of actors,
interactions between asset management and energy efficiency policies and funding, and local
climate and energy systems.

From this analysis, leverage points for change across both jurisdictions were considered,

resulting in several policy recommendations, illustrated in the Table below. By taking a systems
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Table ii.

Summary of Policy Recommendations and Suggested Key Indicators.

Recommendation

Key Indicators or Tools

Increase capital repair grants for non-profit
housing with top-ups for energy efficiency and
broad eligibility.

Advance multiple objectives through
collaborative funding partnerships.

Establish comprehensive, standardized
building condition and energy assessment
programs.

Invest in local sector capacity and
coordination

Align program objectives and indicators with
the project prioritization stage and priorities of
non-profit housing providers.

Explore licensing or accrediting non-profit
housing, ensuring adequate resourcing to
measure and improve building performance
and resident-focused outcomes.

Recognize community housing as public
infrastructure, reducing negative impacts on
residents from infrastructure failure.

* Increase in energy efficiency funding
streams that include non-energy upgrades
across all regions

* Increase in number of co-funded programs

* Increase in number of programs with energy,
health/wellbeing, and building condition
objectives

* % of portfolio in building condition database
» Non-profit energy benchmarking program(s)

* Increased non-profit asset management
capacity

* Improved non-profit housing Facility
Condition Index (FCI)

* Reduced energy bills for tenants

* Reduced energy poverty

* Improved indoor environmental quality (IEQ)

« Affordability covenants

* Improved non-profit housing FCI

» Reduced energy bills for tenants

* Reduced energy poverty

* Improved indoor environmental quality (IEQ)

* Affordability covenants
* Improved non-profit housing FCI
* Reduced energy poverty

view and framing energy efficiency retrofits within daily asset management decision-making of
community housing stakeholders, energy efficiency objectives can be better integrated with
existing repair and maintenance needs. This is a critical step to identify pathways to transform
this building stock and realize the potential benefits for the people who depend on it.

Future studies should compare additional jurisdictions and examine retrofit decision-making
processes in detail, particularly relationships between factors, stakeholders and their influence
(Xu et al., 2021). More data on CH building condition and energy efficiency potential is also

needed, including current methods — where they exist — used to assess building data across
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Canada. Finally, systems-based analysis (Lieu et al., 2018; Middlemiss & Gillard, 2015; Stopps
et al., 2021) should be applied to intersecting regulations and policies governing housing and
asset management — including expiring and new operating agreements — providers are must
navigate as they make decisions shaping housing and energy-related outcomes for residents.

This ultimately requires an interdisciplinary retrofit research and policy agenda linking
housing and energy vulnerability (Middlemiss & Gillard, 2015; Sylvestre et al., 2018) to rights-
based frameworks (Collins & Stout, 2020; Leviten-Reid et al., 2024) in order to ensure policies
and programs enhance habitability, affordability, security of tenure, accessibility, and availability

of energy services in a changing climate.
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Hook

The research uses systems mapping approaches to explore factors
influencing retrofit decision-making among non-profit housing
stakeholders in Canada. By understanding these key actors’
perspectives during the early stages of retrofit decision-making, more
integrated and effective retrofit policies, programs, and regulations can
be designed to address multiple challenges facing Canada’s housing
systems and to support more just and inclusive energy transitions.

Theoretical
Orientation

This research adopts complex systems as the overarching theoretical
framework. Complex systems are co-produced and interconnected
across multiple scales, and are shaped by diversity and complexity,
various levels of integration and fragmentation, and the capacity of
actors. A systems-approach was chosen because decision-making
about community housing intersects several policy domains — e.g. social
services, urban planning, infrastructure, health, energy and climate
change — producing different local community housing contexts in
various jurisdictions. Second, it enables exploration of retrofit decision-
making processes involving various stakeholder motivations interacting
with diverse materials (e.g. buildings, policies, regulations) through
complex processes of negotiation. Third, this approach supports the
objective of the research, as improved system understanding is critical
to enable more integrated decision-making and policies for sustainable
pathways.

Gaps in
Literature

There is limited literature on energy efficiency, retrofits, or building
performance of community housing in Canada. Even fewer explore the
perspectives or needs of community housing actors involved in retrofit
decision-making. This is problematic because building professionals and
community housing providers can be key actors and innovators in low-
carbon transitions if they have sufficient capacity to act.

Summary of
Major
Conclusions

In total, 16 factors and their influence were identified and mapped to four
early stages of retrofit decision-making in SK: potential project
identification, prioritization, design, and approvals. Factors vary in
influence across stages, however three factors — building issues, funding
availability, and impact on residents — appear to drive the decision-
making process across most stages.

Prioritization is an especially critical stage when key decisions and
efforts to secure financing are made; it follows that funder priorities
regarding energy efficiency will unlikely be achieved without sufficient
resources addressing underlying health and safety concerns or long-
term building viability.

Insights from the mapping process were then analyzed within the
context of retrofit decision-making in SK and BC. Comparison of the
results indicate unique interactions between people, processes, and
materials shape these key factors differently in each province. In
particular, they are influenced by differences in the coordination and
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capacity of actors, interactions between asset management and energy
efficiency policies and funding, and local climate and energy systems.

Significant, The research makes four significant, original contributions to the
Original literature.
Contribution to

1) Subject: The research explores an understudied area of interest
to policy makers and researchers — energy efficiency within
affordable housing in Canada — from the perspective of
stakeholders involved. These stakeholders and the building stock
they manage are particularly understudied. The research adds to
a growing body of research considering building professionals as
key actors in just energy transitions by exploring stakeholders’
perspectives during the early stages of retrofit decision-making.

Knowledge

2) Conceptualization: By embedding stakeholders’ retrofit
decision-making within their asset management practices, the
research contributes to a growing body of literature from practice
theory and occupational studies within energy research. Using
systems thinking and interdisciplinary approaches, it bridges two
main policy and research domains which are rarely integrated —
energy efficiency and affordable housing — through a shared
system boundary or framework: asset management.

3) Methodology: The research uses a novel systems mapping
process which can be easily understood by different
stakeholders and used to facilitate policy discussion and
interdisciplinary research agendas across multiple domains —
housing, energy efficiency, asset management, and energy
transitions. Through systematic methods, pre-identified factors
and structured focus groups were used to create aggregate
maps from asynchronous participant data.

4) Findings: By examining decision-making factors at each project
stage, new knowledge about shifting priorities throughout the
decision-making process among these stakeholders are
identified.
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policy aimed at increasing energy efficiency of this sector is challenged
by significant diversity among local community housing systems and high
deferred maintenance.

This research report explores factors shaping the very early stages of
retrofit decision-making among non-profit housing stakeholders in
Saskatchewan and British Columbia in order to provide
recommendations for more integrated and effective policies, programs,
and regulations to better address multiple challenges facing Canada’s
housing systems.

Theoretical o Systems approaches to policy analysis

Orientation o Interdisciplinary approaches to affordable housing and energy
efficiency retrofit policy from perspective of multiple stakeholders

Gaps in Policy Motivated by achieving social benefits, there is growing interest in

Studies and Canadian policy circles aiming to advance energy efficiency retrofits in

Grey Literature

affordable housing. However, they do not consider the diversity of
community housing contexts which can differ widely across jurisdictions.
This is significant because local contexts influence the asset-
management decisions of non-profit housing stakeholders whose primary
objective is to provide safe housing for residents.

Existing grey literature on project or program design tend to consider
lessons from previous completed projects, skewing the results towards
stakeholders who are either highly motivated, adequately resourced, or
embedded in stronger stakeholder networks.

Summary of
Major
Conclusions

Building issues, impact on residents, and availability of funding drive the
decision-making process across multiple stages. Until deferred
maintenance is addressed, incentivizing integrated retrofits will therefore
require significant grants that include structural and non-energy upgrades
and top-ups for higher energy performance, and that aggregate funding
from multiple sources to meet the scale of capital needed. Building
condition and energy assessments are effective “boundary objects” that
positively influence early decision-making.

As such, establishing comprehensive, standardized building condition
and energy assessment programs can assist housing providers identify
and plan for capital upgrades and, when data is made available to policy
makers, can inform sector-wide decision-making. Policy makers should
design for the prioritization stage, aligning program objectives with non-
profit housing providers’ priorities — particularly resident health and
comfort, and long-term viability of housing assets. Licensing and
regulation is a potential leverage point for shifting towards resident-
focused outcomes.
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Significant,
Original
Contribution to
Knowledge

By taking a systems view and framing energy efficiency retrofits within
daily asset management decision-making of community housing
stakeholders, energy efficiency objectives can be better integrated with
existing repair and maintenance needs, instead of just incentivizing
“shovel ready” projects. This is a critical step to identify pathways to
transform this building stock and realize the potential benefits for the
people who depend on it.

Using a unique systems mapping process which can be easily
understood by different stakeholders, the findings can be used to
facilitate policy discussion and interdisciplinary research agendas across
multiple domains — housing, energy efficiency, asset management, and
energy transitions. By examining decision-making factors at each project
stage, new knowledge about shifting priorities throughout the decision-
making process among these stakeholders are identified.




